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NOTICE 

This report, (prepared by PEDCo Environmental, Inc., Cincin
nati, Ohio, under EPA Contract No. 68-01-4147, Task No. 113) is 
provided as an information transfer document. Data in this 
report are supplied voluntarily by utility representives; flue 
gas desulfurization (FGD) system designers, and suppliers; regu
latory personnel; and others. Neither EPA nor the designated 
contractor warrants the accuracy or completeness of information 
contained in this report. 

Initial distribution of the report (generally, one copy per 
company) is limited to organizations and individuals indicating 
a specific interest in the field of FGD technology. Additional 
copies of this report and succeeding issues can be purchased 
from National Technical Information Service, Springfield, Vir
ginia 22151. 
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USE OF THIS REPORT 

This report is the first in a series of four issues. The 
succeeding three issues will be supplemental in nature; there
fore, it is suggested that the user retain this issue for refer
ence throughout the year. Much of the design and performance 
data contained in this issue will not be published again until 
February 1981. Supplemental issues are cumulative in nature, so 
that it is necessary only to retain the latest issue and this 
report to have all the available information. 

It should be noted that along with the design and perform
ance data for operational FGD systems contained in Section 3, 
this report also contains a number of tables presenting tabu
lations of some of the key data. The Executive sununary contains 
the number and capacity of FGD systems as of the end of 
December, 1979, future projections (January 1990) of controlled 
and uncontrolled generating capacity, and unit by unit summaries 
of status changes and performance during the period. 

Recent additions to this report include a section con
taining design and performance data for U.S. operational 
particle scrubbers (Section 14) and a section containing design 
and performance data for some coal fired operational foreign FGD 
systems (Section 15). The regulatory classifications were 
recently modified to accomodate the revised New Source Perf or
mance Standards (6/79) and, as a result, the categories will 
differ slightly from those of previous issues. 

Appended to this report is a section containing reported 
and adjusted cost data for U.S. FGD systems in which operational 
systems are stressed (Appendix A). Also included in the appen
dices are FGD process flow diagrams, definitions, and a glossary 
of units. 
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ABSTRACT 

This report is the first full compilation (not a supple
ment) since the December 1978 - January 1979 report. Because 
the next three reports are to be supplements, this issue should 
be retained for reference throughout the year. This report 
differs from the previous series in that a new section includes 
design and performance data for some foreign operational FGD 
systems and the regulatory classifications have been revised to 
accomodate the revised New Source Performance Standards (6/79). 
The report surveys operational, under construction, and planned 
utility FGD systems and operational particle scrubbers in the 
U.S., and some foreign operational FGD systems. It summarizes 
information contributed by the utility industry, system sup
pliers, regulatory agencies and consulting engineering firms. 
It presents data on system design, fuel characteristics, opera
ting history and actual performance. Unit by unit dependability 
parameters are included and problems and solutions associated 
with the boilers, scrubbers, and FGD systems are discussed. The 
domestic FGD systems are tabulated alphabetically by development 
status (operational, under construction, or in the planning 
stages), utility company, system supplier, process, waste dis
posal practice, and regulatory class. Process flow diagrams and 
FGD system economic data are appended to the report. current 
data for operational domestic FGD systems show 62 systems in 
operation, 39 systems under construction, and 75 planned sys
tems. Projected 1990 FGD controlled capacity in the U.S. is 
84,511 MW. 
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EXECUTIVE SUMMARY 

This report is prepared quarterly (every three months) by PEDCo 
Environmental, Inc., under contract to the Industrial Environ
mental Research Laboratory/Research Triangle Park and the Divi
sion of Stationary Source Enforcement of the U.S. Environmental 
Protection Agency. It is generated by a computerized data base 
system, the structure of which is illustrated in Figure 1. 

Table 1 summarizes the status of FGD systems in the United 
States at the end of December 1979. Table II lists the units 
that have changed status during the fourth quarter 1979, and 
Table III shows the performance of operating units during this 
period. 

TABLE 1. NUMBER AND TOTAL CAPACITY OF FGD SYSTEMS 

Total Equivalent 
No. of Controlled Scrubbed 

Status units Capacity, MW* Capacity, MWt 

Operational 62 23,297 21,510 

Under construction 39 17,270 16,051 

Planned: 
Contract awarded 23 11,949 11,651 
Letter of intent 2 842 842 
Requesting/evalua-

ting bids 15 11,131 10,281 
Considering only 

FGD systems 35 20,022 19,902 

TOTAL 176 84,511 80,237 

Total Controlled Capacity (TCC) is the summation of the gross unit 
capacities (MW) brought into compliance with FGD systems regardless 
of the percent of the flue gas scrubbed by the FGD system(s). 

t Equivalent Scrubbed Capacity (ESC) is the summation of the 
effective scrubbed flue gas in equivalent MW based on the percent of 
flue gas scrubbed by the FGD system(s). 

xi 
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FGO status report 

9/30/79 

Basf n Electric Power Coop 
Antelope Valley 1 
Antelope Valley 2 

Btg Rtvers El1ctrtc 
D. B. lit hon 1 
D. 8. Wtlson 2 
Green 1 

Coloredo UTE Electrtc Assn. 
Cratg 2 
Cretg 3 

Del .. rva Power & Light 
Vienna Maryland 9 

Eut Kentucky P-r Coop 
J. K. Slit th 1 
J. K. Sltftll 2 

General Public UttlltfH 
G11bert 9 
Scotsvt lle 1 
Wehrm 1 

Jndtanapolt1 Power & 
Ltght 
Patriot 1 
Patrtot 2 
Patrf ot 3 

Lakeland Uttlttfes 
Mcintosh 3 

Northern lndtena Publfc 
Servtce 
Ba11ly 7 
Bat lly 8 
Schahfer 17 
Schahf er 18 

(continued) 

Ooeret f one l 
No. ,.,,.. 
56 19,3974 

+l 242 

+l 447 

TABLE II. SUMMARY OF CHANGES 
FOURTH QUARTER 1979 

Under Contrect Letter Requesting/ 
construction ewerded of Intent evel. bids 

No. NW* No. ,.,,.. Ho. IM"' Ho. IM"' 

4Z 17,ZSO 19 9,415 0 18 lZ,183 

+l 440 -1 440 
+l 440 

-1 242 

-1 447 

+l 364 -1 364 

+l 421 -1 421 
+l 421 -1 421 

Considering 
FGD Totel 

Ho. ..,.. Ho. ¥ 

26 13,930 161 72,175 

-1 440 

+l 440 +l 440 
+l 440 +l 440 

+l 447 +l 447 

+l 550 +l 550 

+l 650 +l 650 
+l 650 +l 650 

+l 625 +l 625 
+l 625 +l 625 
+l 625 +l 625 

+l 650 +l 650 
+l 650 +l 650 
+l 650 +l 650 

-1 190 -1 190 
-1 400 -1 400 



x 
I-'· 
< 

TABLE II (continued) 

-
Under 

Clnarationa 1 construction 
FGO status report No. NW* No. NW* 

Northern States Power 
Riverside 6,7 +l 110 

Pacific Power & light 
JI• Bridger 4 +l 550 -1 550 

Publ lc Service of llew 
Mexico 

San Juan 3 +l 534 -1 534 

Salt Rtver Project 
Coronado t +l 280 -1 280 

St. Joa Ztnc 
G. F. W.aton +l 60 -1 60 

rexa1 Power & Light 
Twtn Oaks 1 
Twfn Oaks 2 

rucson Gas & Elactrtc 
Sprtngervt Ile 1 
Spr1 ngervll la 2 

llteh P-r & l lght 
Hunter 3 
Hunter 4 

TOTAL 62 21,510 39 16,051 

• Equivalent scrubbed capactty. 
1 Thf• val&M was llOdfffad 1lfghtly due to a MW correction. 

- -
Contract Letter Request I ng/ Considering 
awarded of Intent e_!!!_,~~s FGO Tot.al 

No. ... - No. l'IW' No. MW* No. ~ No. ,.,.. 
+l 110 

+l 750 -1 750 
•l 7!i0 -1 7!i0 

+l 370 +l 370 
+l 370 +l 370 

+l 400 +l 400 
•l 400 +l 400 

23 11,651 2 842 15 10,281 35 19,902 176 80,237 



x 
<: 

Plant 

Tallb1gbee 2 

Tallb1gbee 3 

PlHHnts 1 

~Che 2 

"P«he 3 

Cholla 1 

Cholla 2 

'""" l 
Duck CrHk l 
llewt.on 1 

Cre1g 2 
C-111fll• 5 
Conesville 6 

C:0.1 CrHk l 
Eh·- 1-4 

111tt1ltp1 1-6 

Petersburg 3 

ltmwthom 3 

ltmwthorn 4 

La Cygne 1 

Jeffl"ey 1 

Lawrence 4 

lawl"ence 5 
G .... n River 1-3 

c- Run 4 

Cane Run 5 
Cane Run 6 

Mtl 1 Cl'"ffk J 

P~'I Run 6 

(continued) 

FGD syst• 
cap:ity, Flue gas 

I scrubbed 

179 70 

179 70 

519 83 

195 100 

195 100 

119 100 

350 100 

242 100 

378 90 

617 100 

447 100 

411 100 

411 100 

327 60 

510 100 

410 100 

532 100 

90 100 

90 100 

874 100 

540 75 

125 100 

420 100 

64 100 

188 100 

200 100 

288 100 

442 100 

72 100 

TABLE III. PERFORMANCE OF OPERATIONAL UNITS 
FOURTH QUARTER 1979 

FGD capacity Shut down 
on line through-
during Ho tnfonutton out October 1979 Novellber 1979 

p:i~Q· for thi:W- pe~d, Deoendab111tv x«=•• Deoendab111tv x«=·• 
period, AVL OPR Rtl UIL l\YL Ul'll KtL 

179 0 0 0 100 0 

179 99 95 95 96 91 

519 

195 100 100 100 

195 89 90 90 

119 96 99 44 

350 

242 

378 90 84 91 84 32 38 41 

617 

447 

411 50 77 78 46 72 89 90 

411 59 45 45 43 59 54 54 

327 

510 85 82 80 80 86 

410 69 79 69 61 88 

532 

90 

90 

874 94 0 

540 

125 

420 

64 100 0 100 

188 30 12 94 

200 84 66 95 

288 81 29 98 

442 82 76 0 

72 

Declllber 1979 
Deoendab111tv lc,e 

UIL AVL Ul'K Ktl UI 

0 96 23 4 

91 100 95 83 

6 100 0 0 D 

90 99 100 100 100 

31 39 53 58 39 

51 0 0 0 0 

45 87 82 82 82 

80 

61 

0 

0 100 0 

58 39 20 

46 82 63 

64 95 90 

0 0 0 



TABLE III {continued} 

FGO upactty Shut down 
on line through-

FGD systetl durtng No tnforwat ton out October 1979 Novellber 1979 Decellber 1979 
c.,,:ity, Flue gas ~?S· for thts pe;:,ri. Oependab111tv Jf ·• Oeoendabt11ty Jf·• Dependabtlttv ff·• Plant I scrubbed pertod, ~ l\YL Ul"I< Ktl UI llVL UPll llEL UIL llVL UPll llEL UT 

Mtlton R. Young 2 405 92 405 31 31 31 31 16 17 17 16 36 43 43 36 
Coletrfp 1 360 100 360 92 97 
Coht.rtp 2 360 100 360 92 98 
Rehl Gardner 1 125 100 125 45 62 62 45 99 97 99 88 98 99 99 99 
Rltd Gardner 2 125 100 125 l8 100 100 39 43 96 97 43 97 98 98 98 
Rltd Gardner 3 125 100 125 97 97 97 97 81 95 100 17 39 72 75 40 
llNll H. Mt tche 11 11 115 100 115 81 7Z 71 0 0 0 
Sherburne 1 740 100 740 77 97 95 
Sherburne 2 740 100 740 94 97 97 
Jte Bridger 4 550 100 550 
lruc• Mansfield 1 917 100 917 96 90 99 
lnK• Mlln•ffeld 2 917 100 917 97 100 96 
Edd)'stone lA 120 N/Ad 120 
San Juan 1 361 100 361 56 38 11 
San Juan 2 350 100 350 50 38 32 
San Juan 3 534 100 534 loo' 11' 6 

, 
Con>nado 1 280 80 280 
Wt111ah 2 140 50 140 
R.D. Morrow 1 124 62 124 0 0 0 0 0 0 0 0 0 0 0 0 
R.D. Morrow 2 124 62 124 0 0 0 0 0 0 0 0 0 0 0 0 
Merton 4 184 100 184 
A.I. B~ 1 265 100 265 100 98 98 85 97 96 97 88 Bl 81 81 81 
SouU-st 1 194 100 194 20 21 21 20 59 32 32 29 
G. F. W.aton 1 60 N/Ad 60 
Shawnee lOA 10 N/Ad 10 
S"-e 108 10 N/Ad 10 
Widows Creek 8 550 100 550 87 91 64 91 93 68 95 80 65 
Marttn Lau l 595 75 595 
Mlrtln Lau 2 595 75 595 

(continued) 



TABLE III (continued) 

I 
FGO upaclty Shut down 

on 11ne throuvh-
FGD syst• during Ho tnfonaat1on out October 1979 Novelllber 1979 Oece.b•r 1979 
cap:ity, flue gas P:1?8· P=~~o~~1~a pertgd, Deoendabilltv lc,e Oependab 111 tv lc • • Oependab1llty lc,e 

Plant I scrubbed MW AVL Ut'K Kt.l UI AVL Ut'K REL UTL AVL UPI! REL 

... rtln lake 3 595 75 595 

Mont1cello 3 800 100 800 

Hunter 1 360 90 360 
Huntington 1 366 85 366 

TOTAL 19,067 2,059 384 

: Equivalent scrubbed capacity. 
c This category Includes the flue gas capacity being handled by the FGO sy1t .. at least part of the tt .. during the report period. 
d The perc•nt figures listed ere averau- values for all system scrubbing trains during the period. 

Flue gas I scrubbed for prototype and detlonstratton units ts not applicable unless the system ts designed to bring a unit Into COlll>llence 
• with 501 •ln1on standard. 
f Availability, operability, reliability, and utilization •• defined tn Appendix C of this report. 

The figures represent only one llOdule presently In operation. 
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As indicated in Table 1, 62 power generating units (all coal
fired) are now equipped with operating FGD systems. These units 
represent a total controlled capacity of 23,297 MW. current 
projections indicate that the total power generating capacity of 
the U.S. electric utility industry will be approximately 931 GW 
by 1990.a (This value reflects the annual loss resulting from 
the retirement of older units, which is considered to be 0.4 
percent of the average generating capacity at the end of each 
year. ) Approximately 382 GW or 41 percent of the 1990 total 
will come from coal-fired units. The distribution of power 
generation sources, both present (April 1979) and future 
(January 1990) is as follows:a 

April 1979 
January 1990 

Coal Nuclear Oil Hydro Gas Other 

39% 
41% 

9% 
22% 

26% 
18% 

12% 
10% 

13% 
8% 

1% 
1% 

GW (total) 

588 
931 

Based on the known commitments to FGD by utilities as presented 
in Table 1, the percentage of electrical generating capacity 
controlled by FGD for both the present (December 1979) and the 
future (Janaury 1990) is as follows: 

% of coal-fired 
generating capacity 

% of total 
generating capacity 

December 1979a 
January 1990 

10.2 
22.1 

4.0 
9.1 

In light of the revised New Source Performance standards, actual 
FGD control is expected to be greater than what is reflected by 
the figures above. For example, about 55 to 60 systems repre
senting approximately 36,000 to 41,000 MW of generating capacity 
presently fall into the uncommitted category. These are systems 
that cannot be included in the committed group at this time 
because information regarding their status is not ready for 
public release. 

HIGHLIGHTS: FOURTH QUARTER 1979 

The following paragraphs highlight FGD system developments 
during the fourth quarter, 1979. 

Tombigbee 3 of Alabama Electric Cooperative achieved availabili
ties of 99%, 96%, and 100% for October, November and December. 
Tombigbee 2 was largely available throughout the quarter, 
however, boiler-related problems limited scrubbing operations. 

a The number of committed FGD systems is as of December 1979; 
however, the figure used for the total generating capacity 
and coal fired generating capacity is based on April 1979 
figures. 

xviii 



Apache 3 of Arizona Electric Power Cooperative achieved availa
bilities of 89% and 99% for November and December respectively 
and no problems were reported. Actual performance data was not 
available for the month of October. The Apache 2 FGD system was 
available most of October, November and December, however, the 
boiler was shutdown for annual inspection after only 40.5 hours 
of operation in November. 

Arizona Public Service reported that the Cholla 1 FG~ system 
demonstrated an average operability and reliabilty of 96% and 
99%, respectively, during October, however, the system was not 
required for part of the month because of boiler-related prob
lems. Figures were not available for November and December. 

The lime/spray drying FGD system at Antelope Valley 1 of Basin 
Electric Power Cooperative is now under construction. The FGD 
system will consist of 5 Niro Atomizer spray dryers followed by 
two Western Precipitation baghouses. The system is designed to 
accomodate flue gas from the 440 MW unit with a 4% bypass for 
reheat. Basin Electric Power Coop is currently requesting/ 
evaluating bids for the Antelope Valley 2 FGD system. Startup 
dates for Units 1 and 2 are scheduled for November 1981 and 1983 
respectively. 

FGD operations began at Green 1 of Big Rivers Electric in 
Sebree, Kentucky during the fourth quarter. Particulate matter 
from this 242 MW unit is collected by a cold side ESP upstream 
of an American Air Filter lime slurry spray tower FGD system. 
The design includes chevron mist eliminators followed by a hot 
air injection reheat system. Sludge is stabilized by a POZ-O
TEC treatment system at this closed loop facility. The FGD 
system is currently undergoing shakedown/debugging operations. 

Although a specific process has not been decided, Big Rivers 
Electric announced plans for the installation of lime or lime
stone slurry, or dual alkali type FGD systems on the utility's 
new 440 MW D.B. Wilson 1 and 2 units for control of S02 • D.B. 
Wilson 1 and 2 are scheduled to begin operations in 1984 and 
1985 respectively. 

Craig 1 of Colorado Ute Electric Association began FGD opera
tions during the fourth quarter. Flue gas from this 447 MW unit 
passes through hot side ESP's and four parallel magnesium pro
moted limestone slurry spray towers for particulate matter and 
502 control. The wet gas temperature is boosted with an in-line 
steam coil reheater before entering the acid brick-lined 600 ft 
stack. Sludge is stabilized before disposal on this closed loop 
system. FGD system operations have not yet stabilized as shake
down/debugging operations continue. 
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During the report period Colorado Ute announced plans for an 
additional 447 MW (gross) unit at Craig station. Particulate 
matter will be controlled with a baghouse downstream of a lime 
spray dryer FGD system. Craig 3 is scheduled to begin opera
tions sometime in 1982. 

Delmarva Power and Light announced plans for a new coal-fired 
500 MW (net) unit at DP&L's Vienna Maryland station. 502 emis
sions from Vienna Maryland 9 will be controlled with a limestone 
slurry FGD system. The unit is currently scheduled to begin 
operations in June 1987. 

East Kentucky Power Cooperative announced plans for the instal
lation of FGD systems on two new coal-fired 650 MW units, J.K. 
Smith l and 2. No process has been selected for 502 control. 
J.K. Smith 1 and 2 are currently scheduled for operation in 
January 1985 and 1986 respectively. 

General Public Utilities announced plans for three new coal
fired 625 MW units; Scottsville 1, Wehrum l and Gilbert 9 to be 
built in Pennsylvania (Scottsville and Wehrum) and New Jersey 
(Gilbert). Because the units are not scheduled to begin opera
tions until 1991, 1995 and 1990 respectively, specific plans for 
particulate matter and so2 control equipment have not yet been 
made. 

Indianapolis Power and Light will be building three new 650 MW 
coal-fired units at the utility's Patriot station site in 
Patriot, Indiana. These units will burn coal having a 3.5% 
(maximum) sulfur content. IP&L intends to control 502 emissions 
with double loop type lime or limestone wet scrubbing systems. 
Initial startup for the first unit (Patriot 1) is tentatively 
scheduled for 1987. 

At La Cygne 1 of Kansas City Power and Light, an average system 
availability of 94% was reported for October. The unit was 
shutdown on October 19 through December for a unit overhaul. 

Lakeland Utilities reported that construction of the Mcintosh 3 
FGD system began during the fourth quarter. Particulate matter 
and so2 emissions from this 364 MW unit will be controlled by a 
cold side ESP and a Babcock and Wilcox limestone slurry FGD 
system. The closed loop system design includes an acid brick
lined 250 ft stack and a POZ-0-TEC sludge stabilization facil
ity. The unit startup is scheduled for October 1981. 

The Dual alkali system on Cane Run 6 of Louisville Gas and 
Electric achieved operabilities of 81%, 98% and 95% during 
October, November and December, respectively. The utility 
reported that only normal maintenance was required during the 
fourth quarter of 1979. 
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Montana Power reported that Colstrip 1 achieved average FGD 
availabilities of 92% and 97% for October and November, respec
tively. Reported availabilities for Colstrip 2 were 92% and 98% 
for the same period. Performance data for the month of December 
was not available for either unit. 

A letter of intent was signed with FMC for the installation of a 
dual alkali FGD system on Schahfer 17 and 18 of Northern Indiana 
Public Service Company. Schahfer 17 and 18 are 421 MW (gross) 
coal-fired units which will be built at the Shahfer station in 
Wheatfield, Indiana. Operations are scheduled to begin in June 
1983 and 1985 for Units 17 and 18, respectively. 

The Northern Indiana Public Service Company reported during the 
fourth quarter that plans for FGD systems on Bailly 7 and 8 in 
Chesterton, Indiana, have been dropped. 

A demonstration lime/spray drying FGD system is scheduled to 
begin operations in July 1980 at Northern States Power's River
side station in Minneapolis, Minnesota. NSP reported that the 
110 MW system is designed to accomodate flue gas from the exis
ting 55 MW Riverside boilers 6 and 7. The retrofit FGD system 
is currently under construction and will include a lime spray 
dryer upstream of a baghouse for control of 502 and particulate 
matter. 

At Sherburne 1 of Northern States Power, the FGD system had 
availabilities of 77%, 97% and 95% for October, November and 
December, respectively. The low October availability was due to 
an annual boiler/turbine outage during which time some scrubber 
related work was performed. The Sherburne 2 FGD system availa
bilities were 94%, 97%, and 97% for October, November, and 
December, respectively. No boiler or FGD system problems were 
encountered at Unit 2 during the fourth quarter. 

Jim Bridger 4 of Pacific Power and Light began FGD operations 
during the fourth quarter. S02 is controlled with an Air Correc
tion Div., UOP sodium carbonate FGD system preceded by a cold 
side ESP for particulate matter collection. The closed loop 
system design includes three sieve tray absorbers to accomodate 
flue gas from this 550 MW unit. Comments about early operations 
were not reported for this period. 

Bruce Mansfield 1 of Pennsylvania Power achieved FGD system 
availabilities of 96%, 90%, and 99% for October, November, and 
December, respectively. The Bruce Mansfield 2 FGD system had 
reported availabilities of 97%, 100%, and 96% for the period. 
No major problems were reported other than the requirement of 
frequent sludge pump overhauls. 

xxi 



The first of four Wellman Lord absorber modules at San Juan 3 of 
the Public Service Company of New Mexico began operations in 
December. The balance of the FGD system will not be complete 
until 1982. The material collected by the Unit 3 FGD module is 
currently handled by the San Juan 1 and 2 chemical plant. 
Boiler operations during the period were irregular, however, no 
scrubber-related problems were reported. 

Salt River Project reported that operations began at Coronado 1 
in St. Johns, Arizona. Two limestone slurry Weir horizontal 
spray towers remove S02 from the flue gas downstream of two 
ESP's. 20% of the flue gas generated by this 350 MW unit bypass 
the scrubbing system remixing with the scrubbed gas for reheat 
before entering the 500 ft stack. Sludge is disposed in an 
unlined pond at this open loop facility. The utility reported 
that Coronado 1 had passed compliance testing during the period. 

A.B. Brown l of Southern Indiana Gas and Electric Company 
achieved total system availabilities of 100%, 97%, and 81% for 
October, November, and December, respectively. Thickener rake 
problems contributed to the low availability during December. 

The U.S. EPA/U.S. Bureau of Mines (USBM)- sponsored demonstra
tion citrate FGD system installed on the 60 MW coal-fired boiler 
at the G. F. Weaton Station of the St. Joe Zinc Company in 
Monaco, Pennsylvania began operations in November. The citrate 
process, which has been developed through two separate pilot 
plant programs conducted by USBM and Pfizer Chemical Company, 
recovers the scrubbed so2 as elemental sulfur. Although the 
installation site is an industrial facility, this system is 
included in the utility FGD survey report because the G. F. 
Weaton Station is interconnected via a 25 MW interchange to the 
Duquesne Light Company (in addition to supplying the steam and 
electric load for smelting operations at the plant). The FGD 
system was originally designed to accomodate the entire 60 MW 
boiler; however, the St. Joe Zinc smelter has been shut down 
and, as a result, the FGD system has operated at 20-30 MW. 
During the fourth quarter electric motor failures occurred in 
the scrubber liquor recycle loop and piping leaks were encoun
tered. Initial data indicates that the system so2 removal 
efficiency has been approximately 80-90%. 

Tennessee Valley Authority reported October, November, and 
December availabilities of 88%, 91% and 95%, respectively, for 
Widows Creek 8. TVA reported limestone conveyor problems contri
buted to the lower system availability in October. Forced 
oxidation testing is continuing. 

During the fourth quarter a contract was awarded to Chemico for 
the installation of FGD systems on the two new 750 MW Twin Oaks 
units (1 and 2) of Texas Power and Light. so2 generated by the 
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lignite-fired boilers will be controlled with limestone slurry 
FGD systems. The units are scheduled to begin operations in 
August 1984 and 1985 respectively. 

Tucson Gas and Electric will be building two new 350 MW 
(nominal) coal-fired units, Springerville 1 and 2, in Springer
ville, Colorado. The boilers will fire pulverized subbiturninous 
coal having a heating value of 8500 to 8900 Btu/lb and a sulfur 
content of 0.53 to 0.69%. The contract for the emissions con
trol systems was awarded to Joy Manufacturing/Niro Atomizer. 
The FGD system design includes a lime spray dryer followed by a 
baghouse on each unit with accomodations made for the possible 
installation of reheaters. The FGD systems will operate in a 
closed loop. The cleaned flue gas will exit via a 500 ft con
crete stack at each unit. Operations are scheduled to begin in 
1985 and 1987 for Units 1 and 2 respectively. 

Utah Power and Light reported that a contract was awarded to 
Chemico for the installation of FGD systems on the two new 400 
MW units planned for Hunter Station. Like Hunter 1 and 2, S02 

emissions from Hunter 3 and 4 will be controlled with lime 
slurry spray towers (designed to achieve 90% S02 removal), 
however, unlike Units 1 and 2, particulate matter will be col
lected up stream of the FGD systems with baghouses. Hunter 3 
and 4 should begin operations in 1983 and 1985 respectively. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST OF FGD SYSTEMS 

-----------------~---------------------------------------------------------------------------COMPANY NAME/ 
UNIT NAME 

START-UP REG 
UNIT NO. UNIT LOCATION DATE STATUS CLASS 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 
TOMB lGBEE 

ALLEGHENY POWER SYSTEM 
MITCHELL 
PLEASAtHS 
PLEASANTS 

ARIZONA ELECTRIC POWER COOP 
APACHE 
APACHE 

ARIZONA PUBLIC SERVICE 
CHOL LA 
CHOllA 
CH OLLA 
FOUR CORNERS 
FOUR CORNERS 
FOUR CORNERS 
FOUR CORNERS 
FOUR CORNERS 

ASSOCIATED ELECTRIC COOP 
THOMAS HILL 

BASIN ELECTRIC POWER COOP 
ANTELOPE VALLEr 
ANTELOPE VALLEr 
LARAMIE RIVER 
LARAMIE RIVER 
LARAMIE RIVER 

BIG lllVERS ELECTRIC 
D. B • WILSON 
D. B. WILSON 
GA EEN 
GllE EN 

CENTllAL ILLINOIS LIGHT 
DUCK CREEK 
DUCK CREEK 

CENTRAL ILLINOIS PUBLIC SERV 
NEWTON 

CENTRAL MAINE POWER 
SEARS ISLAND 

CUCINNATI GAS & ELECTRIC 
EAST BEND 

COLORADO UH. ELECTRIC ASSN. 
CRAIG 
CRAIG 
CAA I G 

COLUMBUS & SOUTHERN OHIO ELEC • 

2 
3 

33 
1 
2 

2 
3 

1 
2 

" 1 
2 
3 
4 
5 

3 

1 
2 
1 
z 
3 

1 
z 
1 
2 

1 
z 

2 

1 
2 
3 

CONESVILLE 5 
CONESVILLE 6 
POSTON 5 

1. OPERATIONAL UNITS 4. 
2. UNITS UNDER CONSTRUCTION 5. 
3o PLANNED - CONTRACT AWARDED 61 

LEROY 
LEROY 

COURTNEY 
BE ll'ION T 
BELMONT 

COCHISE 
COCHISE 

JOSEPH CITY 
JOSEPH CITY 
JOSEPH CITW 
FARMINGTON 
FARMINGTON 
FARMINGTON 
FARMINGTON 
FARMINGTON 

MOBERLY 

BEULAH 
BEULAH 
WHEATLAND 
WttEATLAND 
WHEATLAND 

SEBREE 
SEBREE 

CANTON 
CANTON 

NEWTON 

ALABAMA 
ALABAMA 

PENNSYLVANIA 
WEST VIRGINIA 
WEST VIRGINIA 

ARllONA 
ARIZONA 

ARIZONA 
ARllONA 
ARlZONA 
NEW MEXICO 
NEW MEXICO 
NEW MEXICO 
NEW MEXICO 
NEW MEXICO 

MISSOURI 

NORTH DAKOTA 
NORTH DAKOTA 
WYOMING 
WYOMING 
WYOMING 

KENTUCKY 
KENTUCKY 

ILLINOIS 
ILLINOIS 

ILLINOIS 

PENOBSCOT BAY MAINE 

RABBITHASH 

CRAIG 
CRAIG 
CRAIG 

CONESVILLE 
CONESVILLE 
ATHENS 

KENTUCKY 

COLORADO 
COLORADO 
COLORADO 

OHIO 
OHIO 
OHIO 

9178 
6179 

8/82 
3179 
9180 

8178 
6/79 

10/ 73 
4178 
6180 

11/79 
11/79 
11/79 

0/82 
0/82 

1/82 

11/81 
11183 

4/80 
10/80 

7/81 

0/84 
Q/85 

12179 
11180 

9176 
, / 86 

9179 

11/87 

9/80 

4180 
8119 
0/82 

1177 
6178 
0183 

PLANNED - LETTER Of INTENT SIGNED 
PLANNED - REQUESTING/EVALUATING BIOS 
PLANNED • CONSIDERING ONLY FGt SYSTE"S 

1 
1 

3 
1 
2 

1 
1 

1 , 
2 
2 
2 
2 
3 
3 

z 

z 
5 
2 
z 
3 

6 
6 
1 
z 

1 
5 

6 

2 

z 
1 
6 

1 
1 
6 

8 
8 

c 
e 
8 

D 
0 

c 
t 
t 
t 
c 
t 
c 
t 

A 

c 
c 
A 
A 
A 

A 
A 
B 
8 

B 
A 

B 

A 

B 

D 
D 
D 

D 
D 
0 

7. PLANNED - CONSIDERING FGD SYSTE"S; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPSl6/79) 
B. FEDERAL NSPS(12/71> 
C. STANDARD<S> MORE STRINGENT THAN NSPS(6/79) 
D. STANOARD(S) MORE STRINGENT THAN NSPS<12/71> BUT NOT MORE STRINGENT THAN NSPS(6/79) 
Eo STANOARD(S) EIUAL TO OR LESS STRINGENT THAN NSPSC1Z/71) 
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EPA UTILITY Fl>D SURllEY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST OF FGD SYSTEMS 

---------------------------------------------~-----------------------------------------------START-UP REG COMPANY NAMEI 
UNIT NAl'll UNIT NO. UNIT LOCATION DATE STATUS CLASS 

COLUMBUS & SOUTHERN OHIO ELEC • 
POSTON 6 

COMMONWEALTH EDISON 
POW EATON 51 

COOPERATillE POWER ASSOCIATION 
COAL CREEK 1 
COAL CREEK 2 

DELl'IARVA P011ER & LIGHT 
DELAWARE CITY 1-3 
VIENNA MARYLAND 9 

DUQUESNE LIGHT 
ELRAMA 1-4 
PHILLIPS 1-t 

EAST KENTUCKY POWER COOP 
Jo Ko SMITH 
J • IC• SMl TH 
SPURLOCK 

GENERAL PUBLIC UTILITIES 
COHO 
GILB EAT 
SCOTTSlllLLE 
SE WA RD 
WEH RUM 

HOOS I ER ENERGY 
MEROfll 
MEROl'I 

HOUSTON LIGHTING & POWER COo 
w.A. PARISH 

INDIANAPOLIS POWER & LIGHT 
PA TR JOT 
PATRIOT 
PATRIOT 
PE TERSbURG 
PETERSBURG 

KANSAS CITY POWER I\ LIGHT 
HAWTHORN 
HAWTHORN 
LA cYGhE 

KANSAS POjjER & Ll&HT 
.JEFFREY 
JEFFREY 
LAWRENCE 
LAWRENCE 

KENTUCKY UTILITIES 
GREEN RIVER 

LAKELAND UTILITIES 
MCINTOSH 

1 
2 
2 

1 
1 
1 
7 
1 

1 
2 

8 

1 
2 
3 
3 
4 

3 
4 
1 

1 
2 
4 
s 

1-3 

3 

1. 
2. 
3. 

OPERATIONAL UNITS 4. 
UNI TS UNDER CO NSTRUC TlON 5. 
PLANNED - CONTRACT AWARDED 6. 

ATHENS OHIO 

PERKIN ILLINOIS 

UNDERWOOD NORTH DAKOTA 
UNDERWOOD NORTH DAKOTA 

DELAWARE CITY DELAWARE 
VIENNA MARYLAND 

ELRAMA PENNSYLVANIA 
SOUTH HEIGMT PENNSYLVANIA 

MAYSVILLE 

ER IE 
MILFORD 
SCOTTSVlLL E 
SEWARD 
WEHRUM 

SULLIVAN 
SULLIVAN 

THOMPSONS 

PATRIOT 
PATRlOT 
PATRIOT 
PETERSBURG 
PETERSBURG 

KANSAS CIU 
KANSAS CITY 
LA CYGNE 

WA"EGO 
WAMEGO 
LAWRENCE 
LAWRENCE 

CENTRAL CITY 

LAKELAND 

PENNSYLVANIA 
NEW JERSEY 
PENNSYLVANIA 
PENNSYLVANIA 
PElllNSYlVANlA 

lNOUNA 
INDIANA 

TEXAS 

INDIANA 
INDIANA 
INDIANA 
I NP IA NA 
INDIANA 

MISSOURI 
fUSSOURI 
KANSAS 

KANSAS 
KANSAS 
KANSAS 
KANSAS 

KENTUCKY 

FLORIDA 

0189 

4180 

8179 
10/ 80 

4/80 
0187 

10175 
7173 

1185 
1186 

10/80 

12188 
0/90 
0/ 91 

12187 
0195 

SI 82 
7151 

11I82 

0187 
0181 
0187 

12177 
10183 

11172 
8112 
2173 

tJ/78 
6/80 
1176 

11/71 

9175 

10/ 81 

PLANNED • LETTER OF INTENT SIGNED 
PLANNED - REQU~STING/EVALUATING BIOS 
PLANNED - CONSIDERING ONLY FGD SYSTEMS 

6 

2 

1 
2 

2 
6 

1 
1 

6 
6 
2 

6 
6 
6 
6 
6 

3 
2 

3 

6 
6 
6 
1 
2 

1 
1 
1 

, 
2 
1 
1 

2 

D 

E 

B 
B 

D 
D 

A 
A 
B 

A 
A 
A 
A 
A 

B 
B 

A 

c 
c 
c 
B 
B 

D 
D 
E 

0 
D 
D 
D 

E 

A 

1. PLANNED - CONSIDERING FGD SYSTEMS; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPS<6/79) 
Bo FEDERAL NSPSC12171) 
C. STANDARP(S) "ORE STRINGEMT THAN NSPS(o/79) 
Do STANDARO(S) MORE STRINGENT THAN NSPS<12171> BUT NOT MORE STRIN6ENT THAN NSPS(6/79) 
E. STANDARll(S) E8UAL TO OR LESS STRINGENT THAN NSPSC12171> 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST OF FGO SYSTEMS 

-------------------------------------------------J------------------------------------------C Ol'IPAN Y NAl'IE I 
UNIT NAME 

START-UP REG 
UNIT NO. UNIT LOCATION DATE STATUS CLASS 

------------------------------ -------- ------------------------------ --------
LOUISVILLE GAS & ELECTRIC 

CANE RUN 
CANE RUN 
CANE AUN 
PllLL CRHK 
MILL CREEK 
MILL CREEK 
ltlLL CREEK 
PADDY'S RUN 
TRIMBLE COUNTY 
TA lMBLt COUNTY 

PllDOLE SOUTlt UTILITIES 
ARKANSAS COAL 
ARKANSAS COAL 
LOUISIANA COAL 
LOUISIANA COAL 
MISSISSIPPI COAL 
MISSISSIPPI COAL 

MINNESOTA POWER & LIGHT 
CLAY BOSOIELL 

l'llNNKOTA POWER COOPERATIVE 
Ml L TON Ao YOUNG 

l'IONTANA POWER 
COLSTRIP 
COLSTRIP 
COLSTRIP 
COLSTRIP 

l'IUSCATINE POWER & WATER 
MUSCATINE 

NE VADA POWER 
HARRY ALLEN 
HARRY ALLEN 
HARRY ALLEN 
HAR RY ALLEN 
REID GARllNER 
REID GARDNER 
REID GARDNER 
REID GARDNER 
WARNER VALLEY 
WARNER VALLEY 

NEW YORK STATE El.IC & GAS 
so .. ERSET 

NIAGARA MOHAWK POWER COOP 
CHARLES R. HUNTLEY 

NORTHERN INDIANA PUB SERVICE 
DEAN H. l'IITCHELL 
SCHAHFER 
SC HA HF ER 

NORTHERN STATES POWER 
RIVERSIDE 
SHERBURNE 

4 
5 
6 
1 
2 
3 
4 
6 
1 
2 

5 
6 
1 
2 
1 
2 

4 

2 

1 
2 
3 
4 

9 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 

66 

11 
17 
18 

1. 
2. 
3. 

OPERATIONAL UNITS 4. 
UNITS UNDER CONSTRUCTION 5. 
PLANNED - CONTRACT AWARDED 6. 

LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
LOUISVILLE 
BEDFORD 
BEDFORD 

COHASSET 

CENTER 

COLSTRIP 
COLSTRIP 
COLSTRIP 
COLS TA IP 

MUSCATINE 

NoEo LAS VEGAS 
N.E. LAS VEGAS 
N.E. LAS VEGAS 
NoEo LAS VEGAS 
MO APA 
MO APA 
MO APA 
MOAPA 
ST. GEORGE 
ST. GEORGE 

SOMERSET 

BUFFALO 

GARY 
WHEATFIELD 
WHEATFIELD 

IUNNEAPOLIS 
BECKER 

KENTUCKY 
KENTUCKY 
KEN TUCKY 
KENTUCKY 
KEN TUC KY 
KENTUCKY 
KENTUCKY 
1tENTUC1tY 
KENTUCKY 
KENTUCKY 

ARKANSAS 
ARKANSAS 
LOUISIANA 
LOUISIANA 
l'IISSISSIPPl 
IUSSlSSIPPI 

MINNESOTA 

NORTH DAKOTA 

MONTANA 
MONTANA 
MONTANA 
MONTANA 

IOWA 

NEVADA 
NEVADA 
NEllADA 
NEVADA 
NEVADA 
NEVADA 
NEVADA 
NEVADA 
UTAH 
UTAH 

NEW YORK 

NEW YORK 

INDIANA 
INDIANA 
INDIANA 

MINNESOTA 
MINNE SOTA 

8176 
12177 

4179 
4 / 81 
4/82 
8/ 78 
7181 
4173 
7184 
7186 

1186 
1/88 
0/86 
0/88 
0/85 
0/87 

2180 

9177 

9175 
5176 
1184 
0184 

9/82 

6186 
6187 
6/88 
6/89 
4/ 74 
4174 
6/76 
4/83 
6/85 
6/86 

6/84 

4182 

7176 
6/83 
6/85 

7180 
3176 

PLANNED - LETTER Of INTENT SIGNED 
PLANNED - REQUESTING/EVALUATING BIDS 
PLANNED - CONSIDERING ONLY FGD SYSTEMS 

1 
1 
1 
2 
2 
1 
2 
1 
6 
6 

5 
5 
5 
5 
5 
5 

2 

1 
1 
2 
2 

5 

6 
6 
6 
6 
1 
1 
1 
6 
6 
6 

6 

2 

1 
4 
4 

2 
1 

D 
D 
D 
E 
E 
D 
8 
E 
A 
A 

A 
A 
A 
A 
A 
A 

B 

D 

B 
B 
c 
c 

B 

A 
A 
A 
A 
B 
B 
B 
A 
A 
A 

c 

E 

E 
A 
A 

E 
D 

7. PLANNED - CONSIDERING FGD SYSTEMS; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPS(6/79) 
Bo FEDERAL NSPSC12/71) 
C. STANDAAD<S> l'llRE STRINGENT THAN NSPS(6/79> 
Do STANDARD(S) l'IORE STRINGEWT THAN NSPS<12/71> BUT NOT MORE STRINGENT THAN NSPS<6179> 
E. STANDARD($) EQUAL TO OR LESS STRINGENT THAN NSPS(12/71> 

3 



EPA UTILITY FGD SUR~EY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST OF FGD SYSTEMS 

-----------------~---------------------------------------------------------------------------COMPANY NAME/ 
UNIT NAME. 

START-UP RE~ 

UNIT NO• UNIT LOCATION DATE STATUS CLASS 

-----------------~----------~- -------- -----~------------------------ --------
NORTHERN STATES POWER 

SHERBURNE 
SHERBURNE 

OTTER TAIL POWER 
COYOTE 

PACIFIC GAS & ELECTRIC 
MONTEZUMA 
MONTEZUMA 

PACIFIC POWER & LIGHT 
JIM BRIDGER 

PENNSYLVANIA POWEi 
BAUt E l'tt.NSf IE U 
BAUCE MANSFIELD 
BAUCE MANSFIELD 

PHILADELPHIA ELECTRIC 
CROMBY 
EDDYSTONE 
EDDYSTONE 
EDDYSTONE 

POTOMAC ELECTRIC POWER 
DICKERSON 

POWER AUTHORITY Of NEW YORK 
ARTHUR KlLL 

PUBLIC SERVICE OF INDIANA 
GIBSON 

PUBLIC SERVICE Of NEW MElllCO 
SAN JUAN 
SAN JUAN 
SAN JUAN 
SAN JUAN 

SALT RIVER PROJECT 
CORONADO 
CORONADO 
CORONADO 

SAN MIGUEL ELECTRIC COOP 
SAN MIGUEL 

SEMINOLE ELECTRIC 
SEMINOLE 
SEMINOLE 

SIKESTON BOARD Of MUNlCo UTILo 
SIKESTON 

SOUTH CAROLINA PUBLIC SERVICE 

2 
3 

1 
2 

4 

1 
2 
3 

1A 
18 
2 

4 

5 

1 
2 
3 
4 

1 
2 
3 

1 
2 

WINY AH 2 

1. 
2. 
3. 

WINYAH 3 
WINY AH 4 

OPERATIONAL UNITS 4. 
UNITS UNDER CONSTRUCTION 5e 
PLANNED - CONTRACT AWARDED 6. 

BECKER 
BECKER 

BEULAH 

COLLINSVILLE 
COLLINSVILLE 

ROCK SPRINGS 

SMlPPlHGPOal 
SHIPPINGPORT 
SHIPPINGPORl 

PHOENIXlllLLE 
EDDYSTONE 
EDDYSTONE 
EDDYSTONE 

D 1 CIC EA SON 

MINNESOTA 
MINNESOTA 

NORTH DAKOTA 

CALIFORNIA 
CALIFORNIA 

WYOMING 

PEtUtS'WLVAtUA 
PENNSYLVANIA 
PENNSYLVANIA 

PENNSYLVANIA 
PENNSYLVANIA 
PENNSYLVANIA 
PENNSYLVANIA 

MARYLAND 

STATEN ISLAND NEW YORK 

PA INC ETON 

WA TEA FLOW 
WATER FLOW 
WATER FLOW 
WATER FLOW 

ST. JOHNS 
ST. JOHNS 
ST. JOHNS 

SAN MIGUEL 

PALATKA 
PALATKA 

SIKESTON 

GEORGETOWN 
GEORGETOWN 
GEORGETOWN 

INDIANA 

NEW MEXICO 
NEW MEXICO 
NEW MEXICO 
NEW MEXICO 

ARIZONA 
ARIZONA 
ARIZONA 

TEXAS 

FLORIDA 
FLORIDA 

MISSOURI 

SOUTH CAROLINA 
SOUTH CAROLINA 
SOUTH CAROLINA 

4177 
5184 

3181 

6186 
6187 

9179 

12175 
7177 
5180 

6180 
917S 
6180 
6180 

0187 

11187 

0182 

4178 
8178 

12179 
1162 

11179 
10180 

01 0 

9180 

6183 
6185 

1181 

7177 
5180 
7181 

PLANNED - LETTER OF INTENT SIGNED 
PLANNED - REQUESTlNGIEVALUATIN& BIDS 
PLANNED - CONSIDERING ONLY FGD SYSTEMS 

1 
5 

2 

6 
6 

1 

1 
1 
2 

3 
1 
3 
3 

6 

6 

3 

1 
1 
1 
2 

1 
2 
6 

2 

5 
5 

2 

1 
2 
3 

D 
c 

D 

c 
c 

D 

D 
D 
D 

D 
D 
D 
D 

A 

c 

A 

c 
c 
c 
c 

D 
D 
A 

9 

A 
A 

9 

B 
B 
A 

1. PLANNED - CONSIDERING FGD SYSTEMS; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPSC6/79> 
Sa FEDERAL NSPS<12171> 
Ca STANDARD(S) MORE STRINGENT THAN NSPS(6/79) 
D. STANDARD<S> MORE STRINGENT THAN NSPS(12171> BUT NOT MORE STRINGENT THAN NSP5(6/79) 
E. STANDARD(S) EQUAL TO OR LESS STRINGENT THAN NSes<12171> 
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EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST Of FGD SYSTEMS 

--------------------------------------------------------------------------------------------COMPANY NAME/ 
UNl T NAME 

START-UP REG 
UNIT NO. UNIT LOCATION DATE STATUS CLASS 

-----------------------------~ -------- -----~------------------------ --------
SOUTH MISSISSIPPI ELEC PWR 

RoOo MORROW 
R.O. MORROW 

SOUTHERN ILLINOIS POWER COOP 
MAR I ON 
MAR ION 

SOUTHERN INDIANA &AS & ELEC 
A.B. BROWN 

SOUTH WE STERN ELECTRIC POWER 
HENRY w. PERKEY 

SPRINGFIELD CITY UTILITIES 
SOUTHWEST 

SPRINGFIELD WATER, LlGHT & PWR 

1 
2 

4 
5 

1 

DALLMAN 3 

ST. JOE ZINC 
Gofo WEATON 

TAMPA ELECTRIC 
BIG BEND 

TENNESSEE VALLEY AUTHORITY 
JOHNSONVILLE 
PARADISE 
PARADISE 
SHAWNEE 
SHAWNEE 
•!DOWS CREEK 
WIDOWS CREEK 

TEXAS MUNICIPAL POWER AGENCY 
GIBBONS CREEK 

TEXAS POWER & LIGHT 
SANDOW 
TWIN OAKS 
TWIN OAKS 

TEXAS UTILITIES 
FOREST GROVE 
MARTIN LAKE 
MARTIN LAKE 
MARTIN LAKE 
MARTIN LAKE 
MILL CREEk 
MILL CREEK 
MONTICELLO 

TUCSON GAS • ELECTRIC 
SPA INGERWILLE 
SPRINGERWILLE 

UTAH POWER 6 LIGHT 
HUNTER 
HUNTER 
HUNTER 

1 

4 

1-10 
1 
2 
10A 
106 
7 
8 

4 
1 
2 

1 
1 
2 
3 
4 
1 
2 
3 

1 
2 

1 
2 
3 

1. 
2. 
3. 

OPERATIONAL UNITS 4. 
UNITS UNDER CONSTRUCTION 5. 
PLANNED - CONJRAC T AWARDED 6. 

HATTISBURG 
HATTISBURG 

MARION 
MARION 

MISSISSIPPI 
llISSlSSlPPI 

ILLINOIS 
ILLINOIS 

WEST FRANKLIN INDIANA 

HALLSVILLE TEXAS 

SPRINGFIELD MISSOURI 

SPRINGFIELD ILLINOIS 

MONACA PENNSYLVANIA 

FLORIDA 

NEW JOHNSONVILLTENNESSEE 
PARADISE KENTUCKY 
PARADISE KENTUCKY 
PADUCAH KENTUCKY 
PADUCAH KENTUCKY 
BRIDGEPORT ALABAMA 
BRIDGEPORT ALABAMA 

CARLOS 

AO CIC DALE 
BA EMOND 
BREMOND 

ATHENS 
TATUM 
TATUM 
TATUM 
TATUM 
HENDERSON 
HENDERSON 
MT. PLEASANT 

SPA lNGEAVILLE 
SPRINGE AV ILLE 

CASTLE DALE 
CASTLE DALE 
CASTLE DALE 

TEXAS 

TEXAS 
TEXAS 
TEXAS 

TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 
TEXAS 

ARIZONA 
ARIZONA 

UTAH 
UTAH 
UTAH 

8178 
6179 

5179 
0/84 

3179 

12184 

4/77 

9/80 

11179 

3/85 

12181 
6/82 
3182 
4/72 
4/72 

10/80 
5177 

1182 

7180 
8/84 
8/85 

0181 
4/77 
5178 
2179 
0/85 
0/85 
0186 
5178 

0/85 
0187 

5179 
6180 
0183 

PLANNED - LETT IA Of INTENT SIGNED 
PLANNED - REQUESTING/EVALUATING BIDS 
PLANNED - CONSIDERING ONLY fGD SYSTEMS 

1 
1 

1 
6 

3 

2 

1 

5 

5 
3 
3 
1 
1 
2 
1 

3 

2 
3 
3 

5 
1 
1 
1 
3 
6 
6 
1 

3 
3 

1 
2 
3 

B 
B 

B 

" 
B 

" 
B 

B 

B 

" 
E 
E 
E 
E 
E 
E 
E 

" 
B 

" " 
A 
B 
B 
B 
A 
A 
A 
B 

B 
B 

B 
B 

" 

7. PLANNED - CONSIDERING FGD SYSTEMS; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPS(6 /79) 
B. FEDERAL NSPS<12/71> 
C. STANDARD(S) MORE STRINGEMT THAN NSPS(6/79) 
D. STANOARD<S> MtRE STRINGENT THAN NSPS<12/71> BUT NOT MORE STRINGENT THAN NSPS<6179) 
E. STANDARD<S> EQUAL TO OR LESS STRINGENT THAN NSPS<12/71> 
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EPA UTILITY FGD SURWEY: FOURTH QUARTER 1979 

SECTION 1 
SUMMARY LIST OF FGD SYSTEMS 

-----------------·---------------------------------------------------------------------------COMPANY NAME/ STA AT-UP 
UNIT NAME UNlT NOo UNIT LOCAT•ON DATE 

---------------------------~- -------- ------------------------------ --------
UTAH POWER & LIGHT 

HUNTER 4 
HUNTINGTON 1 

WISCONSIN POWER & LIGHT 
COLUMBIA 2 

1. OPERATIONAL UNITS 4 0 

2. UNITS U~DfR CONSTRUCTION 5. 

CASTLE DALE UTAH 0185 
PRICE UTAH S/78 

PORTAGE WISCONSIN 1182 

PLANNED - LETTER OF INTENT SIGNED 
PLANNED - REQUESTING/EVALUATING BIDS 
PLANNED - CONSIDERING ONLY FGD SYSTEMS 

REG 
STATUS CLASS 

3 A 
1 B 

3 B 

3. PLANNED - CONTRACT AWARDED 6. 
7. PLANNED - CONSIDERING FGD SYSTEMS; ALSO ALTERNATIVE METHODS 

A. FEDERAL NSPS(6 /79) 
Bo FEDERAL NSPS<12/71> 
Co STANDARO(S) MORE STRINGENT THAN NSPS(6/79> 
D. STANDARO{S) MORE STRINGENT THAM NSPS<12/71> BUT NOT MORE STRINGENT THAN NSPSC6179) 
E. STANDARD($) EQUAL TO OR LESS STRINGENT THAN NSPS(12/71) 

6 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEMS 

------------------------------~--------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

-------------------~-------------------------------~-------------------~-----------------------------~--ALA&AMA ELECTRIC COOP 
TO"'B IGBEE 
2 
NEW 255.0 MW (GROSS) 

179.0 MW ( ESC) 
COAL 
1.15XS BITUMINOUS 

LIME STONE 
PEABODY PROCESS SYSTEMS 
ENERGY CONSUMPTION: 3.1% 
STATUS 1 STARTUP 9/78 

TOMBIGBEE 2 OF ALABAMA ELECTRIC COOP IS A PULVERIZED COAL BOILER LOCATED 
IN LEROY, ALABAMA. THE BOILER GENERATES A MAXIMUM FLUE GAS FLOW OF 953,000 
ACF"' AND BURNS BITUMINOUS COAL WITH AN AVERAGE SULFUR CONTENT OF 1.2% ANO 
AN A~EAAGE HEAT CONTE~T OF 11,500 BTU/LB. THE UNIT S02 EMMISSION LIMITA
TION VALUE IS 1.2 LBIMMBTUo PRIMARY PARTICULATE MATTER CONTROL IS PROVID
ED BY A HOT SIDE ESP. THE S02 REMOVAL EQUIPMENT CONSISTS OF TWO SPRAY 
TOWERS SUPPLIED BY PEABODY PROCESS SYSTEMS WHICH UTILIZE A LIMESTONE REA
GENT. A CHEVRON MIST ELIMINATOR IS INCLUDED FOR EACH TOWER AND THE FLUE 
GAS IS REHEATED WITH BYPASSED GAS BEFORE BEING VENTED TO A 400 FOOT ACID
BRlC~ LINED STACK. THE SYSTEM OPERATES IN AN OPEN WATER LOOP MODE AND 
SPENT ABSORBENT IS DISPOSED OF IN AN ON-SITE LINED PONO. 

---------------------------------------------------------------------------------------------------------ALABA"A ELECTRIC COOP 
TOMBIGBEE 
3 
NEW 255.0 MW (GROSS) 

179.0 MW <ESC) 
COAL 

1.15 XS BITUMINOUS 
LIMESTONE 
PEABODY PROCESS SYSTEMS 
ENERGY CONSUMPTION: 3.1X 
STATUS 1 STARTUP 6/79 

ALLEGltENY 
MITCHELL 
33 
RETROFIT 

COAL 

POWER SYSJEM 

300.0 MW (GROSS) 
300.0 MW HSC) 

Z • 80 % S B ITUMINOUli 
LIME 
CHEMICO 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 8/82 

TOMBIGBEE 3 Of ALABAMA ELECTRIC COOP IS A PULVERIZED COAL BOILER LOCATED 
IN LEROY 4 ALABAMA. THE BOILER GENERATES A MAXIMUM FLUE GAS FLOW OF 953,000 
ACFM AND BURNS BITUMINOUS COAL WITH AN AVERAGE SULFUR CONTENT OF 1.21 ANO 
AN A~EAAGE HEAT CONTENT OF 11,500 BTU/LB. THE UNIT S02 EMISSION LIMITATION 
VALUE JS 1e2 LB/MMBTU. PRIMARY PARTICULATE CONTROL IS PROVIDED BY A HOT 
SIDE ESP• THE S02 REMOVAL EQUIPMENT CONSISTS OF TWO SPRAY TOWERS SUPPLIED 
BY PEABODY PROCESS SYSTEMS WHICH UTILIZE A LIMESTONE REAGENT• A CHEVRON 
MIST ELIMINATOR IS INCLUDED IN EACH TOWER, AND THE FLUE GAS IS REHEATED 
WITH BYPASSED GAS BEFORE BEING VENTED TO A 400 FOOT ACID BRICK LINED 
STACk. THE SYSTEM OPERATES IN AN OPEN WATER LOOP MODE, AND SPENT ABSORBENT 
IS DISPOSED IN AN ON-SITE LINED POND. 

UNIT 33 AT ALLEGHENY POWER SYSTEM-S MITCHELL POWER STATION IN COURTNEY, 
PENNSYLVANIA IS A 2.8% SULFUR COAL FIRED BOILER. A CONTRACT WAS 
AWARDED TO CHEMICO FOR A LIME SCRUBBING PROCESS. S02 REMOVAL 
EFFICIENCY WILL BE 952. START UP IS PLANNED FOR AUGUST OF 1982. 

---------------------------------------------------~-----------------------------------------------------ALLEGHENY POWER SYSTEM 
PLEA SAN TS 
1 
NEii 6Z5.0 MW (GROSS) 

519.0 MW tESC> 
COAL 
3. 70 XS B ITUMINOUi 

LIME 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: ****X 
STATUS 1 STARTUP 3/79 

ALLEGHENY POWER SYSTEM 
PLEASANTS 
2 
NEW 625.0 MW CGROSS) 

519.0 MW C ESC> 
COAL 
4.50 XS BITUMINOUS 

LIME 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: ****X 
STATUS Z STARTUP 9/80 

ALLEGHENY POWER SYSTEM-S PLEASANTS 1 IS A BITUMINOUS COAL C3.7QI St 12,150 
BTU/LB) FIRED BOILER JN BELMONT, WEST VIRGINIA. BABCOCK AND WILCOX SUP
PLIED A LIME FGD SYSTEM DESIGNED TO REMOVE 90X OF THE FLUE GAS S02 FROM 
THIS UNIT• THE EMISSION CONTROL SYSTEM INCLUDES AN ESP UPSTREAM OF FOUR 
SPRAY TOWER ABSORBERS. A FLUE GAS BYPASS SYSTEM PROVIDES REHEAT OF THE 
CLEANED GAS BEFORE IT IS DISCHARGED THROUGH A 1200 FOOT PLACITE LINED 
STACk. THE SYSTEM OPERATES IN AN OPEN WATER LOOP. THE FGD SYSTEM ON THIS 
UNIT H~S BEEN OPERATIONAL SINCE MARCH OF 1979. 

ALLEGHENY POWER SYSTEM-$ PLEASANTS 2 IS A BITUMINOUS COAL C3.7% S, 12,150 
BTU/LB) FIRED BOILER UNDER CONSTRUCTION IN BELMONT, WEST VIRGINIA. BABCOCK 
AND ~ILCOX IS SUPPLYING A LIME FGD SYSTEM DESIGNED TO REMOVE 9CX OF THE 
BOILER FLUE GAS so2. THE EMISSION CONTROL SYSTEM ON THIS UNIT WILL INCLUDE 
AN ESP UPSTREAM Of FOUR SPRAY TOWER ABSORBERS. A FLUE GAS BYPASS SYSTEM 
WILL PROVIDE REHEAT OF THE CLEANED GAS BEFORE IT IS DISCHARGED THROUGH A 
1200 FOOT PLACITE LINED STACK. THE SYSTEM Will OPERATE IN AN OPEN WATER 
LOOP. fGD SYSTEM START UP IS EXPECTED IN SEPTEMBER, 1980. 

-----------------------------------------------~---------------------------------------------------------ARIZONA ELECTRIC POWER COOP 
APACHE 
2 
NEW 195.0 MW (GROSS> 

195.0 MW (ESC> 
COAL 

.55 XS BITUMINOUli 
LIMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 4.1% 
STAT US 1 STARTUP 8178 

APACltE 2 OF ARIZONA ELECTRIC POWER COOP IS LOCATED IN COCHISE, ARIZONA AND 
IS A DRY BOTTOM PULVERIZED COAL FIRED UNIT WITH A FLUE GAS FLOW OF 735,000 
ACfMo BITUMINOUS COAL WITH A HEATING VALUE OF 10,000 BTU/LB, A SULFUR CON
TENT OF 0.71 ANO AN ASH CONTENT OF 151 IS THE FUEL USED FOR THIS UNIT. 
PARTICULATE CONTROL IS EFFECTED BY A HOT SIDE ESP. THE UNIT IS CURRENTLY 
IN OPERATION WITH STARTUP IN AUGUST 1978. TWO PACKED TOWERS EMPLOYING 
LIMESTONE ABSORBENT A"O HAVING A DESIGN S02 REMOVAL OF 85X WERE SUPPLIED 
BY RESEARCH COTTRELL. MIST ELIMINATION IS PROVIDED BY CHEVRON TYPE ELIMI
NATORS. NO REHEAT IS EMPLOYED. A 400 FT COLE BRAND CXL2000 LINED STACK IS 
IN USE. THE SYSTEM OPERATES IN AN OPEN WATER LOOP MODE AND WASTE MATERIAL 
IS DISPOSED OF IN OFF' SITE SLUDGE PONDS. 

---------------------------------------------------------------------------------------------------------
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEMS 

------------------------------~--------------------------------------------------------------------------UNIT lDENTlflCATION ABSTRACT 

-------------------~----------.--------------------------------------------------------------------------~ ARIZONA ELECTRIC POWER COOP APACHE 3 Of ARIZONA ELECTRIC POWER COOP IS A DRY BOTTOM, PULVERIZED COAL 
APACHE FIRED UNIT IN COCHISE, ARIZONA. LOW <0.7%) SULFUR BITUMINOUS COAL WITH AN 
3 AVERAGE HEATING VALUE OF 10,000 BTUIL.B PRODUCES A MAXIMUM FLUE GAS FLOW OF 
NEW 195.0 MW lGROSS> 735,GOO ACFMo THE FLUE GAS PASSES THROUGH A HOT SIDE ESP TO TWO RESEARCH 

195.0 MW <ESC) COTTRELL PACKED TOWERS, WHERE LIMESTONE IS USED TO REMOVE 85% (DESIGN) OF 
COAL 

.55 XS BITUMINOUS 
LJMEST0111E 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 
STATUS 1 STARTUP 

4.1% 
6/79 

THE so2. THE GAS EXITS A HORIZONTAL (HEVRON MJST ELIMINATOR INTO ITS OWN 
CElLCOTE LINED FLUE IN THE 400 FOOT STACK IT SHARES WITH UNIT 2. THE FGD

9 
WHICH HAS BEEN OPERATIONAL SINCE JUNE OF 1979, USES NO REHEAT. THE SYSTE" 
OPERATES IN AN OPEN WATER LOOP AND SLUDGE IS DISPOSED OF IN TWO OFF SITE 
LllllED PONDS MifH 20 y·fARS EXPECTED UFESPAlll. TWO ADDITIONAL PONDS ARE 
PLANhED, WHICH WOULD IDD ANOTHER 20 YEAAS 1 CAPACITY. 

---------------------------------------------------------------------------------------------------------ARIZONA PUBLIC SERVICE 
CHOL LA 
1 
RETROFIT 119.0 MW IGROSS) 

119.0 MW (ESt> 
COAL 

.SO %S BITU .. INOUS 
Lll!ESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 3.4% 
STATUS 1 STARTUP 10173 

ARlZO~A PUBLIC SERVICE'S CHOLLA 1 IS LOCATED IN JOSEPH CITY, ARIZONA AND 
JS A TANGENTIALLY FIREDt WET BOTTOM PULVERIZED COAL UNIT. IT IS FUELED By 
BITUl!INOUS COAL THAT HAS A SULFUR CONTENT OF 0.5% AND A HEATING VALUE OF 
10,150 BTU/LB. PARTICULATE MATTER JS CONTROLLED BY TWO FLOODED DISC SCRUB
BERS. THE FGD SYSTEM BEGAN IN OCTOBER, 1973 AND lS NOW OPERATIONAL. S02 lS 
CONT~OLLED BY ONE TOWER WITH MUNTERS PACKING EMPLOYING A LIMESTONE 
ABSORBENT. THE UNIT tAS SUPPLIED BY RESEARCH COTTRECL AND HAS A DESIGN 
REMO~AL OF 92%. CHEVRON MIST ELIMINATORS ARE LOCATED PRIOR TO AN IN-LINE 
STEA" REHEAT SYSTEM. THE TREATED FLU£ GAS IS VENTED TO A 256 FT ACID BRltk 
LINED STACK. THE FGD SYSTEM OPERATES IN AN OPEN YATER LOOP MODE AND THE 
UNTREATED WASTE IS DISPOSED Of IN AN ON-SITE UNLINED PONDo 

-------------------·-------------------------------------------------------------------------------------ARil ONA PUBLIC SERVICE CHOLLA 2 OF ARIZONA PUBLIC SERVI CE JS LOCATED JN JOSEPH CITY, ARIZONA. THE 
CHOLLA BOILER BURNS PULVERIZ ID BITUMINOUS COAL <0.5% S, 10.150 BTUl.LB>. MECHANl-
2 CAL tOLLECTORS PROVIDl PRIMARY PARTICULATE CONTROL. FOUR PARALLEL 
NEW 350.0 MW (GROSS> FLOODED DISC AND PACKED TOWER S02 ABSORBER TRAINS (THREE ARE REQUIRED FOR 

350.0 MW <ESC) FULL LOAD) REMOVE THE FLUE GAS so2. THE DESIGN S02 REMOVAL FOR THE 
COAL 

• 50 ZS BlTUMINOU6 
LIME STONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: ****% 
STATUS 1 STARTUP 4178 

SYSTEI!, WHICH BEGAN OPERATIONS IN APRIL, 1978, JS 75%0 THE CLEAlllED GAS 
PASSES THROUGH AN JN-LINE STEAM REHEATER INTO AN ACID BRICK LINED STACK • 
THE OPElll WATER LOOP SYSTEM DEPOSITS ITS SLUDGE INTO A FLY ASH POND. 

------------------------------~--------------------------------------------------------------------------ARIZ ONA PUBLIC SERVICE CHOLLA 4 OF ARIZONA PUBLIC SERVICE IS PRESENTLY UNDER CONSTRUCTION JN 
CHOLLA JOSEPH CITY, ARIZONA. START UP JS SCHEDULED FOR JUNE, 1980. THE PULVEAilEt 
4 COAL CQ.5% St 10,150 BTU/LB> FIRED BOILER WILL EXHAUST FLUE GAS THROUGH Atw 
NEW 350.0 MW (GROSS) ESP TO A PACKED TOWER WHICH WILL TREAT 36% OF THE GAS WITH LIMESTONE. 

126.0 MW USC) 
COAL 

.so %S 
LIMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: ****Z 
STATUS 2 STARTUP 6180 

-----------------------------.a.------------------------------------------------------------------------~~ ARIZONA PUBLIC SERVICE ARIZONA PUBLIC SERVICE IS UPGRADING THE OPERATIONAL PARTICULATE SCRUBBER$ 
JOUR CORNERS AT FOUR CORNERS 1, 21 AND 3 IN FAR"lNGTON, NEW MEXICO TO HANDLE ADDITIO-A~ 
1 S02 REMOVAL. CURRENTLY, THE FRONT FIRED, DAY BOTTOM, PULVERIZED COAL <sua-
RETAOFJT 175.0 MW (GROSS) BITUMINOUS, 0.75% S, 8650 BTU/LB) UNITS 1 AND 2 SUPPLY 814,000 ACFM EACH 

175.0 MW (ESC) INTO 2 CHEMICO VENTURI SCRUBBERS PER UNIT FOR PRIMARY PARTICULATE CONTROL 
AND APPROXIMATELY 30% S02 REMOVAL USING ALKALINE FLY ASH. THE DESIGN SOl 
RE"OVAL EFFICIENCY AFTER THE CONVERSION TO Ll"E AND ALKALINE FLY ASH 
SCRUBBING IS 67.5%. START UP IS EXPECTED SOMETIME IN 1979. 

COAL 
.75 IS SUB~ITUMllOUS 

LJMEIALkALINE FLYASN 
CHEIUCO 
ENERGY CONSUMPTION: •••*I 
STATUS 2 STARTUP 11179 
----------------------------------------------------=---------------------------------------------------~ ARIZONA PUBLIC SERVICE ARIZONA PUBLIC SERVICE IS UPGRADING THE OPERATIONAL PARTICULATE SCRUBBERS-
FOUR CORNEAS AT FOUR CORNERS 1,2, IND 3 IN FARMINGTON, NEW MEXICO TO HANDLE ADDITIONAL 
2 S02 REMOVAL. CURRENTLl, THE FRONT FIRED, DR~ BOTTOM, PULVERIZED COAL <sua-
RETIOfJT 175.0 MW (GROSS> BITUMINOUS, 0.751 S, 8650 BTU/LB) UNITS 1 AND 2 SUPPLY 814,000 ACFM EACH 

175.0 MW CESC> INTO 2 CHEMICO VENTURI SCRUBBERS PEA UNIT FOR PRIMARY PARTICULATE CONTROL 
COAL 

0 75 IS SUB~lTUMINOUS 
LJMEIALKALJNE FLYASN 
CHEMICO 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 11179 

AND APPROXIMATELY 301 S02 REMOVAL USING ALKALINE FLY ASH. THE DESIGN SOZ 
REMOVAL EFFICIENCY AFTER THE CONVERSION TO LI"E AND ALKALINE FLY ASH 
SCRUBBING IS 67.51. START UP IS EXPECTED SOMETIME JN 1979. 

-------------------~---------------------------------------------------------~---------------------------
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SHTlON 2 
STATUS Of FGD SYSTEMS 

---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------ARIZONA PUBLIC SERVI CE 
FOUR CORNEAS 
3 
AHAOFIT 229.0 MW (GROSS> 

229.0 MW l ESC) 
COAL 

• 75 lS SUB&ITUMINOUS 
LIME/ALKALINE FLYASM 
CHEMICO 
ENERGY CON~UMPTION: ••••% 
STATUS 2 STARTUP 11179 

ARIZ~NA PUBLIC SERVICE IS UPGRADING THE OPERATIONAL PARTICULATE SCRUBBERS 
AT FOUR CORNERS 1,2, AND 3 IN FARMINGTON 1 NEW MEXICO TO HANDLE ADDITIONAL 
soz REMOVAL. CURRENTLY, THE FRONT FIRED, DAY BOTTOM, PULVERIZED COAL CSUB
BITUMINOUS, 0.75X S, 8650 BTUILB) UNIT 3 SUPPLIES 1,030,000 ACFM INTO 2 
CHEMlCO VENTURI SCRUBBERS FOR PRIMARY PARTICULATE CONTROL AND APPROXIMATE
LY 3C% S02 REMOVAL USING ALKALINE FLY ASH· THE DESIGN so2 REMOVAL EFFICI
ENCY AfTER TKE CONVERSION TO LIME AND ALKALINE FLT ASH SCRUBBING IS 67.51 • 
STARTUP IS EXPECTED SOMETIME IN 1979. 

-------------------~----------~---------------------j·----------------------------------------------------ARIZONA PUBLIC SERVI CE 
FOUR CORNERS 
4 
A ETA Of IT 755.0 MW l GROSS) 

7 5 5 • 0 MW C ES C) 
COAL 

• 7 5 % s 
LIME 
UNITED ENGINEERS 
ENERGY CONSUMPTION: ••••% 
STATUS 3 STARTUP 0/82 

ARIZONA PUBLIC SERVICE AWARDED A CONTRACT TO UNITED ENGINEERS FOR A LIME 
FGD SYSTEM TO BE RETROFITTED ONTO UNITS 4 AND 5 AT ITS FOUR CORNEAS STA
TION IN FARMINGTON, NEW MEXICO. BASEl ON THE PROTOTYPE HORIZONTAL SCRUB
BING PROGRAM CONDUCTED BY THE UTILITY, A HORIZONTAL SYSTEM WAS CHOSEN TO 
CONTROL THE EMISSIONS FROM THESE COAL (0.75% S, 8650 BTU/LB) FIRED UNITS. 
THE PARTICULATE EMISSIONS ARE HANDLED BT AN ESPo START UP lS EXPECTED IN 
1982 • 

-----------------------------------------------~---~-----------------------------------------------------ARIZONA PUBLIC SERVICE 
FOUR CORNERS 
5 
RETROFIT 755.0 MW (GROSS) 

755.0l'IW(ESC) 
COAL 

• 75 %S 
LIME 
UNITED ENGINEERS 
ENERGY CONSUMPTION: ••••% 
STATUS 3 STARTUP 0/82 

ASSOCIATED ELECTRIC COOP 
THOMAS HILL 
3 
NEW 730.0 MW (GROSS) 

670.0 MW C ESc> 
COAL 
4.80 ZS 

LIMESTONE 
PULLMAN KELLOGG 
ENERGY CONSUMPTION: ****X 
STATUS 2 STARTUP 1182 

BASIN ELECTRIC POWER COOP 
ANTELOPE VALLEY 
1 
NEW 440.0 MW (GROSS> 

440.0 MW ( ESC) 
COAL 

.68 lS LIGNITE 
LIME/SPRAY DRYING 
JOT MFG/NIRO ATOMIZER 
ENERGY CONSUMPTION: ****Z 
STATUS 2 STARTUP 11181 

ARIZONA PUBLIC SERVICE AWARDED A CONTRACT TO UNITED ENGINEERS FOR A LIME 
FGD SYSTEM TO BE RETROFITTED ONTO UNITS 4 AND 5 AT ITS FOUR CORNERS STA
TION IN FARMINGTON, NEW MEXICO. BASED ON THE PROTOTYPE HORIZONTAL SCRU&
BJNG PROGRAM CONDUCTED BY THE UTILITY, A HORIZONTAL SYSTEM WAS CHOSEN TO 
CONTROL THE EMISSIONS FROM THESE COAL C0.7SX S, 8650 BTU/LB> FIRED UNITS. 
THE PARTICULATE EMISSIONS ARE HANDLED BY AN ESP• START UP IS EXPECTED IN 
1982 • 

THOMAS HILL 3 Of ASSOCIATED ELECTRIC COOP IS A PULVERIZED COAL (4.8% St 
9,70t BTUJLB) FIRED UNIT LOCATED IN MOBERLY, MlSSOUAlo TWO COLD SIDE ESP-s 
WILL PRECEDE THE FOUR 91.5% EFFICIENT PULLMAN KELLOGG HORIZONTAL WEIR FGD 
MODULES USING MAGNESIUM-PROMOTED LIMESTONE AS THE ABSORBENT. THE CLEANED 
GAS ~ILL PASS THROUGH A VERTICAL CHEVRON MIST ELIMINATOR TO A 620 FOOT 
BRICK LINED STACK. REHEAT WILL BE ACCOMPLISHED BY BYPASS. ORY FIXATED 
SLUDbE WILL SE TRUCKED TO AN ACTIVE STRIP MINE. THE SYSTEM WILL USE A 
CLOSED WATER LOOP. THE FGD SYSTEM IS UNDER CONSTRUCTION AND START UP 15 
EXPECTED JN ~ANUARY, 1982. 

UNIT 1 Of BASIN ELECTRIC POWER cooP-s ANTELOPE VALLEY PLANT IS PRESENTLY 
UNDER CONSTRUCTION IN BEULAH 1 NORTH DAKOTA. THIS UNIT Will BURN PULVERIZED 
COAL (Q.68% s. 6600 BTU/LB LIGNITE> AND SUPPLY 2,055,000 ACFM TO A DAY 
LIME FGD SYSTEM SUPPLIED BY WESTERN PRECIPITATION. THE 62% EFFICIENT 
SYSTEl'I WILL CONSIST OF 5 NIRO ATOMIZER SPRAT DRYERS AND TWO BAGHOUSES. 
THE CLEANED GAS, ALONG WITH A 41 BYPASS REHEAT, WILL EXIT A 60C FOOT 
PVC LINED STACK. THE SYSTEM WILL USE A CLOSED WATER LOOP AND THE DAY 
POWDER WILL BE USED FOR LANDFILL IN A COAL MINE. START UP IS EXPECTED 
IN NOVEMBER, 1981. 

----------------------------------------------------~----------------------------------------------------BASIN ELECTRIC POWER COOP 
ANTELOPE VHLEY 
2 
NEW 440.0 l'IW C GROSS) 

440.0 11111 Hi.c> 
COAL 

.68 XS LIGNITE 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****% 
STATUS 5 STARTUP 11183 

ANTELOPE VALLEY 2 OF BASIN ELECTRIC POWER COOP WILL BE LOCATED IN BEULAH, 
NORT~ DAKOTA. THE UTILITY IS PRESENTLY CONSIDERING VARIOUS FGD PROCESSES 
FOR THIS LIGNITE (0.681 S, 6600 BTU/LB) FIRED UNIT. THE UNIT Will BE 
REQUIRED TO COMPLY WITH STATE EMISSIONS STANDARDS VIA BEST AVAILABLE 
CONTROL TECHNOLOGTo START UP IS SCHEDULED FOR NOVEMBER• 1983. 

-----------------------------------------------~---------------------------------------------------------
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEMS 

-------------------~---------------------------~-----------------------------------------------------UNIT IDENTIFICATION ABSTRACT ----

------------------------------~--------------------------------------------------------BASIN ELECTRIC POWEi COOP BASIN ELECTRIC POWER COOP 1 S LARAMIE RIVER 1 IS PRESENTLY-~;;;;-;~;;;;~;:--
LARAMIE RIVER TION I~ WHEATLAND, WYOMING. THE PULVERIZED COAL (0.81% S, 8139 BTU/LB) 
1 FIRED BOILER WILL FEED 2,3Q0,000 ACfM Of FLUE GAS THROUGH A COLD SIDE 
NEW 600.0 l'IW <GROSS) ESP TO FIVE RESEARCH IOTTRELL LIMESTONE PACKED TOWER l'IODULES, WHICH WllL 

COAL 
600.0 MW JESC> REMOVE 90% Of THE so2. THE CLEANED GAS WILL EXIT FROM A VERTICAL CHEVRON 

DEMISTER INTO A 630 FOOT ACID BRICK LINED STACK. NO REHEAT WILL BE USED. 
THE fLYASH FIXATED SLLDGE WILL BE DEWATERED TO 83% SOLIDS BEFORE BEING .8 0 %S 

LIMESTONE 
RESEARCH COTTRELL 

LANDFILLED, ANO THE srSTEM WILL EMPLOY A CLOSED WATER LOOP. START UP lS 
SCHEDULED FOR APRIL, 1980• 

ENERGY CONSUMPTION: *** •% 
STATUS 2 STARTUP 4180 

-------------------·----------~--------------------------------------------------------------------------BASl N ELECTRl< POWER COOP BASIN ELECTRIC POWER COOP 1 S LARAMIE RIVER 2 IS PRESENTLY UNDER CONSTRuc-
lAAAMIE RIVER TION IN WHEATLAND, WYO"INGo THE PULVERIZED COAL (0.81% S, 8139 BTU/LB) 
2 FIRED BOILER WILL FEED 2,300,000 ACfM Of FLUE GAS lHROUGH A OLD SIDE 
NEW 600.0 MW (GROSS) ESP TO FIVE RESEARCH COTTRELL LIMESTONE PACKED TOWER "ODULES, WHICH WILL 

600.C MW lESC) REMOVE 90% OF THE S02• THE CLEAN£D GAS WILL EXIT FROM A VERTICAL CHEVRON 
DEMISTER INTO A 600 FOOT ACID BRICK LINED STACKo NO REHEAT WILL BE USED. 
THE fLYASH FIXATED SLlDGE WILL BE DEWATEAED TO 83% SOLIDS BEFORE BEING 

COAL 
.a o ~s 

llMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: ****l 
STATUS 2 STARTUP 10180 

LANOflLLEOt AND THE SISTEM WILL EMPLOY A CLOSED WATER LOOP. START UP lS 
SCHEDULED FOR OCTOBER, 1980. 

-----------------------------------------------~---------------------------------------------------------BASl N ELECTRIC POWEi COOP LARAMIE RIVER 3 OF BASIN ELECTRIC POWER COOP JS TO BE CONSTRUCTED IN 
LARAMIE RIVER WHEAlLAND, WYOMING, A~D WILL UTILIZE FOUR DAY LIME INJECTION MODULES, 
3 EACH FOLLOWED BY AN ESPo THE BOILER WILL FIRE PULVERIZED COAL (0.54% Se 
NEW 600.0 MW (GROSS) 8100 BTU/LB> AND WILL SUPPLY 2,800,000 ACFl'I Of FLUE GAS TO THE FGD 

600.0 MW (ESC) SYSTE"• WHICH WILL RE!OVE 85% Of THE S02 BEFORE THE GAS EXITS THROUGH 
A 60L FOOT ACID BRICK LINED STACK. A 3% BYPASS WILL BE USED FOR REHEAT. COAL 

.H ZS 
LIME/SPRAY DRYING 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: ****X 

THE SYSTEM WILL OPERATE lN A CLOSED WATER LOOP, AND WILL LANDFILL THE 
DRY p~wDER WASTE. CONSTRUCTION IS SLATED TO BEGIN IN JANUARY, 1980e 
AND START UP IS SCHEDULED FOR JULYe 1981. 

STATUS 3 STARTUP 7181 
-----·---·---------·----------~.----------------.. ---- ·--------------------------------------------------.. , 
BIG RIVERS ELECTRIC BIG RIVERS ELECTRIC HAS PLANS FOR TWO NEW UNITS, D.B. WILSON , AND 2. 
Do a. WILSON THE PULVERIZED COAL FIRED BOILERS Will HAVE A MW RATING Of 440 EACHo 
1 THE UNITS WILL UTILIZE EITHER A LIME, LIMESTONE OR DUAL ALKALI FGD SYSTE" 
NEW 440.0 MW (GROSS> START UP Of UNIT 1 IS EXPECTED JN 1984. • 

440.0 MW C ESC > 
COAL 
***** ZS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0184 

-------------------------~------------------------------------------------;;;-;;;;;;-;~;;;;;;--- BIG RIVERS ELECTRIC HIS PLANS FOR TWO NEW UNJTSe D•B• WILSON 1 AN;-;:-----
Do e. WILSON THE PULVERIZED COAL FIRED BOILERS Will HAVE A "W RATING OF 440 EACH• 
2 THE UNITS WILL UTILIZE EITHER A LIME, LIMESTONE OR DUAL ALKALI FGD SYSTE" 
NEW 440.0 MW (GROSS> START UP Of UNIT 2 IS EXPECTED IN 1985 • • 

440.0 MW l ESC) 
COAL 
***** XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTlON: ****1 
STATUS 6 STARTUP 0185 

;;;-;;;;;~-;~;~;;;~------------~;;;-~-~;-;;;-;;;;;;-;~;;;;;;:;-;;;;;-;;;;;~;-;;-~~;;;;;-;;---------------
&REEN SEBREE,KENTUCKY. THE DAY BOTTOM PULVERIZED COAL (3o75X S, 9750 BTU/LB) 
1 FIRED BOILER SUPPLIES 1,000 1 000 ACFM TO A COLD SIDE ESP FOLLOWED BY 
NEW z4z.o MW (GROSS) TWO AMERICAN AIR FILTIR LIME SPRAY TOWERS WHICH WILL AE"OVE 90% OF THE 

24Z.O MW CESC) so2. THE CLEANED GAS PASSES THROUGH A CHEVRON MIST ELIMINATOR AND 
COAL 
3.75 XS BITUMINOUS 

LI"E 
AMERICAN AIR flLTER 
ENERGY CONSUMPTION: ****X 
STATUS 1 STARTUP 12179 

EXITS A SAUERISEN 72 LINED STACK AFTER IT IS HEATED BY STEAM COIL 
REHEATEA. THE SLUDGE FROM THE CLOSED WATER LOOP SYSTEM IS POZ-O•TEC 
STABILIZED. OPERATION& COMMENCED IN DECEMBER 1979. 

-------------------r----------~----------------~-----------------------·--------------------------------~ 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEMS 

-------------------~----------~--------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

------------------------------~--------------------------------------------------------------------------BIG RIVERS EUCTRIC 
GREEN 
2 
NEW 242.0 MW I( GROSS) 

242.0 MW ( ESc> 
COAL 

3.75 XS BITUMINOUS 
Lll'IE 
AMERICAN AIR FILTER 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 11180 

UNIT 2 OF BIG RIVERS ELECTRIC'S GREEN STATION IS BEING CONSTRUCTED IN 
SEBREE, KENTUCKY. THE ORY BOTTOM PULVERIZED COAL (3.751 St 9750 BTUILB) 
FIRED BOILER WILL SUPPLY 1 1 000 1 000 ACFl'I TO A COLD SIDE ESP FOLLOWED BY 
TWO AMERICAN AIR FILTER LIME SPRAY TOWERS WHICH Will REMOVE 90% Of THE 
so2. THE CLEANED GAS ~Ill PASS THROUGH A CHEVRON MIST ELIMINATOR AND 
WILL EXIT A SAUERISEN 72 LINED STACK AFTER IT IS HEATED BY STEAM COIL 
REHEATER. THE SLUDGE FROM THE CLOSED WATER LOOP SYSTEM WILL BE POZ-0-TEC 
STABILIZED· START UP JS SCHEDULED FOR JUNE, 19800 

-------------------~---------------------------~---------------------------------------------------------CENTRAL ILLINOIS LIGHT 
DUCK CREEK 
1 
NEW 416.0 MW (GROSS) 

378.0 l'IW llESC) 
COAL 
3.30 XS BITUMINOUS 

LIMESTONE 
RILEY STOKERIENVIROlll EER llllG 
ENERGY CONSUMPTION: 2.9% 
STATUS 1 STARTUP 9176 

DUCK CREEK 1 Of CENTRAL ILLINOIS LIGHT JS LOCATED IN CANTOlllt ILLINOIS. THE 
BALA~CED DRAFT, FRONT FIRED, DRY BOTTOM UNIT BURNS PULVERIZED BITUMllllOUS 
COAL <3.3~ S, 10,500 BTU/LB) AlllD SUPPLIES 2 1 415 1 000 ACFM Of FLUE GAS TO 
TWO C~LD SIDE ESP'S FOLLOWED BY FOUR RILEY STOKER/ENVJRONEERJlllG ROD DECK 
SPRAY TOWER MODULES. THE fGD SYSTEM HAS BEEN OPERATIONAL CONE MODULE) 
SINCE JULY, 1976, AND IS DESIGNED TO REMOVE 852 OF THE so2. HORIZONTAL 
CHEVRON MIST ELIMINATORS FOLLOW THE ABSORBERS, AND THE CLEANED GAS EXITS 
TO A 500 FOOT CEILCOTE LINED STACK WLTHOUT REHEAT. THE SYSTEM OPERATES JN 
A CLOSED WATER LOOP1 AND THE SLUDGE IS DISPOSED Of 1111 AN ON SITE CLAY 
LINED PONDo 

-----------------------------------------------~---------------------------------------------------------CENTRAL ILLllllOIS LI EHT 
DUCk CREEK 
2 
NEW 416.0 MW (GROSS> 

416.0 MW (ESC) 
COAL 
3. 30 XS BITUMINOUS 

lll'IE STONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: Z.9% 
STATUS 5 STARTUP 1186 

CENTRAL lLLlNOlS LIGHT IS CURRENTLY EVALUATING BIDS 0111 A LIMESTOlllE OR DUAL 
ALKALI FGD SYSTEM FOR UNIT 2 Of ITS DUCK CREEK STATION. THE BITUMINOUS 
COAL FIRED BOILER WILL FEED ITS FLUE GAS THROUGH A COLD SIDE ESP. THE 
SYSTE'I WILL OPERATE I I A CLOSED WATER LOOP AND IS SCHEDULED TO BEGllil 
OPERATIONS 1111 JANUARY, 1984. 

---------------------------------------------------------------------------------------------------------CENTRAL ILLllllOIS PUBLIC SERll 
NEWTON 
1 
NEW 617.0 l'IW C GROSS) 

617 oO MW t(ESC) 
COAL 

4o00 XS BITUMINOUS 
DUAL ALK All 
BUEL LIEN V IR OTEC H 
ENERGY CONSUMPTION: ****I 
STATUS 1 STARTUP 9179 

NEWTO~ 1 Of CENTRAL ILLINOIS PUBLIC SERVICE IS A TANGENTIALLY FIRED, DRY 
BOTTOM, PULVERIZED BITUMINOUS COAL (42 S, 10,900 BTU/LB) FIRED UNIT 
LOCATED IN NEWTON, ILLINOIS. A COLD SIDE ESP RECIEVES 2,163,48t ACfM 
OF FLUE GAS AND FEEDS IT TO FOUR BUELL ElllVIROTECH POLYSPHEAE PACKED 
TRAY TOWERS FOLLOWED BY TWO VERTICAL MIST ELIMINATORS PER MODULE. THE 
CLEAhED GAS IS BOOSTED 25 DEG f BY A COMBINATION Of TWO DIFFERENT TYPES 
Of lh-LilllE REHEATERS PLUS BYPASS REHEAT, AND THEN EXITS A 530 FOOT 
PRECRETE LINED STACK. THE WATER LOOP IS CLOSED, AND THE SLUDGE IS 
POz-O-TEC TREATED. 

---------------------------------------------------------------------------------------------------------CENTRAL MAINE POWER 
SEARS ISLANO 
1 
NEW 600.C MW (GROSS> 

6CO.O MW (ESC> 
COAL 
***** lS 
Lll'IEILJMESTONi: 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 11187 

SEARS ISLAND 1 IS A PLANNED UNIT TO BE BUILT 0111 PElllOBSCOT BAY BY CENTRAL 
MAINE POWER. BECAUSE Of THE OISCOVERY OF A GEOLOGICAL FAULT ON SEARS 
ISLAND, PLANS FOR A 1150 MW lllUCLEAR POWER PLANT HAVE BEEN REPLACED WITH 
PLANS FOR A 600 MW COIL FIRED PLANT. LIME AND LIMESTONE SCRUBBING ARE 
THE PRIMARY METHODS BEING COlllSIDERED FOR COMPLIAlllCE WITH THE NSPS. IT 
Will BE TWO YEARS BEFORE ALL PERMITS REQUIRED HAllE BEEN RECIEVEDo START 
UP IS SCHEDULED fOR NOVEMBER, 1987. 

-----------------------------------------------~---------------------------------------------------------CJNClNlllATl GAS & ELICTRlC 
EAST BEND 
2 
NEW 650.0 MW (GROSS) 

650.0 MW ( ESC) 
COAL 
5.00 lS 

LIME 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: 2.9% 
STATUS 2 STARTUP 9180 

EAST BEND 2 OF CINCJNMATI GAS AlllD ELECTRIC IS A PULVERIZED COAL C51 S) 
FIRED BOILER UNDER CONSTRUCTION lN RABBITHASH, KENTUCKY. THE EMISSION 
CONTROL SYSTEM CONSISTS OF A HOT SIDE ESP FOLLOWED BY THREE BABCOCK AlllD 
WILCOX LIME fGD MODULES. THE 87% CLEANED GAS WILL PASS THROUGH A CHEVRON 
MIST ELIMINATOR BEFORE BEING WARMED BY AN INDIRECT HOT AIR REHEATER AND 
EXITilllG THROUGH A BRICK LINED 650 FOOT STACK. THE SLUDGE FROM THIS CLOSED 
WATER LOOP SYSTEM WILL BE POZ-O•TEC STABILIZED BEFORE DISPOSAL IN AN ON 
SITE LANDFILL. START lP IS EXPECTED 1111 OCTOBER, 1981. 

------------------------------~----------------·---~-----------------------------------------------------
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEl'IS 

---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------COLORADO UTE ELECTRIC ASSN. 
CRAIG 
1 
NElil 447.0 MW (GROSS) 

447.0 l'IW ( ESC > 
COAL 

e45 XS SUBBITUl'IINOUS 
ll"ESTONE 
PEASODY PROCESS STSTEl'IS 
ENERGY CONSUMPTION: 5.4l 
STATUS 2 STARTUP 4180 

THE C~LORADO UTE ELEC1RIC ASSN IS PRESENTLY CONSTRUCTING TWO IDENTICAL 
UNITS IN CRAIG, COLORADO, CRAIG 1 AND 2. BOTH UNITS WILL FIRE PULWERUED 
SUBBITUl'IINOUS COAL C0.45% S, 10,000 BTU/LB>. EACH UNIT#S HOT SIDE ESP AND 
FOUR "AGNESIUM PROMOTED LIMESTONE SPRAT TOWERS Will RE"OVE 8St OF THE so2. 
THE SCRUBBER EXHAUST WILL BE WARMED BY AN IN-LINE STEA" COIL REHEATER AND 
WILL PASS THROUGH A 600 FOOT TALL ACID BRICK LINED STACK. THE SYSTEM WILL 
OPERATE IN A CLOSED WATER LOOP, AND THE STABILIZED SLUDGE WILL BE DISPOSED 
Of I~ AN Off SITE MINEFILL• UNIT 1 START UP IS EXPECTED IN APRIL, 1980. 

---------------------------------------------------------------------------------------------------------COLORADO UTE ELECTRIC ASSN. 
CRAI6 
2 
NEW 447.0 MW lGROSS) 

447.0 MW ( ESC> 
COAL 

.45 IS SUBBITUMINOUS 
LIMESTONE 
PEABODY PROCESS SYSTEMS 
ENERGY CONSUMPTION: 5o4l 
STATUS 1 STARTUP 8/79 

THE CRAIG 2 UNIT OF THE COLORADO UTE ELECTRIC ASSN IS LOCATED 
IN CRAIG, COLO~ADO. THE CRAIG 2 UNIT FIRES PULVERIZED 
SUBBITUMINOUS COAL <0.45% S, 10,000 BTU/LB>. THE UNJT-s HOT SIDE ESP AND 
FOUR ~AGNESIUM PROMOTED Lil'IESTONE SPRAY TOWERS WILL RE"OVE 85% OF THE so2. 
THE SCRUeeER EXHAUST IS WARMED BY AN IN-LINE STEAM COIL REHEATER AND 
PASSES THROU6H A 600 FOOT TALL ACID BRICK LINED STACK. THE SYSTEM 
OPERATES IN A CLOSED WATER LOOP, AND THE STABILIZED SLUDGE IS DISPOSED 
OF IN AN OFF SITE MlNEfILLe START UP OF UNIT 2 W•S IN AUGUST, 1979. 

-------------------~----------~--------------------------------------------------------------------------COLORADO UTE ELECTRIC ASSN. COLORADO UTE ELECTRIC ASSN. HAS PLANS FOR A NEW UNIT, CRAIG 3, TO BE 
CRAIG LOCATED IN CRAIG, COLOAAOO ALONG WITH UNITS 1 AND 2. THE UNIT WILL FIRE 
3 PULVERIZED SUBBITUMINOUS COAL <0.451 S, 10 1 000 BTU/LBJ. THE SYSTE" Will 
NEW 447.0 MW (GROSS> UTlllZE A DR1 SCRUBBER WITH LIMESTONE INJECTION fOR EMISSION CONTROL. 

447.0 MW <ESC) THE UNIT IS SCHEDULED TO COMMENCE OPERATIONS IN 1982. 
COAL 

.45 IS 
L1ME/SPRA1 DRYING 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****l 
STATUS 6 STARTUP 0182 

---------·-------------------------------------~---------------------------------------------------------COLUMBUS & SOUTHERN OHIO ELEC. 
CONESVILLE 
5 
NEW 411.0 MW (GROSS) 

411.0 MW l ESC> 
COAL 
4.67 IS BITUMINOUS 

LIME 
AIR CORRECTION DIVISION, UOP 
ENERGY CONSUMPTION: 3.9% 
STATUS 1 STARTUP 1177 

CONESVILLE 5 OF COLUMBUS AND SOUTHERN OHIO ELECTRIC IS A DRY BOTTOM, 
PULVERIZED BITUMINOUS COAL <4.67% S, 10,850 BTU/LB) FIRED UNIT LOCATED 
IN CONESVILLE, OHIO. A COLD SIDE ESP AECIEVES 1r393,893 ACFM Of FLUE 
GAS AND PASSES IT TO TWO THIOSORBIC LIME TCA MODULES SUPPLIED BY UOP. 
THE S02 REMOVAL EFFia ENCY OF THE TWO MODULES, WHICH BEGAN INITIAL 
OPERATION IN JANUARY, 1977 1 IS 89.5% (DESIGN>. EACH MODULE HAS ONE 
BULK ENTRAINMENT SEPARATOR AND TWO CNEVRON MIST ELIMINATORS. THE 
CLEANED GAS EXITS THROUGH AN 800 FOOT TALL ACID BRICK LINED STACK. 
THE POZ-0-TEC STABILIZED SLUDGE IS PUMPED INTO AN ON SITE DIK~D LAND
FILL. THE SYSTEM OPERATES IN AN OPEN WATER LOOP• 

-----------------------------~--------------------------------------------------------------------------COLUMBUS & SOUTHERN OHIO ELEC. 
CONE SVJLLE 
6 
NEW 411.0 MW (GROSS> 

411.0 MW CESC> 
COAL 
4.67 XS BITUMINOUS 

L l"E 
AIR CORRECTION DIVISION, UOP 
ENfAGY CONSUMPTION: 3.9% 
STATUS 1 STARTUP 6178 

CONESVILLE 6 Of COLUMBUS AND SOUTHERN OHIO ELECTRIC IS A DAY BOTTOM, 
PULVERIZED BITUMINOUS COAL (4.671 St 10 1 850 STU/LB) FIRED UNIT LOCATED 
IN CONESVILLE, OHlOo A COLD SIDE ESP RECIEVES 1,393,893 ACF" OF FLUE 
GAS AND PASSES lT TO TWO THlOSORBIC LIME TCA MODULES SUPPLIED BT UOP. 
THE S02 REMOVAL EFFICIENCY OF THE TWO MODULES, WHICH BEGAN INITIAL 
OPERATION IN JUNE, 1978, IS 89.51 (DESIGN). EACH "ODULE HAS ONE 
BULK ENTRAINMENT SEPARATOR AND TWO CHEVRON MIST ELI"INATORS• THE 
CLEANED GAS EXITS THROUGH AN 800 FOOT TALL ACID BRICK LINED STACK. 
THE POZ-0-TEC STABILIIED SLUDGE IS PU"PED INTO AN ON SITE DIKED LAND
FILL• THE SYSTEM OPERATES IN AN OPEN WATER LOOP. 

-----------------------------~--------------------------------------------------------------------------COLUMBUS 
POSTON 
5 
NEW 

COAL 
2. 50 XS 

& SOUTHERN OHIO ELEC. 

375.0 "W (GROSS> 
375 .0 MW ( ESC) 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****I 
STATUS 6 STARTUP 0183 

COLUMBUS AND SOUTHERN OHIO ELECTRIC HAS PLANS FOR TWO NEW UNITS, POSTON 5 
AND 6, TO BE LOCATED IN ATHENS, OHIO. THE COAL <z.st s. 11,000 BTU/LB) 
FIRED UNITS WILL UTILIZE EITHER A LIME, LIMESTONE, OR DUAL ALKALI fGD 
SYSTEM. START UP OF UNIT 5 IS EXPECTED IN 1983. 

______________________________________________ _. ________________________________________________________ _ 
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SECTION 2 
STATUS OF FGD SYSTEMS 

----------------------------------------------------~----------------------------------------------------UNIT IDENTIFICATION ABSTRACT 
-------------------~-------------------------------------------------------------------------------------COLUMbUS 
POSTON 
6 
NEW 

COAL 
2.50 xs 

& SOUTHERN OHIO ELEC. 

375.0 MW (GROSS) 
37 5 • 0 MW ( ES C ) 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0/89 

COLUMBUS ANO SOUTHERN OHIO ELECTRIC HAS PLANS FOR TWO NEW UNITS, POSTON 5 
AND t, TO BE LOCATED IN ATHENS, OHIO. THE COAL <2.5X s, 11,000 BTU/LB> 
FIRED UNITS WILL UTILIZE EITHER A LIME, LIMESTONE, OR DUAL ALKALI FGD 
SYSTEM. START UP OF UNIT 6 IS EXPECTED IN 1989. 

------------------------------~----------------~---------------------------------------------------------COMMONWEALTH EDISON 
POWE RTON 
51 
RETROFIT 450.0 MW (GROSS) 

450.0 MW ( ESC) 
COAL 

3.53 XS 
llMESTON E 
AIR CORRECTION DIVISION, UOP 
ENERGY CONSUMPTION: 5o6X 
STATUS 2 STARTUP 4/80 

COMMO~WEALTH EDISON IS PRESENTLY RETROFITTING BOILER NUMBER 51 AT ITS 
POWERTON STATION WITH A UOP LIMESTONE FGD SYSTEM. UNIT 51 IS ONE OF TWO 
IDENTICAL BOILERS SUPPLYING STEAM TO AN 850 MW TURBINE. THE PULVERIZED 
COAL (3.6X s, 10,500 BTU/LB) FIRED BOILER FEEDS FLUE GAS THROUGH AN ESP 
TO 3 TCA MODULES WHICM ARE DESIGNED TO REMOVE 74X OF THE S02o A STEAM 
INDIRECT HOT AJA REHEATER Will BOOST THE TEMPERATURE BEFORE THE GAS EXITS 
AN AtID BRICK LINED STACK. THE SYSTEM WILL UTILIZE A CLOSED WATER LOOP, 
AND THE SLUDGE Will BE POZ-0-TEC STABILIZED AND DISPOSED OJ IN A LANDFlllo 
THE FGD SYSTEM IS UNDER CONSTRUCTION, AND THE START UP IS EXPECTED IN 
NOVEMBER, 1979. 

-------------------~--------- ..... ----------------~----~----------------------------------------------------
COOPERATIVE POWER ASSOCIATION 
COAL CREEK 
1 
NEW 545.0 MW (GROSS> 

3 2 7 • 0 MW ( ES C ) 
COAL 

.63 XS LIGNITE 
LIME/ALKALINE FLYASH 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ***•% 
STATUS 1 STARTUP 8/79 

COAL CREEK 1 AND 2 ARE TWO PULVERIZED LIGNITE <0.63X S, 6258 BTU/LB) FIRED 
UNITS OWNED BY THE COOPERATIVE POWER ASSN AND UNITED POWER. A COLD SIDE 
ESP RECEIVES 2 1 200,000 ACFM OF FLUE GAS AND EXHAUSTS IT TO FOUR COUNTER
CURRENT SPRAY TOWERS. MIST ELIMINATION IS PROVIDED BY A BULK ENTRAINMENT 
SEPARATOR AND TWO CHEVRON MIST ELIMINATORS. A MINIMUM OF 40X BYPASS REHEAT 
WILL BE PROVIDED BEFORE THE CLEANED GAS EXITS THE 650 FOOT ACID BRICK 
LINED STACK. THE TOWER DESIGN so2 REMOVAL EFFICIENCY IS 90Xo THE SYSTEM 
WILL OPERATE IN AN OPEN WATER LOOP, AND THE FLYASH STABILIZED SLUDGE WILL 
BE DISPOSED IN A CLAY LINED POND. UNIT 1 OPERATIONS BEGAN IN AUGUST 1979. 

---------------------------------------------------------------------------------------------------------COOPERATIVE POWER ASSOCIATION 
COAL CREEK 
2 
NEW 545.0 MW (GROSS) 

327.0 MW C ESC) 
COAL 

063 XS LIGNITE 
LIME/ALKALINE FLYASN 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ****X 
STATUS 2 STARTUP 10/80 

COAL CREEK 1 AND 2 ARE TWO PULVERIZED LIGNITE l0.63% S, 6258 BTU/LB> FIRED 
UNITS OWNED BY THE C08PERATIVE POWER ASSN AND UNITED POWER. A COLD SIDE 
ESP ~ECEIVES 2,200,000 ACFM OF FLUE GAS AND EXHAUSTS IT TO FOUR COUNTER
CURR ENT SPRAY TOWE~S. MIST ELIMINATION IS PROVIDED BY A BULK ENTRAINMENT 
SEPA~ATOR AND TWO CHEVRON MIST ELIMINATORS. A MINIMUM or 40% BYPASS REHEAT 
Will BE PROVIDED BEFORE THE CLEANED GAS EXITS THE 650 FOOT ACID BRICK 
LINED STACK. THE TOWER DESIGN S02 REMOVAL EFFICIENCY IS 90X. THE SYSTEM 
WILL OPERATE IN AN OPEN WATER LOOP, AND THE FLYASH STABILIZED SLUDGE WILL 
BE DISPOSED OF IN A CLAY LINED POND. UNIT 2 IS PRESENTLY UNDER CONSTRUC
TION AND SHOULD INITIALLY START OPERATIONS IN OCTOBER, 1980. 

-----------------------------------------------·---------------------------------------------------------DELMARVA POWER & LIGHT 
DELAWARE CITY 
1-3 
RETROFIT 180.0 MW (GROSS) 

180.0 MW ( ESC> 
COKE 
7.50 %S 

WELLMAN LORD 
DAVY POWERGAS 
ENERGY CONSUMPTION: ****X 
STATUS 2 STARTUP 4180 

DELMARVA POWER & LlGHT-S DELAWARE CITY PLANT HAS FOUR BOILERS, THREE OF 
WHICH HAVE STEAM CAPACITIES OF 500K LBIHR EACH. THE BOILERS GENERATE STEAM 
AS WELL AS ELECTRICITI FOR GETTY AEFlNING AND MARKETING. LOW SULFUR CRUDE 
OIL ~ILL BE REPLACED WITH COKE <7-8% S) IN THE BOILER WHEN THE FGD SYSTEM 
IS COMPLETE, IN APRIL•, 1980. A VENTURI PARTICULATE SCRUBBER AND A WELLMAN
LORD FGD SYSTEM <90% DESIGN EFFICIENCY> SUPPLIED BY DAVY POWERGAS ARE 
PRESENTLY UNDER CONSTRUCTION. AN INDIRECT GAS AEHEATER Will BE USED. 
THE SYSTEM WILL OPERATE IN AN OPEN W~TER LOOP. 

----------------------------------------------~---------------------------------------------------------DELMARVA POWER & 
VIENNA MARYLAND 

LIGHT 

9 
NEW 

COAL 
2• 70 XS 

LIMESTONE 

550.0 MW (GROSS> 
550.0 MW CESC> 

VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****I 
STATUS 6 STARTUP 0187 

DELMARVA POWER AND LiaHT IS PLANNING A NEW UNIT, VIENNA MARYLAND 9, TO 
BE CONSTRUCTED IN VIENNA, MARYLAND. THE UTILITY IS PRESENTLY CONSIDERING 
A LIMESTONE FGD UNIT FOR EMISSION CONTROL. THE PULVERIZED COAL FIRED UNIT 
IS EXPECTED TO COMMENCE OPERATIONS IN JUNE 1987. 

---------------------------------------------------· -----------------------------------------------------
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-----------------------------------------------~----~----------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------DUQUESNE LIGHT 
ELRA"A 
1-4 
RETROFIT 510.0 "W (GROSS) 

510 • 0 MW C ES C) 
COAL 

2. 20 XS 
LHH 
CHEMICO 
ENERGY CONSU .. PTION: 3.5% 
STATUS 1 STARTUP 10175 

ELRAMA 1-4 OF DUQUESNE LIGHT CONSISTS OF FOUR PULVERIZED COAL C2.2X S, 
11 1 3~0 BTU/LB) FIRED UNITS LOCATED IN ELRAMA, PENNSYLVANIA. THE EMISSION 
CONT~OL SYSTEM ON THIS SITE CONSISTS OF AN ESP FOLLOWED BY A MECHANICAL 
COLLECTOR AND FIVE VARIABLE THROAT VENTURI LIME ABSORBER "0DULES SUPPLIED 
BY CHE~IC01 WHICH ARE DESIGNED TO REMOVE e3x OF THE S02 FROM THE FLUE GAS. 
THE CLEANED GAS PASSES THROUGH A DIRECT OIL FIRED REHEATER BEFORE EXITING 
A 40[ FOOT ACID BRICK LINED STACK. THE SYSTEM OPERATES IN AN OPEN WATER 
LOOP, AND THE POZ-0-TEC STABILIZED SLUDGE IS HAULED TO AN OFF SITE LAND
FILL. THE SYSTEM HAS BEEN OPERATIONAL SINCE OCTOBER, 1975. 

-------------------~----------a.--------------------------------------------------------------------------DUQUESME LIG .. T 
PHILLIPS 
1-6 
RETROFIT 408.0 MW (GROSS) 

4 10 • 0 MW ( ES Cl 
COAL 

1.92 XS BITUMINOUS 
LIME 
CtlEM ICO 
ENERGY CONSUMPTION: 3.4% 
STATUS 1 STARTUP 7173 

THE PHILLIPS POWER STATION Of DUQUESNE LIGtlT CONSISTS Of SIX DRY BOTTOM 
PULVERIZED COAL c2.zx s, 11,350 BTU/LB) FIRED UNITS LOCATED IN SOUTH 
HEIGHT, PENNSYLVANIA. PARTICULATE CONTROL IS ACCOMPLISHED BY SIX ESPI 
MECHANICAL COLLECTOR COMBINATIONS CONEIBOILER>. ONE TWO STAGE AND THREE 
SINGLE STAGE VARIABLE THROAT VENTURI LIME FGD MODULES SUPPLIED BY CHEMICO 
ARE DESIGNED TO REMOVE 83X OF THE S02 FROM THE FLUE GAS. TWO CHEVRON MIST 
ELIMINATORS/MODULE ARE FOLLOWED BY A DIRECT OIL FIRED REHEATER WHICH RAIS
ES THE GAS TEMPERATURE BY 20 DEG F BEFORE IT LEAVES VIA A 340 FOOT TALL 
ACID BRICK LINED STACI. THE SYSTEM OPERATES IN AN OPEN WATER LOOP, AND 
THE POZ-0-TEC STABILIZED SLUDGE JS TRUCKED TO AN OFF SITE LANDFILL• THE 
SYSTEM HAS BEEN OPERATIONAL SINCE JULY, 1973. _____________________________ _,_ _________________________________________________________________________ _ 

EAST KENTUCKY POWER COOP 
J. K. SMITH 
1 
NEW 650.0 MW (GROSS> 

650.0 MW (ESC> 
COAL 
***** XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ••••% 
STATUS 6 STARTUP 1185 

THE EAST KENTUCKY POWfR COOP HAS PLAHS TO FIRE TWO NEW UNITS. THE J.K. 
SMITH 1 AND 2 WILL UTILIZE EITHER A ORY PR'OCESS OR A WET LIME PROCESS 
FOR EMISSION CONTROL. UNIT 1 IS EXPECTED TO START UP IN JANUARY 1985. 

-------------------~---------_,_ _________________________________________________________________________ _ 

EAST KENTUCKY POWER COOP 
J. K. SMITH 
z 
NEW 650.0 MW CGROSS) 

650.0 MW ( ESC) 
COAL 
***** XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 1/86 

THE EAST KENTUCKY POWER COOP HAS PLANS TO FIRE TWO NEW UNITS. THE J.K. 
SMITH 1 AND 2 WILL UTILIZE EITHER A DRY PROCESS OR A WET LIME PROCESS 
FOR EMISSION CONTROL. UNIT 2 IS EXPECTED TO START UP IN JANUARY 1986. 

-------------------~----------~--------------------· -----------------------------------------------------
EAST KENTUCKY POWER COOP 
SPURLOCK 
2 
NEW 500.0 MW •GROSS) 

500 .o MW c Esc> 
COAL 
3.50 XS 

LIME 
ADLICOMBUSTION EQUIP ASSOCIATE 
ENERGY CONSUMPTION: ****X 

SPURLOCK 2 OF EAST KENTUCKY POWER COOPERATIVE IS A BALANCED DRAFT PULVER
IZED COAL C3.5X S, 11 1000 BTU/LB) FIRED UNIT UNDER CONSTRUCTION IN MAYS
VILLE, KENTUCKY. THE EMISSION CONTROL SYSTEM WILL CONSIST OF AN ESP FOL
LOWED BY AN AOLICOMBUSTION EQUIPMENT ASSOCIATES LIME FGD SYSTEM (90% 
DESIGN S02 REMOVAL EFFICIENCY>. FLUE GAS FROM UNIT ONE WILL BE USED TO 
REHEAT THE CLEANED GAS. THE SYSTEM, SLATED FOR START UP IN OCTOBER 1 1980 1 
WILL EMPLOY A CLOSED kATER LOOP AND ~oz-O-TEC SLUDGE STABILIZATION. 

STATUS 2 STARTUP 10180 

-------------------~---------..L--------------------------------------------------------------------------GENERAL PUBLIC UTILITIES 
COHO 
1 
NEW aoo.o MW (GROSS> 

aoo.o Mw c Esc> 
COAL 

3. 50 XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 12/88 

COHO 1 IS A 3.5X S COAL FIRED UNIT PLANNED BY GENERAL PUBLIC UTILITIES TO 
BE LOCATED IN ERIE, PINNSYLVANIA. PRIMARY CONSIDERATION IS BEING GIVEN TO 
LIME AND LIMESTONE NON-SLURRY TYPE FGD SYSTEMS. TtlE UNIT AND FGD SYSTEll 
ARE SCHEDULED TO START UP IN DECEMBER, 1988. 

-------------------~--------------------------------------------------------------------------------------
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------------------------------~--------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------GENERAL PUBLIC UTILITIES 
GILbERT 
1 
NEW 625.u MW (GROSS) 

625.0 MW CESC> 
COAL 
3.50 XS 

PROCESS NOT SELECTED 
VENDOR NOT SELECTEDD 
ENERGY CONSUMPTION: ••••X 
STATUS 6 STARTUP 0190 

GENERAL PUBLI( UTILITIES 
SCOTTSVILLE 
1 
NEW 625.0 MW (GROSS) 

625.0 MW (ESC) 
COAL 

3.50 XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTEDD 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0191 

GENE~AL PUBLIC UTILITIES HAS PLANS FOR A NEW UNIT1 GILBERT 9, TO BE 
LOCATED IN MILFORD, N(W JERSEY. THE UTILITY IS CONSIDERING FGD AS AN 
EMISSION CONTROL STRATEGY. THE EXPECTED START UP DATE IS IN 1~90. 

GENE~AL PUBLIC UTILITIES IS 
SCOTTSVILLE, PENNSYLVANIA. 
UP Ih 1991. THE UTILITY JS 
CONTPOL STRATEGY. 

PLANNING A NEW UNIT TO BE LOCATED IN 
THE SCOTTSVILLE 1 UNIT JS EXPECTED TO START 
PRESENTLY CONSIDERING ONLY FGD AS A EMISSION 

• ---------------------------------------------------------------------------------------------------------GENERAL PUBLIC UTILITIES 
SEWARD 
7 
NEW 800.0 MW (GROSS) 

800.0 MW CESC) 
COAL 
***** XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS o STARTUP 12187 

GENERAL PUBLIC UTILITIES 
WEHR UM 
1 
NEW 625.0 MW (GROSS) 

625.0 MW <ESC> 
COAL 

3.50 XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTEDD 
ENERGY CONSUMPTION: ****X 
STATUS o STARTUP 0195 

GENERAL PUBLIC UTILITIES JS PLANNING A NEW UNIT, SEWARD 7, TO BE BUILT IN 
SEWA~D, PENNSYLVANIA. THE UTILITY IS PRESENTLY CONSIDERING ONLY FGD AS THE 
EMISSION CONTROL STRATEGY, WITH NON-SLURRY TYPE LIME AND LIMESTONE SYSTEMS 
LOOKING THE MOST PROMISING. START UP IS EXPECTED IN DECEMBER, 1987. 

THE WEHAUM 1 UNIT PLANNED BY GENERAL PUBLIC UTILITIES IS TO BE LOCATED 
IN WEHRUM, PENNSYLVANIA. THE UTILITY JS PRESENTLY CONSIDERING fGD AS AN 
EMISSION CONTROL STRATEGY. THE UNIT IS EXPECTED TO COMMENCE OPERATIONS 
IN 1995. 

-------------------~---------~--------------------------------------------------------------------------HOOSIER E~ERGY 

MEROM 
1 
NEW 490.0 MW (GROSS) 

441.0 MW CESC> 
COAL 
3.50 XS 

LIMESTONE 
MITSUBISHI HEAVY INDUSTRIES 
ENERGY CONSUMPTION: ****X 
STATUS 3 STARTUP 5182 

MEROM 1 AND 2 ARE TWO NEW UNITS BEING BUILT BY HOOSIER ENERGY IN SULLIVAN, 
INDIANA. THESE PULVERIZED COAL (3.SX S> FIRED UNITS WITH PRODUCE 11 732 1 000 
ACfM OF FLUE GAS WHICH WILL BE CLEANED BY A COLD SIDE ESP UPSTREAM OF A 
MJTSuBISHl LIMESTONE 'AID TOWER ABSORBER (90% DESIGN S02 REMOVAL). THE 
SYSTE" WILL UTILIZE BYPASS REHEAT AND A 700 FOOT STACK. THE SLUDGE WILL 
BE STABILIZED AND LANOFILLEDt AND THE SYSTEM WILL OPERATE IN A CLOSED 
WATER LOOP MODE. START UP OF UNIT 1 IS SCHEDULED FOR APRIL, 1981. 

------------------------------~--------------------------------------------------------------------------HOOSIER ENERGY 
MEROM 
2 
NEW 490.0 MW (GROSS) 

441.0 MW CESC> 
COAL 
3.so xs 

LIMESTONE 
MITSUBISHI HEAVY INDUSTRIES 
ENERGY CONSUMPTION: ****X 
STATUS 2 STARTUP 7181 

MEROM 1 AND 2 ARE TWO NEW UNITS BEING BUILT BY HOOSIER ENERGY IN SULLIVAN, 
INDIANA. THESE PULVERIZED COAL <3.5X S) FIRED UNITS WITH PRODUCE 1,732,000 
ACFM Of FLUE GAS WHICH WILL BE CLEANED BY A COLD SIDE ESP UPSTREAM Of A 
MITSUBISHI LIMESTONE 6AJD TOWER ABSORBER (901 DESIGN 502 REMOVAL). THE 
SYSTE~ WILL UTILIZE BYPASS REHEAT AND A 700 FOOT STACK. THE SLUDGE WILL 
BE STABILIZED AND LANOFILLEDt AND THE SYSTEM WILL OPERATE IN A CLOSED 
WATE~ LOOP MODE. START UP Of UNIT 2 IS SCHEDULED FOR JANUARY, 1982. 

---------------------------------------------------------------------------------------------------------

15 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 
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-----------------------------------------------~---------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

------------------------------~------------------------------------------------------------------------HOUSTON LIGHTING & POWER CO. W.A. ?ARISH 8 IS A PULVERIZED COAL (0.6% St 8700 BTU/LB) FIRED UNIT PlAN:-
w.A. PARISH NED 6Y HOUSTON LIGHTl~G AND POWER CO TO BE LOCATED IN THOMPSONS, TEXAS. 
8 THE UTILITY HAS AWARDED A CONTRACT TO CHEMICO FOR A LIMESTONE 
NEW SSQ.O MW (GROSS) FGO SYSTEM WHICH Wlll REMOVE 85% Of THE FLUE GAS S02. REHEAT 

512.0 MW (ESC> WILL BE PROVIDED BY BYPASSING 7% Of THE PARTICULATE CLEANED FLUE GAS. 
COAL 

• 6 0 % S SUBtl ITUM IN OUS 
LIMESTONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 11/82 

SLUDGE WILL BE DEWATERED, BLENDED WITH fLYASH, ANO DISPOSED IN AN ON 
SITE LANDFILL. START UP IS EXPECTED IN NOVEMBER, 1982. 

---------------------------------------------------------------------------------------------------------
INDIAN~POLIS POWER & LI&HT 
PATRIOT 
1 
NEW 650.Q MW (GROSS) 

650.0 MW ( ESC) 
COAL 

3.5'J XS 
LIME STONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0187 

INDIANAPOLIS POWER AND LIGHT HAS PLANS FOR THREE NEW UNITS, PATRIOT 1, 2e 
AND 3, TO BE LOCATED IN PATRIOT, INDIANA. THE UTILITY PLANS ON UTILIZING 
A LIMESTONE FGD PROCESS FOR EMISSION CONTROL. 

-------------------~-------------------------------------------------------------------------------------INDIANAPOLIS POW~R & LIGHT 
PATA IOT 
2 
NEW 650.0 MW (GROSS) 

650.0 l'IW < ESC) 
COAL 
3.50 XS 

LIMESTONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0187 

INDIA~APOLIS POWER AND LIGHT HAS PLANS FOR THREE NEW UNITS, PATRIOT 1, 2e 
AND !, TO BE LOCATED IN PATRIOT, INDIANA. THE UTILITY PLANS ON UTILIZING 
A LIMESTONE FGD PROCESS FOR EMISSION CONTROL. 

-------------------~----------------------------~---------------------------------------------------------INDIANAPOLIS POWER & LIGHT 
PATRIOT 
3 
NEW 650.0 l'IW C GROSS> 

650.0 l'IW ( ESC > 
COAL 
3.50 XS 

LIMESTONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 0/87 

INDIANAPOLIS POWER AND LIGHT HAS PLANS FOR THREE NEW UNITS, PATRIOT 1, 2e 
ANO 3, TO BE LOCATED IN PATRIOT, INDIANA. THE UTILITY PLANS ON UTILIZING 
A LIMESTONE FGD PROCESS FOR EMISSION CONTROL. 

-----------------------------------------------~---------------------------------------------------------INDIANAPOLIS POWER 
PETERSBURG 

& LIGHT 

3 
NEW 

COAL 

532.0 MW (GROSS> 
532.0 .. W ( ESc> 

3.25 %S BITUMINOUS 
LIME STONE 
AIR CORRECTION DIVISION, UOP 
ENERGY CONSUMPTION: 2.4X 
STATUS 1 STARTUP 12177 

PETERSBURG 3 Of INDIANAPOLIS POWfR AND LIGHT IS LOCATED IN PETERSBURG, 
INDIANA, AND BURNS 4.-~ S BITUMINOUS COAL (11,000 BTU/LB>. TWO COLO SIDE 
ESP~S ARE LOCATED UPSTREAM OF 4 85% EFFICIENT UOP LIMESTONE TCA MODULES. 
A HORIZONTAL MIST ELIBINATOR PRECEDES AN INDIRECT HOT AIR REHEATER THAT 
BOOSTS THE GAS TEMPERATURE BY 30 DEG f BEFORE IT EXITS THE 616 FOOT RlGI
FLAKE 4850 LINED STACI. STABILIZED SLUDGE IS DISPOSED IN AN ON SITE PONDe 
ANO THE SYSTEM OPERATIS IN A CLOSED WATER LOOP MODE. THIS UNIT HAS BEEN 
OPERATIONAL SINCE DECEMBER, 1977. 

-----------------------------..&..--------------------------------------------------------------------------INDIANAPOLIS POWER 
PETERSBURG 

& LIGHT 

4 
NEW 530.0 MW I GROSS) 

530.0 MW CESC > 
COAL 
3.50 XS BITUMINOUS 

LIMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 10183 

PETERSBURG 4 Of INDIANAPOLIS POWER AND LIGHT JS A BITUMINOUS COAL <3.50l S 
11,0tO BTUILB) FIRED BOILER UNDER CONSTRUCTION IN PETERSBURG, INDIANA. THf 
LIMESTONE fGD SYSTEM FOR THIS UNIT WILL BE SUPPLIED BY RESEARCH COTTRELL. 
THE SYSTEM WILL OPERATE IN A CLOSED WATER LOOP, AND SLUDGE Will BE POZ-0-
TEC STABILIZED BEFORE PONDING. START UP.IS SLATED FOR OCTOBER Of 1983. 

-------------------~---------_,_ _____________________ ~----------------------------------------------------
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---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 
-------------------·-------------------------------------------------------------------------------------KANSAS CITY POWER & LIGHT 
HAWTHORN 
3 
RETROFIT 90.0 llW (GROSS) 

90.0 llW (ESC) 
COAL 

.60 XS BITUlllNOUS 
LIME. 
COMBUSTION ENblNEERING 
ENERGY CONSUMPTION: 2o2% 
STATUS 1 STARTUP 11172 

HAWTHORN 3 OF KANSAS CITY POWER AND ~IGHT IS A DRY BOTTOM PULVERIZED 
BITUMINOUS COAL <0.6X S1 9800 BTU/LB) FIRED UNIT LOCATED IN KANSAS CITY, 
MISSOURI, WHICH WAS CONVERTED FROM LIMESTONE FURNACE INJECTION ANO TAIL 
END SCRUBBING TO A LIME SLURRY SYSTEM. TWO COMBUSTION ENGINEERING MARBLE 
BED ABSORBERS, WHICH WERE DESIGNED TO REMOVE 701 Of THE FLUE GAS S02, 
BEGAN OPERATION IN JANUARY, 1977. ONE HORIZONTAL CHEVRON MIST ELIMINATOR 
PER MODULE IS UPSTREAM Of AN IN-LINE FINNED TUBE REHEATER, WHICH RAISES 
THE TEMPERATURE OF THE CLEANED GAS BEFORE IT EXITS THROUGH A GUNITE LINED 
200 FOOT STACK. THE FLYASH STABILIZED SLUDGE IS DEPOSITED IN AN UNLINED 
SLUDGE POND. THE SYSTEM OPERATES IN A CLOSED WATER LOOP MODE. 

-------------------~---------~--------------------------------------------------------------------------KANSAS tITY POWER & LIGHT 
HAWTHORN 
4 
RETROFIT 90.0 MW <GROSS) 

90.0 MW tESC) 
COAL 

• C> 0 % S B IT UM 1 NO U6 
LIME 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: 2.2% 
STATUS 1 STARTUP 8/72 

HAWTHORN 4 Of KANSAS CITY POWER AND LIGHT JS A DRY BOTTOM PULVERIZED 
BITUMINOUS COAL <0.6X S, 9800 BTU/LB) FIRED UNIT LOCATED IN KANSAS CITY, 
MISSOURI, WHICH WAS CONVERTED FROM LIMESTONE FURNACE INJECTION AND TAIL 
END SCRUBBING TO A LIME SLURRY SYSTEM. TWO COMBUSTION ENGINEERING MARBLE 
BED ABSORBERS, WHICH I •ERE DESIGNED TO REMOVE 70X OF THE FLUE 6AS S02, 
BEGAN OPERATION IN JANUARY, 1977. ON~ HORIZONTAL CHEVRON MIST ELIMINATOR 
PER MODULE IS UPSTREA~ OF AN IN-LINE FINNED TUBE REHEATER, WHICH RAISES 
THE TEMPERATURE OF THE CLEANED GAS BEFORE IT EXITS THROUGH A GUNITE LINED 
200 FOOT STACK. THE flYASH STABILIZED SLUDGE IS DEPOSITED IN AN UNLINED 
SLUDGE POND. THE SYSTEM OPERATES IN A CLOSED WATER LOOP MODE• 

---------------------------------------------------------------------------------------------------------KANSAS CITY POWER & LIGHT 
LA CYGNE 
1 
NEW 874.Q MW I GROSS) 

874.0 MW t Esc> 
COAL 

5.39 XS SUBblTUMINOUS 
LIMESTONE 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: 2.7X 
STATUS 1 STARTUP 2/73 

LA CYG~E 1 IS A WET BOTTOM, CYCLONE FIRED PULVERIZED SUBBITUMINOUS COAL 
<5.3~X S 1 9421 BTU/LB> FIRED UNIT Of KANSAS CITY POWER ANO LIGHT, LOCATED 
IN LA CYGNE, KANSAS. THE EMISSION CONTROL SYSTEM CONSISTS OF EIGHT VARIA
BLE THROAT vENTURI/Ll~ESTONE SIEVE TRAY TOWER TRAINS SUPPLIED BY BABCOCK 
AND wILCOX. EACH 80% IS02 REMOVAL, DESIGN) EFFICIENT TRAIN IS FOLLOWED BY 
A COMBINATION SIEVE TRAY AND CHEVRON MIST ELIMINATOR, FOLLOWED BY AN INDI
RECT REHEATER. THE CLEANED GAS EXITS THROUGH A 7C0 FOOT STEEL LINED STACK. 
THE SYSTEM OPERATES IN A CLOSED WATER LOOP, AND THE SCRUBBER SLUDGE IS 
DISPOSED IN AN UNLINED POND. INITIAL OPERATIONS Of THE FGO SYSTEM BEGAN IN 
FEBRUARY, 1973. 

------------------------------~--------------------------------------------------------------------------KANSAS POWER ~ LIGHT 
JEFFREY 
1 
NEW 720.0 MW I( GROSS) 

540.0 MW (ESC) 
COAL 

.32 XS 
LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ****X 
STATUS 1 STARTUP 8/78 

KANSAS CITY POWER AND LIGHT-s JEFFREY 1 IS A TANGENTIAL FIREb PULVERIZED 
COAL <0.32% S, 8125 BTU/LB) UNIT IN WAMEGO, KANSAS. THE EMISSION CONTROL 
SYSTEM FOR THIS UNIT CONSISTS OF A COLD SIDE ESP FOLLOWED BY SIX CONE 
SPARE) LIMESTONE SPRAY TOWER MODULES SUPPLIED BY COMBUSTION ENGINEERING. 
THE DESIGN S02 REMOVAL EFFICIENCY IS 501 (INCLUDING A 301 BYPASS REHEAT>. 
HAS &EEN OPERATIONAL SINCE AUGUST, 1978. 

---------------------------------------------------------------------------------------------------------KANSAS POWER & LIGHT 
JEFFREY 
2 
NEW 700.0 MW l GROSS> 

490.0 MW C ESC) 
COAL 

.30 XS 
LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ****I 
STATUS 2 STARTUP 6/80 

UNIT 21 PRESENTLY UNDER CONSTRUCTION AT KANSAS POWER AND LI6HT#S JEFFREY 
ENERGY CENTER IN JEFF•EY, KANSAS, WILL BURN 0.31 S PULVERIZED COAL (8100 
BTU/LB>. THIS UNIT-s EMISSION CONTROL SYSTEM WILL CONSIST OF A COLD SIDE 
ESP AND COMBUSTION ENGINEERING LIMESTONE SPRAY TOWERS. A 30X FLUE GAS 
BYPASS WILL PROVIDE REHEAT OF THE CLEANED GAS BEFORE JT EXITS THROUGH A 
600 FOOT STACK. THE SYSTEM WILL OPERATE IN A CLOSED WATER LOOP MODEt AND 
THE SLUDGE WILL BE STABILIZED WITH BOTTOM ASH AND PIPED TO AN ON-SITE 
CLAY LINED POND• SCHEDULED START UP OF THE SYSTEM IS JUNE 1980. 

-----------------~----------------------------~----------------------------------------------------------KANSAS POWER & LIGHT 
LAWRENCE 
4 
RETROFIT 125.0 MW (GROSS) 

125.0 MW C ESC> 
COAL 

.55 IS 
LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ****I 
STATUS 1 STARTUP 1/76 

LAWRENCE 4 Of KANSAS POWER ANO LIGHT IS A BALANCED DRAFT 1 TANGENTIAL FIRED 
PULVERIZED COAL C0.552 S, 10 1000 BTUll8) UNIT LOCATED IN LAWRENCE, KANSAS• 
A NEW COMBUSTION ENGINEERING LIMESTONE ROD DECK/SPRAY TOWER SYSTEM 
REPLACED THE EXISTING MARBLE BFD TAIL END SCRUBBER Ht JANUARY, 1977. THE 
SYSTE~ TREATS 4031000 ACFM OF FLUE GAS 1 WITH A DESIGN S02 REMOWAL OF 
731. MIST ELIMINATION IS ACCOMPLISHED BY TWO CHEWRONS AND ONE BULK 
ENTRAINMENT SEPARATOR FOLLOWING EACH Of THE TWO MODULES. A FINNED TUBE 
REHEATER BOOSTS THE TEMPERATURE OF THE CLEANED GAS BY 20 DEG F BEFORE 
IT IS EXHAUSTED THROUGH A 120 FOOT STACK. THE SLUDGE IS DISPOSED IN AN 
UNLINED INTERIM POND1 WHICH OVERFLOWS INTO A FINAL DISPOSAL POND• THE 
SYSTE~ OPERATES IN A CLOSED WATER LOOP. -----------------------------------------------~----· -----------------------------------------------------

17 



EPA UTILITY FC.D SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGO SYSTEMS 

-------------------~-------------------------------------------------------------------------------------UNJ T IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------KANSAS POWER ~ LIGHT 
LAWA ENCE 
5 
AETR Ofll 420. 0 MW l GROSS) 

420.Q MW (ESC> 
COAL 

• 5 5 IS 
LIME STOIH 
COMbUSTION ENGINEERING 
ENERGY CONSUMPTION: ••••% 
STATUS 1 STARTUP 11171 

LAWRE~CE 5 Of KANSAS POWER ANO LIGHT IS A BALANCED DRAFT, TANGENTIAL FIRED 
PULVERIZED COAL <0.552 S, 10,000 BTU/LB) UNIT LOCATED IN LAWRENCE, •ANSAS. 
A NE~ COMBUSTION ENGINEERING LIMESTONE ROD DECK/SPRAY TOWER SYSTEM 
REPLACED THE EXISTING MARBLE BfO TAIL END SCRUBBER IN APRIL, 197&. THE 
SYSTE~ TREATS 403o000 ACFM Of FLUE GAS, WITH A DESIGN S02 REMOVAL Of 
73X. MIST ELIMINATION IS ACCOMPLISHED BY TWO CHEVRONS AND ONE BULk 
ENTRAINMENT SEPARATOR FOLLOWING EACH OF THE TWO MODULES• A FJNNED TUBE 
REHEATER BOOSTS THE TEMPERATURE OF THE CLEANED GAS BY 20 DEG F BEFORE 
lT JS EXHAUSTED THROU5H A 120 FOOT STACK. THE SLUDGE IS DISPOSED JN AN 
UNLINED INTERIM POND1 WHICH OVERFLOWS INTO A FINAL DISPOSAL POhDe THE 
SYSTEll OP ER ATES lN A (LO SEO WATER LOOP. 

---------------------------------------------------------------------------------------------------------KENTUCKY UTillTIES 
GREEN RIVER 
1-3 
RETROFIT 64.0 MW (GROSS) 

b4 .O l'IW C ESC> 
COAL 

4e00 XS BITUMINOUS 
LIME 
AMERICAN AIR FILTER 
ENERGY CONSUMPTION: 3e1% 
STATUS 1 STARTUP 9175 

GREE~ RIVER 1•3 OF KENTUCKY UTILITIES ARE THREE DRY BOTTO" PULVERIZED 
BITU~JNOUS COAL (41 S, 11.000 BTU/LB> FIRED UNITS LOCATED IN CENTRAL 
CITY, KENTUCKY. EACH BOILER SUPPLIES 360 0 000 ACFM OF FLUE GAS TO A 
VARIABLE THROAT VENTURI FOLLOWED BY AN AMERICAN AJA FILTER LI"E MOBILE 
BED CONTACTOR (8Q% DESIGN SOZ REMOVAL EFFltIENC1). A RADIAL VANE "lSl 
ELIMINATOR IS FOLLOWEO BY A STEAM TUBE REHEATEA AND A 165 FOOT STACK. 
SLUDGE IS DISPOSED IN AN ON-SITE UNLINED POND, AND THE SYSTE" OPERATES 
lN A CLOSED WATER LOOB. THE SYSTEM HAS BEEN OPERATIONAL SINCE SEPTEMBER. 
1975. 

---------------------------------------------------------------------------------------------------------
LAKELAND 
flCINTOSH 
3 
II Ell 

COAL 

UTlllT IES 

364 .O MW (GROSS) 
364.0 MW (ESC) 

2.56 IS BITUMINOUS 
LIME STONE 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: ••••I 
STATUS 2 STARTUP 10181 

MCINTOSH 3 OF LAKELAND UTILITIES IS BEING CONSTRUCTED IN LAKELAND, 
FLORIDA. BABCOCK AND WILCOX HAS BEEN AWARDED A CONTRACT TO SUPPLY AN 
85% ~FFJCJENT <S02J LIMESTONE FGD SYSTEM FOR THIS UNIT. THE EMISSION CON
TROL SYSTEM WILL CONSIST Of A COLD SIDE ESP FOLLOWED BY TWO PARALLEL fGD 
MODULES AND A 250 FOOT ACID ~RICK LlNEO STACK. TKE SYSTEM WILL OPERATE IN 
A CLCSED WATER LOOP, AND THE POZ-0-TEC STABILIZED SLUDGE Will BE USED AS 
A CONSTRUCTION BASE. CONSTRUCTION BEGAN IN NOVEMBER, 1979 ANO START 
UP IS SCHEDULED TO BE IN OCTOBER, 1981. 

-------------------·----------f-----------------~---------------------------------------------------------LOUISVILLE GAS & EUCTRIC 
CANE RUN 

' RETROflT 

COAL 

188.Q MW (GROSS> 
1&8.0 l'IW CESc> 

3.75 IS BITUMINOUS 
LIME 
A"ERICAN AIR FILTER 
ENERGY CONSUMPTION: 1.0% 
STATUS 1 STARTUP 8176 

UNIT 4 AT LOUISVILLE GAS AND ELECTRIC~S CANE RUN STATION IS A PULVERIZED 
BITUMINOUS COAL (3.751 s, 11,soo BTU/LB) FIRED UNIT IN LOUISVILLE, KEN
TUCKY. AN ESP AND TWO AMERICAN AIR FILTER CARBIDE LIME MOBILE BED ABSORBER 
MODULES <85% DESIGN S02 REMOVAL) TREAT 734.000 ACFM Of FLUE 6AS FROM THE 
BOILER. TWO CHEVRON MIST ELIMINATOAS~MODULE ARE FOLLOWED BY A DIRECT 
COMBUSTION REHEATER ANO A 250 FOOT SIACK. THE WATER LOOP IS OPEN, AND 
THE SLUDGE IS DISPOSED JN AN ON-SITE LINED PONO. THIS RETROFIT SYSTEM 
HAS BEEN OPERATIONAL SINCE AUGUST, 1976. 

----------------------------------------------------------------------------------------------------------LOUISVILLE GAS & ELECTRIC 
CANE AUN 
5 
RETROFIT ZCI0.0 MW CGROSS) 

zeio.o MW ( ESC > 
COAL 
3.75 15 BJTUM1NOU6 

L Il'IE 
COMBUSTION EN&INEERlNG 
ENERGY CONSUMPTION: 1.sx 
STATUS 1 STARTUP 12177 

CANE RUN S OF LOUISVIlLE 6AS AND ELECTRIC IS A PULVERIZED BITUMINOUS COAL 
<3.75% S, 11,500 BTU/LB) FIRED UNIT LOCATED IN LOUISVILLE, KENTUCKf. THE 
BOILER SUPPLIES 700,000 ACFM Of FLUE 6AS TO AN EMISSION CONTROL SYSTEM 
CONSISTING OF AN ESP FOLLOWED ANO TWO COMBUSTION ENGINEERING 851 EFFICIENT 
(DESIGN) CARBIDE LIME SPRAY TOWERS• A STEAM TUBE REHEATEA RAISES THE GAS 
TEMPERATURE 40 DEG F. THE SYSTEM OPERATES IN AN OPEN WATER LOOP MOOE, AND 
THE SLUDGE IS POZ-0-TEC STABILIZED. OPERATION Of THIS RETROFIT SYSTEM 
BEGAN IN DECE"BER• 1977 0 

-----------------------------.... ---------------------~----------------------------------------------------LOUISVILLE GAS & ELECTRIC 
CANE RUN 
6 
RETROFIT zse.o l'!W (GROSS) 

2&8.0 MW ( ESc> 
COAL 
4.80 1S BITUMINOUS 

DUAL ALKALI 
AOL/COMBUSTION EQUIP 
ENERGY CONSUMPTION: 
STATUS 1 STARTUP 

AS SOC IATE 
1.01 
4179 

LOUISVILLE GAS AND ELECTRit'S CANE RUN 6 IS A PULVERIZED BITUMINOUS COAL 
(3.751 S, 11.500 BTUILB) FIRED UNIT IN LOUISVILLE, KENTUCKY. ADLICOMBUS
TION EQUIPMENT ASSOCIATES SUPPLIED A RETROFIT DUAL ALKALI DEMONSTRATION 
FGD SYSTEM FOR THIS UNJT. THE EMISSION CONTROL SYSTEM, DESIGNED TO REMOVE 
951 Of THE FLUE GAS so2. CONSISTS Of A COLD SIDE ESP AND TWO TRAY TOWER 
MODULES. THE CLEANED 6AS PASSES THROUGH A CHEVRON MIST ELIMINATOR AND TWO 
DIRECT COMBUSTION AEHEATERS BEFORE EXITING A 518 FOOT STACK. THE WATER 
LOOP IS OPEN, ANO THE SLUDGE IS DISPOSED IN AN ON-SITE CLAY LINED PONO. 
FOR A ONE YEAR PERIOD FOLLOWING THE FIRST QUARTER Of OPERATION (WHICH BE
GAN IN APRIL, 1979>, THE u.s.EPA WILL SUBSIDIZE A MAX Of S4.5 "" FOR OPER 
ATIO~. A&D, ANO REPORT WAITING (NOT APPLIED To ANY CAPITAL EXPENDITURES>. 

-------------------~----------·--------------------------------------------------------------------------
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SECTION 2 
STATUS Of FGD SYSTEMS 

---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

------------------------------~--------------------------------------------------------------------------LOUISVILLE GAS & ELECTRIC 
MILL CREEK 
1 
RETROFIT 358.0 MW (GROSS> 

358.0 MW (ESC) 

COAL 
3. 75 XS 

Lil'IE/LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: 1.4% 
STATUS 2 STARTUP 4181 

LOUISVJLLE G~S & ELECTRIC 
llllLL CREEK 
2 
RETROFIT 350.0 MW (GROSS) 

350.0 MW ( ESC) 
COAL 
3. 7 5 % s 

LIME /LIME STONE 
COl'IBUSTlON f.NGINEERI NG 
ENERGY CONSUMPTION: 1.4% 
STATUS 2 STARTUP 4182 

LOUISVILLE GAS & ELlCTRlC 
IULL CREEK 
3 
NEW 442.0 MW (GROSS) 

442.0 MW (ESC) 
COAL 

3.75 XS BITUMINOUS 
LIME 
AMERICAN AIR FILTER 
ENERGY CONSUMPTION: 1.ox 
STATUS 1 STARTUP 8178 

LOUISVILLE GAS & ELECTRIC 
MILL CREEK 

" NEW 495 .0 MW (GROSS> 

COAL 
3. 75 XS 

LIME 

495 .o MW "esc> 

AMERICAN AIR FILTER 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 7/81 

MILL CREEK 1 Of LOUISVILLE GAS AND ELECTRIC IS LOCATED IN LOUISVILLEt KEN
TUCKY. A RETROFIT LIME/LIMESTONE FGD SYSTEM IS PRESENTLY UNDER CONSTRUC
TION ON THIS PULVERIZED COAL (3.75% s. 11.soo BTU/LB) FIRED UNIT. 
COMBUSTION ENGINEERING IS SUPPLYING THE LIME/LIMESTONE fGD SYSTEM 
WHICH WILL COMPLY WITR LOCAL EMISSION STANDARDS BY APRIL Of 1981. 

MILL CREEK 2 Of LOUISVILLE GAS AND ELECTRIC IS LOCATED IN LOUISVILLE, KEN
TUCKY. A RETROFIT LIM~/LIMESTONE FGD SYSTEM IS PRESENTLY UNDER CONSTRUC
TION ON THIS PULVERIZED COAL (3.75% s. 11.500 BTU/LB> FIRED UNIT. 
COMBUSTION ENGINEERING IS SUPPLYING THE LIME/LIMESTONE FGD SYSTEM WHICH 
Will COMPLY WITH LOCAL EMISSION STANDARDS BY APRIL Of 1982. 

LOUISVILLE GAS AND ELECTRIC 1 S MILL CREEK 3 JS A 3.751 S COAL C11,5QQ BTUI 
LB> FIRED UNIT LOCATED IN LOUISVILLE, KENTUCKY. AMERICAN AIR FILTER SUP
PLIED A CARBIDE LIME FGD SYSTEM FOR ~HIS UNIT WHICH WAS DESIGNED TO REMOVE 
85% Of THE S02 FROM THE FLUE GAS. AN ESP IS FOLLOWED BY FOUR MOBILE BED 
SPRAY TOWERS AND A STEAM TUBE REHEATER. THE WATER LOOP IS OPEN, AND THE 
FLYASH AND LIME STABILIZED SLUDGE IS PONDED• THIS UNIT HAS BEEN OPERATION
AL SINCE AUGUST, 1978 • 

MILL CREEK 4 OF LOUISVILLE GAS AND E~ECTRIC IS A PULVERIZED BITUMINOUS 
COAL (3.75% s. 11.soo BTU/L0) FIRED UNIT UNDER CONSTRUCTION IN LOUISVILLE. 
KENTUCKY. THE EMISSION CONTROL SYSTEM WlLl CONSIST OF AN ESP AND FOUR 
MOBILE BED SPRAY TOWERS. THE SYSTEM•s WATER LOOP WILL BE CLOSED, AND 
THE SLUDGE WILL BE STABILIZED WITH LIME AND FLYASH. STEAM TUBES WILL 
PROVIDE REHEAT OF THE CLEANED GASES. THE SYSTEM IS SCHEDULED TO START 
UP IN JULY Of 1981. 

-----------------------------------------------~----· ·----------------------------------------------------
LOUISVILLE GAS & ELECTRIC 
PADDY 1 S RUN 
6 
RETROFIT 72.0 MW llGROSS> 

72 .0 MW I( ESC> 
COAL 
2.50 XS BITUMINOUS 

LIME 
COMBUSTION ENGlNEERING 
ENERGY CONSUMPTION: 2.8% 
STATUS 1 STARTUP 4/73 

UNIT 6 AT LOUISVILLE 6AS AND ELECTRIC 1 S PADDY 1 S RUN STATION IS A DRY BOT
TOM PULVERIZED COAL <2.sx s, 11.soo BTU/LB) FIRED UNIT IN LOUISVILLE. KEN
TUCKY. A RETROFIT CARBIDE LIME FGD SYSTEM BY COMBUSTION ENGINEERING TREATS 
400,Q~Q ACFM OF FLUE 6AS FROM THE BOlLER. AN ESP IS FOLLOWED BY TWO MARBLE 
BED ~BSORBERSe A DIRECT COMBUSTION REHEATER• AND A 2SO FOOT STACK- MIST 
ELIMINATION IS PROVIDED BY ONE CHEVRONIMODULE• THE LIME FIXATED SLUDGE IS 
TRUCKED TO AN UNLINED POND, AND THE WATER LOOP IS CLOSED. THE FGD SYSTEM 
BEGAN INITIAL OPERATIONS IN APRIL, 1973. 

_____________________________ _,_ _________________________________________________________________________ _ 

LOUISVILLE GAS & ELECTRIC 
TRIMBLE COUNTY 
1 
NEW 57S.0 MW lGROSS) 

575.0 MW CESt> 
COAL 
4.00 XS BITUMINOU6 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 7/84 

LOUISVILLE GAS AND ELECTRIC WILL BE INSTALLING f6D SYSTEMS ON TWO OF THE 
FOUR BOILERS AT THE UTILITY•s PLANNED TRIMBLE COUNTY STATION IN BEDFORD• 
KENTUCKY. THE PULVERI!ED 4X S llf NO COAL WASH IS INCLUDED) COAL FIRED 
UNITS 1 FLUE 6AS WILL !EE CLEANED BY ESP•s AND WET SCRUBBING C90X REMOVAL 
EFFICIENCY>. SLUDGE DISPOSAL STRATEGY IS UNDECIDED. UNIT 1 IS SCHEDULED 
FOR START UP IN JULY OF 1984. 

----------------------------------------------------~----------------------------------------------------
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---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION AB$TRACT 

---------------------------------------------------------------------------------------------------------LOUISVILLE GAS & ELECTRIC 
Tll I MBLE COUNTY 
2 
MEW 575.0 MW (GROSS) 

575.0 MW ICESC > 
COAL 
4.oo %S BITUMINOUS 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
EMERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 7/86 

LOUISVILLE GAS AND ELECTRIC WILL BE INSTALLING FGD SYSTEMS ON TWO OF THE 
FOUR BOILERS AT THE UTILITY-s PLANNED TRI"BLE COUNTY STATION IN BEDFORDe 
KENTUCKY. THE PULVERIZED 4% S <IF NO COAL WASH IS INCLUDED> COAL FIRED 
UNITS- FLUE GAS WILL IE CLEANED BY ESP-s ANO WET SCRUBBING C9CX REMOVAL 
EFFICIENCY). SLUDGE DISPOSAL STRATEGY IS UNDECIDED. UNIT 2 IS SCHEDULED 
FOR START UP IN 1986. 

------------------------------~--------------------------------------------------------------------------MIDDLE. SOUTH ~TJLJTIES 
AllllANSAS COAL 
5 
NEW 890.0 MW (GROSS) 

890.0 "W HSC > 
COAL 

.SO XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSU"PTION: ****X 
STATUS 5 STARTUP 1/86 

MIDDLE SOUTH UTILITIES HAS AWARDED CONTRACTS ON SIX NEW LOW SULFUR (Q.51) 
COAL FIRED UNITS. THE UTILITY IS CURRENTLY REQUESTING/EVALUATING BIOS FOR 
THE fGD SYSTEMS, ALTHOUGH THE TYPE Of SYSTEM HAS NOT BEEN DECIDED. ARKAN
SAS COAL 5 IS SCHEDULED TO BEGlN OPERATIONS IN JANUARY, 1986. 

-----------------------------------------------~----.·----------------------------------------------------
NIODLE SOUTH UTILJTlES 
ARKANSAS COAL 
6 
NEii 890.0 MW I( GROSS) 

890.0 "W HSC> 
COAL 

.SO XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSU"PTION: ****X 
STATUS 5 STARTUP 1/88 

"JDDLE SOUTH UTILITIES HAS AWARDED CONTRACTS ON SIX NEW LOW SULFUR (Q.5%) 
COAL FIRED UNITS. THE UTILITY IS CURRENTLY REQUESTING/EVALUATING BIDS FOR 
THE fGD SYSTE"S, ALTHOUGH THE TYPE Of SYSTE" HAS NOT BEEN DECIDED. ARKAN
SAS COAL 6 JS SCHEDULED TO BEGIN OPERATIONS IN JANUARY, 1988. 

-------------------~---------~-------------------------------------------------------------------------· NIDDLE SOUTH UTILITIES 
LOUJ SIANA COAL 
1 
NEW 890.0 "W CGROSS> 

890.0 "W C ESC> 
COAL 

.so lS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENER6Y CONSU"PTION: ****X 
STATUS 5 STARTUP 0186 

"IDDLE SOUTH UTILITIES HAS AWARDED CONTRACTS ON SIX NEii LOW SULFUR CQ.51) 
COAL FIRED UNITS. THE UTILITY lS CURRENTLY REQUESTING/EVALUATING BIOS FOR 
THE fGD SYSTEMS, ALTHOUGH THE TYPE Of SYSTE" HAS NOT BEEN DECIDED. LOUI
SIANA COAL 1 WILL STAIT UP JN 1986. 

----------------------------------------------------·----------------------------------------------------"IDDLE SOUTH UTILITIES 
LOUISIANA COAL 
2 
HW 890.0 "W (GROSS> 

890.0 "" I ESC> 
COAL 

.SO XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSU"PTION: ••••% 
STATUS 5 STARTUP 0188 

"IDDLE SOUTH UTILITIES HAS AWARDED CONTRACTS ON SIX NEW LOW SULFUR (Q.5%> 
COAL FIRED UNITS. THE UTILITY IS CURRENTLY REQUESTING/EVALUATING BIDS FOR 
THE FGD SYSTENSt ALTHOUGH THE TYPE Of SYSTEM HAS NOT BEEN DECIDED. LOUI
SIANA COAL 2 WILL START UP IN 1988. 

-------------------r-------------------------------------------------------------------------------------"lDDLE SOUTH UTILITIES 
~ISSISSIPPI COAL 

' MEW 890.0 "W (GROSS) 
890.0 l'IW ( ESC> 

COAL 
.so %S 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSU"PTION: ****X 
STATUS S STARTUP 0185 

"IDDLE SOUTH UTILlTlES HAS AWARDED CONTRACTS ON SIX MEW LOW SULFUR (0.5l> 
COAL FIRED UNITS. THE UTILITY IS CURRENTLY REQUESTING/EVALUATING BIOS FOR 
THE fGD SYSTENS 1 ALTHOUGH THE TYPE Of SYSTE" HAS NOT BEEN DECIDED. "ISSIS
SJPPI COAL 1 WILL STAil UP IN 198S. 

---.----------------------------------------------------------------------------------------------------
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SECTION 2 
STATUS OF FGD SYSTEMS 

---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------MIDDLE SOUTH UTILITIES 
l'llSSISSIPPI COAL 
2 
NEW 890.0 Mlil (GROSS) 

890.0 MW CESC) 
COAL 

• 5 C lS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: *"**l 
STATUS 5 STARTUP 0187 

MINNESOTA POWER & LIGHT 
CLAY BOSWELL 
4 
NEW 554.0 MW (GROSS> 

4 75 • 0 MW ( E SC ) 
COAL 

.94 lS SUBbITUMINOUS 
LIME/ALKALINE FLYASH 
PEABODY PROCESS SYSJEMS 
ENERGY CONSUMPTION: 1.3l 
STATUS 2 STARTUP 2180 

IHNNKOTA POWER COOPE. RATIVE 
JllllL TON R • YOUNG 
2 
NEW 440.0 MW (GROSS) 

4 CS • 0 MW ( E SC) 
COAL 

• 70 lS LIGNITE 
Llfl'IEIALKALINE FLYASH 
AOL/COMBUSTION EQUIP 
ENERGY CONSUMPTION: 
STATUS 1 STARTUP 

MONTANA POWER 
COLSTRIP 
1 

ASSOCIATE 
1. 6X 
9177 

NEW 360.0 MW (GROSS> 
360.0 MW ( ESC) 

COAL 
.77 lS SUBBITUMINOUS 

LiflllEIALKALINE FLYASM 
ADLICOM~USTION EQUIP 
ENERGY CONSUMPTION: 

ASSOCIATE 
3.3% 

STATUS 1 STARTUP 9175 

MIDDLE SOUTH UTILITIES HAS AWARDED CONTRACTS ON SIX NEW LOW SULFUR (Q.5%) 
COAL FIRED UNITS. THE UTILITY IS CURRENTLY REQUESTING/EVALUATING BIDS FOR 
THE fGD SYSTEMS, ALTHOUGH THE TYPE OF SYSTEM HAS NOT BEEN DECIDED. MISSIS
SIPPI COAL 2 WILL START UP IN 1987. 

CLAY BOSWELL 4 OF MINNESOTA POWER AND LIGHT JS A SUBBITUMINOUS COAL «Q.541 
S1 8£96 BTU/LB) FIRED UNIT UNDER CONSTRUCTION IN COHASSET, MINNESOTA. 
PEABCDY PROCESS SYSTEMS WILL SUPPLY 4 LIME/ALKALINE FLYASH FGD SYSTEM 
DESIGNED TO REMOVE 89X OF THE S02 IN THE FLUE GAS. TWO HOT SIDE ESP~S WILL 
BE FCLLOWED BY VENTURIISPRAY TOWER TRAINS. MIST ELIMINATION WILL BE 
PROVIDED BY A SIEVE TRAY FOLLOWED BY A SPIN VANE CHEVRON 1 AND REHEAT WILL 
BE PROVIDED bY BYPASSING SX Of THE FLUE GAS. THE SYSTEM WILL OPERATE IN A 
CLOSED WATER LOOP MOD6, AND THE SLUDGE WILL BE DISPOSED IN A LINED POND. 
OPERATIONS ARE SCHEDULED TO COMMENCE IN FEBRUARY, 1980. 

MINNKOTA POWER COOPERITIVE 1 S MILTON R. YOUNG 2 IS A CYCLONE FIPED LIGNITE 
(0.7(XS 1 6500 bTUILB) BOILER LOCATED JN CENTER, NORTH DAKOTA. THE BOILER 
PAOD~CES 2,021,400 AC~M OF FLUE GAS, WHICH JS CLEANED BY TWO ESP 1 S AND TWO 
ADLICOMBUSTlON EQUIPMENT ASSOCIATES LIME/ALKALINE fLYASH SPRAY TOWERS (75% 
DESIG~ So2 REMOVAL EFFICIENCY>. THE CLEANED GAS PASSES THROUGH A CHEVRON 
MJST ELIMINATO~ BEFORE IT JOINS A 15% BYPASS REHEAT AND EXITS A 550 FOOT 
STACK. THE WATER LOOP JS OPEN 1 AND THE SLUDGE IS TRUCKED TO AN OFF-SITE 
MINEFILL. THIS SYSTEM HAS BEEN OPERATIONAL SINCE SEPTEMBER. 1977. 

COLSTRIP 1 OF MONTANA POWER IS A SUBBITUMINOUS COAL <0.77% So 8843 BTUILB> 
FIRED UNIT LOCATED IN COLSTRIP, MONTANA. AOL/COMBUSTION EQUIPMENT ASSOCI
ATES SUPPLIED A LIMEhLKALlNE fLYASH FGD SYSTEM CONSISTING OF THREE 
VENT~RI SCRUBBER/SPRAY TOWER ABSORBER TRAINS• THE ABSORBERS ARE FOLLOWED 
BY HCRIZONTAL CHEVRON MIST ELIMINATORS. A STEAM TUBE AEHEATER, AND A 500 
FOOT STACK. THE UNSTABILIZED SLUDGE IS DISPOSED IN AN ON-SITE LINED POND. 
THE ~ATER LOOP IS CLOSED. OPERATIONS INITIALLY BEGAN IN SEPTEMBER OF 1975. 

---------------------------------------------------------------------------------------------------------MONT ANA P OWl:A 
COLSTRIP 
2 
NEW 360.0 MW (GROSS) 

360.0 Mlil C ESC> 
COAL 

• 77 XS SUBblTUMINOUS 
LIME/ALKALINE FLYASH 
AOL/COMBUSTION EQUIP 
ENERGY CONSUMPTION: 

ASSOC I ATE 
3.:n 

STATUS 1 STARTUP 

MONTANA POWER 
COLSTRIP 
3 

5176 

NEW 700.0 MW (GROSS> 
700 .O MW CE SC> 

COAL 
• 70 %S 

LlMEIALKALlNE fLYASH 
AOL/COMBUSTION EQUIP ASSOCIATE 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 1/84 

COLSTRIP 2 Of MONTANA POWER IS A SUBBITUMINOUS COAL C0.77% St 8843 BTU/LB) 
FIRED UNIT LOCATED IN COLSTRIP, MONTANA. ADLICOMBUSTION EQUIPMENT ASSOCI
ATES SUPPLIED A LIME/ALKALINE fLYASH FGD SYSTEM CONSISTING OF THREE 
VENT~Rl SCRUbBERISPRAW TOWER ABSORBER TRAINS. THE ABSORBERS ARE FOLLOWED 
BY HORIZONTAL CHEVRON MIST ELlMINATORS1 A STEAM TUBE REHEATER. AND A 500 
FOOT STACK. THE UNSTABILIZED SLUDGE IS DISPOSED IN AN ON-SITE LINED POND• 
THE ~ATER LOOP IS CLOSED. OPERATIONS INITIALLY BEGAN IN MAY OF 1976 • 

MONTANA POWER 1 S COLSTRIP 3 IS A PLANNED LOW SULFUR COAL C0.7% So 8800 BTU/ 
LB) FIRED UNIT TO BE LOCATED IN COLSTRIP, MONTANA. A CONTRACT HAS BEEN 
AWARDED TO ADLICOflllBUSTlON EQUIPMENT ASSOCIATES FOR A LIME/ALKALINE fLYASH 
FGD SYSTEM ON THIS UNIT. START UP IS SCHEDULED FOR JANUARY, 1984. 

---------------------------------------------------------------------------------------------------------
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EPA UTIL I Tf FC.O SURVEY: FOUf<TH OUAA HR 1979 

SECTION 2 
STATUS Of FGO SYSTEMS 

------------------------------~--------------------------------------------------------------------------UNIT 10£NTIJJCATJON ABSTRACT 

------------------------------~--------------------------------------------------------------------------MONTANA POOIER 
COLSTRIP 
4 
NEW 1C0.0 MW C GROSS) 

1CO .O Mw C ESC> 
COAL 

• 70 %S 
ll"E /AlKAllt-,E FL YA SH 
AOL/COMBUSTION EQUIP ASSOCIATE 
ENERGY CONSU"PTJON: ****X 
STATUS 2 STARTUP 0/84 

MONTANA POWER'S COLSTRIP 4 IS A PLANNED LOW SULFUR COAL <0.7% s. 8800 BTU/ 
LB) f IREO UNIT TO BE LOCATED IN COLSTRIP, MONTANA• A CONTRACT HAS BEEN 
AWAR~ED TO AOL/COMBUSTION EQUIPMENT ASSOCIATES FOR A LIME/ALKALINE FLYASH 
FGO SYSTEM ON THIS UNIT. START UP JS SCHEDULED FOR 1984. 

-------------------~----------~----------------------------------------~---------------------------------MUSCATINE POWER & WATER 
"'US CATI NE 
9 
NEW 160.C "'W (GROSS) 

16Co0 l'IW <ESC> 

o!O XS BJTUMJNOUS 
PROCESS NOT S~LECTEO 

VtN~OA NOT SELECTED 
£NEhGY CONSUMPTION: 5.J% 
STATUS 5 STARTUP 9/82 

MUSCATINE 9 IS A PULV mIZED BITUl'IINOUS COAL (3% S, 11,200 BTU/LB) FIRED 
UNIT PLANNED BY "USCATINE POWER ANO WATER TO BE LOCATED IN MUSCATINE, 
IOWA. THE UTILITY IS CONSIDERING Lil'IE ANO LIMESTONE SLURRY SYSTEMS FOR 
EMISSION CONTROL. THE F60 SYSTEM Will FEATURE AN ESP, TWO 100% CAPACITY 
TOWERS, STEAM COIL REHEAT, A CLOSED WATER LOOP, ANO FORCED OXIDATION OF 
THE ~LuOGE BEFORE LANDFILL. THE DESIGN S02 REMOVAL Will BE 94%. START UP 
WILL TAKE PLACE IN 1982. 

---------------------------------------------------------------------------------------------------------
NEVADA POi.E~ 

HARRY ALLEN 
1 
NEW 5C0.0 "W (GROSS) 

5C0.(j l'IW C ESC) 
COAL 
••••• x s 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERCY CONSUl'IPTION: ****l 
STATUS 6 STARTUP 6/86 

NEVADA POWER'S HARRY ALLEN 1 IS A PLANNED COAL FIRED UNIT TO BE LOCATED IN 
LAS VEGAS, NEVADA. THE UTILITY IS CONSIDERING A HOT SIDE ESP IN CONJUNC
TION WITH AN fGO SYSTE"• SPECIFICATIONS HAVE NOT YET BEEN PREPARED. START 
UP IS SCHEDULED FOR JUNE, 1986. 

_____________________________ _... _________________________________________________________________________ _ 

NEVADA POWER 
HARA Y ALLEN 
2 
NEW sc~.o MW (GROSS> 

500.0 "w CESC> 
COAL 
••••• % s 
PAOCE~S NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUl'IPTlON: ••••% 
STATUS 6 STARTUP 6/87 

NEVADA POWER'S HARRY ALLEN 2 IS A PLANNED COAL FIRED UNIT TO BE LOCATED IN 
LAS VEGAS, NEVADA. THf UTILITY JS CONSIDERING A HOT SIDE ESP IN CONJUNC
TION WITH AN FGO SYST6"• SPECIFICATIONS HAVE NOT YET BEEN PREPARED. START 
UP IS SCHEDULED FOR JUNE, 1987. 

_____________________________ _,_ ________________ ~---------------------------------------------------------
NEVADA POliER 
HARA Y ALLEN 
3 
NEW 5CO.O "W (GROSS) 

500.0 MW (ESC> 
COAL 
•••• * XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ••••% 
STATUS 6 STARTUP 6/88 

NEVACA POWER'S HARRY ·•LLEN 3 IS A PLANNED COAL FIRED UNIT TO BE LOCATED IN 
LAS VEGAS, NEVADA. THE UTILITY IS CONSIDERING A HOT SIDE ESP IN CONJUNC
TION WITH AN FGD SYSTEM. SPECIFICATIONS HAVE NOT YET BEEN PREPARED. START 
UP IS SCHEDULED FOR JUNE, 1988. 

-------------------~----------'"'---------------~----~----------------------------------------------------NEVADA POWER 
NARll Y ALL EN 
4 
NEW 500.0 MW (GROSS) 

500.0 MW CESC> 
COAL 
• •• • • IS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ••••% 
STATUS 6 STARTUP 6/89 

NEVADA POWER'S HARRY ALLEN 4 IS A PLANNED COAL FlRED UNIT TO BE LOCATED IN 
LAS VEGAS, NEVADA. THE UTILITY IS CONSIDERING A HOT SIDE ESP IN CONJUNC
TION WITH AN FGO SYSTEMo SPECIFICATIONS HAVE NOT YET BEEN PREPARED. START 
UP IS SCHEDULED FOR JUNE, 1989. 

-----------------------------------------------~----·----------------------------------------------------
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SECTION 2 
STATUS OF FGD SYSTEMS 

---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------NEVADA POWER 
REID GARDNER 
1 
RETROFIT 125.0 l"IW 'GROSS> 

1 '5 • 0 l'IW < ES C ) 
COAL 

.50 %S BITIJMINOU6 
SODIUM CARBONATE 
AOL/COMBUSTION EQUIP ASSOCIATE 
ENERGY CONSUMPTION: u••l 
STATUS 1 STARTUP 4174 

REID GARDNER 1 IS A WET BOTTOM LOW SULFUR COAL <0.5% S1 12,450 BTU/LB) 
FIRED UNIT OWNED BY NEVADA POWER, LOCATED IN MOAPA, NEVADA. A SODIUM CAR
BONATE-BASED (TRONA) SCRUBBING SYSTEM 6Y AOL/COMBUSTION EQUIPMENT ASSOCI
ATES CONSISTS Of ONE MODULE CONTAINING TWIN VARIABLE THROAT VENTURIS FOL
LOWED BY A SEPARATOR IN SERIES WITH A SINGLE STAGE PEFORATED PLATE WASH 
TO~E~. PRIMARY PARTICULATE CONTROL IS PROVIDED BY UPSTREAM MULTICLONES. 
A RADIAL VANE MIST ELIMINATOR PRECEDES AN INDIRECT STEAM HOT AIR REHEATER 
A~D ~ 2CO FOOT STACK. THE SYSTEM OPERATES IN AN OPEN WATER LOOP, AND THE 
SLUD~E IS DISPOSED IN AN ON-SITE CLAY LINED SOLAR EVAPORATION POND. THE 
DESIGN S02 REMOVAL EFFICIENCY tS 90%. THE SYSTEM HAS BEEN OPERATIONAL 
SINC~ APRIL, 1974. 

------------------------------------------·--------------------------------------------------------------NEVADA POWER 
REID GARDNER 
2 
RETROFIT 125.0 MW (GROSS) 

125.0 MW ( ESt> 
COAL 

.50 XS BITUMINOUS 
SOOIU" CARBONATE 
AOL/COMBUSTION EQUIP ASSOCIATE 
ENERGY CONSUMPTION: o••X 
STATUS 1 STARTUP 4174 

REID GARONER 2 IS A WET BOTTOM LOW SULFUR COAL <0.5% St 12,450 BTU/LB) 
FIRED UNIT OWNED BY NEVADA POWER, LOCATED IN MOAPA, NEVADA. A SODIUM CAR
eONATE-BASED <TRONA) SCRUBBING SYSTEM BY ADL/COM&USTION EQUIPMENT ASSOCI
ATES CONSISTS OF ONE !ODULE CONTAINING TWIN VARIABLE THROAT VENTURIS FOL
LOWED BY A SEPARATOR IN SERIES WITH A SINGLE STAGE PEFORATED PLATE WASH 
TOWE~. PRIMARY PARTICULATE CONTROL IS PROVIDED BY UPSTREAM MULTICLONES. 
A RADIAL VANE MIST ELIMINATOR PRECEDES AN INDIRECT STEAM HOT AIR REHEATEA 
AND A 200 FOOT STACK. THE SYSTEM OPERATES IN AN OPEN WATER LOOP, AND THE 
SLUDGE IS DISPOSED IN AN ON-SITE CLAY LINED SOLAR EVAPORATION POND. THE 
DESIGN S02 AEl'IOVAL EFFICIENCY IS 90%. THE SYSTEM HAS BEEN OPERATIONAL 
SINCE APRlLt 1974 

-------------------~--------------------------------·----------------------------------------------------NEVADA POWER 
REID GARDNER 
3 
NEW 125.0 MW (GROSS) 

1 2 5 • 0 MW ( ES C) 
COAL 

.50 %S BITUMINOUS 
SOD I UM CA RB ONA TE 
AOL/COMBUSTION EQUIP ASSOCIATE 
ENERGY CONSUMPTION: ••••% 
STATUS 1 STARTUP 6/76 

NEVADA POWER 
REIO GARDNER 
4 
NEW 250.0 MW (GROSS) 

2so.o "'w use> 
COAL 

• 75 %S 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 4/83 

REID GARONER 3 IS A WET SOTTOM LOW SULFUR COAL <0.5% S, 12,450 BTU/LB) 
FIRED UNIT OWNED BY NEVAOA POWER, LOCATED IN MOAPA, NEVADA. A SODIUM CAR
BONATE-BASED CTRONA) SCRUBBING SYSTEM BY AOL/COMBUSTION EQUIPMENT ASSOCI
ATES CONSISTS Of ONE !ODULE CONTAINING TWIN VARIABLE THROAT VENTURIS FOL
LOWED BY A SEPARATOR IN SERIES WITH A SINGLE STAGE PEFORATED PLATE WASH 
TOWEfi. PRIMARY PARTICULATE CONTROL IS PROVIDED BY UPSTREAM MULTICLONES. 
A RADIAL VANE MIST ELIMINATOR PRECEDES AN INDIRECT STEAM HOT AIR REHEATER 
AND A 200 FOOT STACK. THE SYSTEM OPEIATES IN AN OPEN WATER LOOP, AND THE 
SLUDGE IS DISPOSED IN AN ON-SITE CLAY LINED SOLAR EVAPORATION POND. THE 
DESIGN S02 REl'IOVAL EFFICIENCY IS 90%. THE SYSTEM HAS BEEN OPERATIONAL 
SINCE JUNE, 1976. 

REID GARDNER 4 OF NEVADA POWER IS A COAL <0.75% S, 12,450 BTU/LB) FIRED 
UNIT PLANNED FOR LOCATION IN MOAPA1 NEVADA. THE UTILITY IS PREPARING 
SPECIFICATIONS FOR AN FGD SYSTEM AT THIS TIME. CONSTRUCTION IS EXPECTED 
TO BEGIN IN 1980, ANO START UP IS EXPECTED IN 1983. 

---------------------------------------------------------------------------------------------------------NEVADA POWER 
WARNER VALLEY 
1 
NEW 250.0 MW (GROSS) 

250.0 MW C ESC> 
COAL 
***** XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 6 STARTUP 6185 

NEVADA POWER'S WARNER VALLEY 1 IS A PLANNED COAL FIRED UNIT TO Bf LOCATED 
IN ST. GEORGE, UTAH. THE UTILITY IS PRESENTLY PREPARING SPECIFICATIONS FOR 
A SCRUBBING SYSTEM. NO ANNOUNCE"ENTS HAVE YET BEEN MADE CONCERNING THE 
EMISSION CONTROL STRATEGY FOR THIS UNIT. START UP IS EXPECTED IN .JUNE Of 
1985. 

---------·-----------------------------------------------------------------------------------------------NEVADA POWER 
WARNER VALLEY 
2 
NEW 250.0 MW C GROSS) 

250.0 MW C ESC> 
COAL 
****. %S 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****% 
STATUS 6 STARTUP 6/86 

NEVADA POWER'S WARNER VALLEY 2 IS A PLANNED COAL FIRED UNIT TO BE LOCATED 
IN ST. GEORGE, UTAH. •lHE UTILITY IS PRESENTLY PREPARING SPECIFICATIONS FOR 
A SCRUBBING SYSTEM. NO ANNOUNCEMENTS HAVE YET BEEN "ADE CONCERNING THE 
E"ISSION CONTROL STRATEGY FOR THIS UNIT. START UP IS EXPECTED IN JUNE Of 
1986. 

-------------------~-------------------------------------------------------------------------------------
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---------------------------------------------------------------------------------------------------------UNIT IDENTIFICATION ABSTRACT 

---------------------------------------------------------------------------------------------------------NEW YORK STATt ELEC & GAS 
SO"'ERSET , 
NU1 870,() "W C GROSS> 

C. 7 "., , 0 "W ( E SC ) 
COAL 
• • • • • % S B l T Ul"1 NO U6 
LP' i S TON f 
VENDOk NOT SELECTED 
fNEhC.Y CONSU"PTlON: ****Z 
STATUS O STARTUP 6/84 

THE S~~ERSET 1 UNIT Of THE NEW YORK STATE ELECTRIC & GAS CORP. IS A 
PULVERIZED COAL BOILER LOCATED IN SOMERSET, NEW YORK. THE BOILER 
GENE~ATES A fLUE GAS FLOW OF 3 1 1~0,000 ACFM AND FIRES A BITUMINOUS COAL 
WITH AN AVERAGE SULFUI CONTENT Of 2.41 AND AN AVERAGE HEAT CONTENT Of 
12 1 4(~ BTU/LB. A COLD SIDE ESP WITH A DESIGN EFFICIENCY OF 99.77% WILL 
PROVIDE THE PRIMARY PARTICULATE REMOVAL• A LIMESTONE ABSORBER WITH A 
DESJ~N REMOVAL EFFICIENCY OF >901 WILL BE USED FOR S02 REMOVAL. THE 
SYSTE~ WILL OPERATE IN A CLOSED LOOP MODE. THE SLUDGE IS TO BE DEWATERED 
AND STABILIZED BEFORE BEING LANDf ILL£Do 

-------------------~---------~--------------------------------------------------------------------------NIAGARA MOHAWK POWER COOP 
CHAALtS P. HUNTLEY 
66 
RETA Of J T 1co.o MW 'GROSS> 

1co.o Mw c Esc> 
COAL 

1.bO ZS 
AQUEOUS CARbONATE 
ROCKWELL INTERNATIONAL 
ENERGY CONSUMPTION: ••••% 
STATUS 2 STARTUP 4/82 

CHARLES R. HUNTLEY 66 OF NIAGARA POWER COOP IS A PULVERIZED COAL <1.81 5
1 

12 1 5(0 BTU/Lb) FIRED UNIT LOCATED IN BUFFALO, NEW YORK. A CONTRACT WAS 
AWARDED TO ATOMICS INTERNATIONAL FOR THE DESIGN AND INSTALLATION Of A 901 
EffICIENT RETROFIT AQUEOUS CARBONATE FGD SYSTEM WHICH WILL PRODUCE ELEMEN
TAL SULFUR AS AN END PRODUCT. FUNDS ARE BEING PROVIDED BY THE U.S.EPA AND 
THE EMPIRE STATE ELECTRIC ENERGY RESEARCH CORP. A SPRAY DRYER Will BE 
FOLLOWED BY TWO BANKS OF EIGHT CYCLONES AN ESP, AND A 200 FOOT STEEL LINED 
STACK. THE WATER LOOP WILL BE OPEN. START UP OF "UIE FGD SYSTEM WILL BE IN 
1982. 

-----------------------------------------------~----~------------------~---------------------------------NORTHERN INDIANA PUB SERVICE NORTHERN INDIANA PUBLIC SERVICE'S DEAN H. MITCHELL 11 IS A COAL <3.Sl s, 
DEAN Ho MITCHELL 11,0GC BTU/LB> FIRED UNIT LOCATED IN GARY, INDIANA. A RETROFIT WELLMAN 
11 LOAD FGD SYSTEM BY DAVY POWERGAS HAS BEEN OPERATING ON THIS UNIT SINCE 
llETllOfIT 115.0 MW (GROSS) JULY, 1976. AN ESP JS FOLLOWED BY A VARIABLE THROAT VENTURI SCRUBBER 

115.0 MW CESC> AND A TRAY TOWER ABSORBER (9u% DESIGN S02 REMOVAL EFFICIENCY>. A DIRECT 
COAL 
l.sozs 

WELLMAN LOAD 
DAVY POWERGAS 
ENERGY CONSUMPTION: ••••% 
STATUS 1 STARTUP 7176 

COMBUSTION RAISES THE CLEANED GAS TEMPERATURE 50 DEG F BEFORE THE GAS 
JS DISCHARGED THROUGH A 168 FOOT STAINLESS STEEL AND FRP LINED STACK. 
ELEMENTAL SULFUR AND SULFATE IS PRODUCED BY lHE PROCESS DEi/ELOPED SY 
ALLIED CHEMICAL. THE SYSTEM OPERATES IN A CLOSED WATER LOOP MODE. 

---------------------------------------------------------------------------------------------------------NORTHERN INDIANA PUB SERVICE 
SCHAHfEI 
17 
NEW 421 .O "'W I( GROSS> 

4 Z 1 • 0 MW C ES C > 
COAL 
3.20 lS BITUMINOUS 

DUAL ALKALI 
"'C COii PORA TION 
ENERGY CONSUMPTION: ••••% 
STATUS 4 STARTUP 6183 

SCHAHFER 17 OF NORTHERN INDIANA PUeLIC SERVICE JS A 3o2l SULFUR COAL fIAED 
UNIT PLANNED FOR CONSTRUCTION IN WHEATFIELD, INDIANA. THE UTILITY HAS 
SIGNED A LETTER Of INTENT WITH FMC FOR THE INSTALLATION Of A DUAL ALKALI 
FGD SYSTEM AT THIS UNJT. PARTICULATE MATTER WILL BE COLLECTED BY AN ESP 
AND THE SYSTEM WILL INCLUDE A REHEATER. START UP OF THIS UNIT JS 
SCHEDULED fOA JUNE OF 1983. 

-----------------------------------------------------------------------·---------------------------------NOil THERN INDIANA PUB SERVICE SCHAHFER 18 OF NORTHERN INDIANA PUBLIC SERVICE IS A 3.21 SULFUR COAL flAED 
SCHAHfER UNIT PLANNED fOR CONSTRUCTION lN WHE~TFIELD 1 INDIANA. THE UTILITY HAS 
18 SIGNED A LETTER OF INTENT WITH FMC FOR THE INSTALLATION OF A DUAL ALKALI 
NEW 421.0 MW (GROSS> FGD SYSTEM AT THIS UNiT• PARTICULATE MATTER Will BE COLLECTED BY AN ESP 

421.0 "W CESC) AND THE SYSTEM WILL INCLUDE A AEHEATER. START UP OF THIS UNIT JS 
COAL SCHEDULED FOR JUNE OF 1985. 
3.zo ls BITUMINOUS 

DUAL ALKALI 
IMC CORPORATION 
ENERGY CONSUMPTION: ****Z 
STATUS 4 STARTUP 6/85 

------------------------------·---------------------·----------------------------------------r-----------NORTHEAN STATlS POWER RIVERSIDE 6 AND 7 ARE TWO COAL FIRED BOILERS OWNED BY NORTHERN STATES 
RIVERSIDE POWER AND LOCATED IN "INNEAPOLISe MINNESOTA. EACH BOILER GENERATES A FLUE 
6e7 GAS flOW OF 3201000 ACF" AT lSO fo CURIENTLYe A DEMONSTRATION LIME/SPRAY 
RETROFIT 110.0 "W ('ROSS) DRYING FGD SYSTEM IS liNDER CONSTRUCTION .THAT Will BE CAPABLE OF TREATING 

110.0 "W (ESC) THE FLUE GAS FRO" BOTH BOILERS. THE SYSTEM IS BEING SUPPLIED BY 
COAL 
1.~o is 

LIMl/SPRAY DRYJN6 
JOY Mf6/NlRO ATO"llER 
ENERGY CONSUMPTION: ****l 
STATUS 2 STARTUP 7/80 

NIRO ATOMIZER/JOY MANUFACTURING AND Will CONSIST Of A SPRAY DRYER FOLLOWED 
BY A BAGHOUSE. THE CLEAN FLUE GAS WILL BE VENTED TO TWO 300 FT CONCRETE 
STACKS WITH FIRE BRICK LINERS. SPENT ABSORBENT Will BE DISPOSED OF JN ON 
AND Off SITE LANDFILLS• OPERATIONS ARt EXPECTED TO BEGIN ON JUNE 1 1 1980. 

---------------------------------------------------------------------------------------------------------
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·------------------~-------------------------------------------------------------------------------------UNIT lDENTlflCATlON ABSTRACT 
--------••••-•-•••••••-••-••••~••••p••----------------------•-••••-••••--·•-•••••••-••••••••••••••-•••-•-

NORTHERN STATES POWER 
SHERBURNE 
1 
NEW 740.0 l'IW (GROSS> 

740.0 l'IW CESC) 
COAL 

.80 XS SUBdlTUMINOUS 
LIMESTONE/ALKALINE FLYASH 
COMBUSTION ENGINEERiNG 
ENERGY CONSUMPTION: 2.7X 
STATUS 1 STARTUP 3/76 

NORTHERN STATES POWER 
SHERBURNE 
2 
NEW 740 .O MW (GROSS) 

740.0 MW (ESC) 
COAL 

.ao XS SUBBlTUMlNOUS 
llMESTONE/AlKAllNE flYASH 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: 2.71 
STATUS 1 STARTUP 4/77 

NORTHERN STATES POWER '"S SHERBURNE 1 IS A BALANCED DRAFT PULVERIZED SUBBl
TUMINOUS COAL <0.80% So 8500 BTU/LB) FIRED BOILER IN BECKER, MINNESOTA. A 
SOX EFFICIENT (DESIGN) LIMESTONE/ALKALINE flYASH FGD SYSTEM SUPPLIED BY 
COMBUSTION ENGINEERIN6 HAS BEEN OPER4TlONAL ON THIS UNIT SINCE MARCH OF 
1976. TWELVE VARIABLE THROAT ROD DECK VENTURI/MARBLE BED ABSORBER TRAINS 
ARE FOLLOWED BY ONE CHEVRON MIST ElIMINATORS/TRAINo AN IN-LINE HOT WATER 
REHEATER 0 AND A 650 FOOT CORTEM LINED STACK. THE SLUDGE IS FORCIBLY OXI 
DIZED AND DISPOSED lN A CLAY LINED SETTLING POND. THE WATER LOOP IS OPEN. 

NORTHERN STATES POWER 1 S SHERBURNE 2 IS A BALANCED DRAFT pULVERllED SUBBl
TUMINOUS COAL <0.80% S, 8500 BTU/LB) FIRED BOILER IN BECKER, MINNESOTA. A 
50% EFFICIENT <DESIGN> LIMESTONE/ALKALINE fLTASH fGD SYSTEM SUPPLIED BT 
COMBUSTION ENGINEERING HAS BEEN OPERATIONAL ON THIS UNIT SINCE APRIL OF 
1977. TWELVE VARIABLE THROAT ROD DECK VENTURI/MARBLE BED ABSORBER TRAINS 
ARE FOLLOWED BT ONE CUEVAON MIST ELIMINATORS/TRAIN, AN IN-LINE HOT WATER 
REHEATER, AND A 650 FOOT CORTEM LINED STACK. THE SLUDGE IS FORCIBLY OXI 
DIZED AND DISPOSED IN A CLAY LINED SETTLIN6 POND. THE WATER LOOP IS OPEN. 

------------------------------~----------------~----~----------------------------------------------------NORTHERN STATES POWl R 
SHERBURNE 
3 
NEW 86000 MW (GROSS) 

860.0 MW lESC> 
COAL 

a80 XS 
LIME STONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ••••% 
STATUS S STARTUP 5184 

SHERBURNE 3 IS A PLANNED TANGENTIAL FIRED PULVERIZED SUBBITUMINOUS COAL 
co.sex s, 8500 BTU/LB) FIRED UNIT TO BE CONSTRUCTED IN BECKER. MINNESOTA 
NORTHERN STATES POWER'• DUE TO THE LATEST TECHNOLOGY THAT HAS BEEN 
DEVELOPED BIDS HAVE AGAIN BEEN OPENEDa THE UTILITY IS PRESENTLY EVALUAT
ING THREE DIFFERENT TYPES Of FGD SYSTEMS. MAYt 1984 IS EXPECTED START UP. 

------------------------------- ---------------------~-----------------------------------------------------
OTTER TAIL POWER 
COYOTE 
1 
NEii 440.0 Mii I GROSS> 

440.0 MW ( ESC> 
COAL 

.87 XS ll6NlTE 
AQUEOUS CARBONATE/SPRAY DRYING 
llHEELABRATOR-FRYE/Rol• 
ENERGY CONSUMPTION: 1.1% 
STATUS 2 STARTUP 3181 

COYOTE 1 IS A CYCLONE FIRED PULVERIZED LIGNITE <0.8751 S, 7050 BTU/LB) 
BOILER UNDER CONSTRUCTION IN BEULAH, NORTH DAKOTA. THIS UNIT IS JOINTLY 
OWNED BY FIVE UT1LIT1ES 0 WITH OTTER TAIL POWER BEING THE MAJOR OWNER AND 
CONSTRUCTOR. AN AQUEOUS CARBONATE DRY FGD SYSTEM DESIGNED TO REMOVE 701 
OF THE S02 IS BEING SUPPLIED BY WHEELABRATOR-FRTE AND ATOMICS INTERNATION
AL. THE SPRAY DRYERIBAGHOUSE SYSTEM IS SCHEDULED TO START UP IN 1981. 

-------------------~---------------------------~---------------------------------------------------------PACI FlC GAS & ElECTIIC 
"ONTEZUMA 
1 
NEW 800.0 Mw (GROSS> 

aoo.o Mw Hsc> 
COAL 

.80 XS 
LIMESTONE 
VENDOR N01 SELECTED 
ENERGY CONSUMPTION: ••••I 
STATUS 6 STARTUP 6186 

MONTEZUMA 1 Of PACIFIC &AS ANO ELECTRIC IS A COAL <0.8X St 12,000 BTU/LB) 
FIRED BOILER PLANNED fOR COlLlNSVILL!t CALIFORNIA. THE E"ISSlOM CONTROL 
SYSTEM WILL CONSIST OF A BA6HOUSE AND A LIMESTONE FGD SYSTEM. SLUDGE Will 
BE DISPOSED Of IN A LANDFILL• START UP DATE 15 JUNE, 1986. 

-------------------~----------a.--------------~-·---------------------------------------------·-----------PAC I flt GAS & ELECTl IC 
llONTEZUMA 
2 
NEW aoo.o .. w 'GROSS> 

800.0 MW IESC> 
COAL 

.80 lS 
LIMESTONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****l 
STATUS 6 STARTUP 6/87 

MONTEZUMA 2 Of PACIFIC GAS AND ELECTRIC IS A COAL co.ax s. 12.000 BTU/LB> 
FIRED BOILER PLANNED fOR COLLINSVILLE, CALIFORNIA. THE EMISSION· CONTROL 
SYSTEM WILL CONSIST Of A BA6HOUSE AND A LIMESTONE F6D SYSTEM. SLUDGE Will 
BE DISPOSED OF IN A LANDFILL• START UP DATE IS JUNE• 1987. 

--------------______ ,. ---------------------------!----- ---------------------------------------------------
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PACJfJC POWER & LIGHT 
IJM BRIDGER 
4 
NEW 550.0 "W (GROSS> 

550.0 MW CESC> 
COAL 

.56 IS SUBBJTUMINOUS 
SODJU .. CARBONATE 
AJA CORRECTION DIVISION, UOP 
ENERGY CONSUMPTION: .21 
STATUS 1 STARTUP 9119 

PACIFIC POWER AND LIGHT'S IIM BRIDGER 4 IS A DRY BOTTOM PULVERIZED 
SUBBJTUMINOUS COAL (0.56% S, 9300 BTU/LB) FIRED BOILER LOCATED IN 
ROCK SPRINGS, WYOMING. A 91% EFFICIENT SODIUM CARBONATE FGD SYSTEM FOR 
lHlS UNIT WAS SUPPLIED BY THE AIR CORRECTION DIVISION OF UOP. A COLD 
SIDE ESP TREATS 2 0 720,000 ACFM Of FLUE GAS, FOLLOWED BY THREE SIEVE 
TRAY ABSORBERS. THE SYSTEM OPERATES IN A CLOSED WATER LOOP MODE• A 
SYSTE~ CHECK OUT WAS <ONDUCTED IN JULY Of 1979, AND OPERATIONS BEGAN 
JN SEPTEMBER, 1979. 

-------------------~----------~----------------~---------------------------------------------------------PENNSYLVANIA POWER 
BRUCE MANSFIELD 
1 
NEii 917.0 f!ll CGROSS> 

917 .O MW CESC> 
COAL 

3.QQ IS BJTUMJNOUS 
LIME 
CHEMICO 
ENER6Y CONSUMPTION: ti.OX 
STATUS 1 STARTUP 12/75 

8RUCl ~ANSflELD 1 Of PENNSYLVANIA POWER IS A SUPERCRJTICAlo BALANCED DRAFT 
BOILER FIRING PULVEAlfED COAL <3.0% S, 11,500 BTU/LB) IN SHIPPINGPORT, 
PENNSYLVANIA• A CHEMlCO THIOSORBIC LIME f60 SYSTEM WAS DESIGNED TO REMOVE 
FLYASH AND S02 C92.1X) FROM 3,350,000 ACFM Of FLUE 6AS. THE fGD SYSTEM 
CONSISTS Of SIX VARIABLE THROAT VENTURI SCRUBBERS FOLLOWED BY SIX FIXED 
THROAT VENTURI ABSORBERS, HORIZONTAL MIST ELIMINATORS, TWO DIRECT LOMBUS
TION REHEATERS, AND A 950 FOOT F~AKEGLASS STACK SHARED BY UNITS 1 AND 2. 
THE ~ATER LOOP IS OPEN, AND THE CALCILOX STABILIZED SLUD6E IS DISPOSED IN 
AN Off SITE LANDFILL• THIS SYSTEM HAS BEEN OPERATIONAL SINCE DECEMBER, 
1975. 

---------·---------·-------------------------------------------------------------------------------------PENNSYLVANIA POWER 
BRUCE IUNSfJELD 
2 
NEW 917.0 MW (GROSS> 

917 • 0 MW C ES C) 

COAL 
3.oo IS BITUMINOUS 

llf!E 
CHEMICO 
ENERGY CONSUf!PTlON: ti.OX 
STATUS 1 STARTUP 1111 

BAUCE ~ANSFIELD 2 OF PENNSYLVANIA POWER IS A SUPERCRITICAL, BALANCED DRAFT 
BOILER FIRING PULVEAlJED COAL (3.0% $ 0 11,500 BTU/LB) IN SHIPPINGPORT, 
PENNSYLVANIA. A CHEMJCO lHlOSORBIC LIME FGD SYSTEM WAS DESIGNED TO REMOVE 
fLYASH AND S02 <92.1S) FROM 3,350,000 ACFM Of FLUE GAS. THE f6D SYSTEM 
CONSISTS OF SIX VARIAILE THROAT VENTURI SCRUBBERS FOLLOWED BY SIX f IXED 
THROAT VENTURI ABSORBERS, HORIZONTAL MIST ELIMINATORS, TWO DIRECT COMBUS
TION AEHEATERS, AND A 950 FOOT FLAKEGLASS STACK SHARED BY UNITS 1 AND 2. 
THE ~ATER LOOP IS OPEN, AND THE CALCILOX STABILIZED SLUD6E IS DISPOSED IN 
AN OJF SITE LANDFILL• THIS SYSTEM HAS BEEN OPERATIONAL SINCE IULY, 1977. 

-----------------------------------------------------·-----------------~---------------------------------PENNSYLVANIA POWER 
BRUCE MANSFIELD 
3 
NEW 917.0 MW C GROSS) 

911.0 .... 'esc> 
COAL 

3o00 IS 
LIME 
PULL .. AN llELLOC>G 
ENER6Y CONSUMPTION: ••••% 
STATUS 2 STARTUP 5/80 

BAUCE "ANSFIELD 3 OF PENNSYLVANIA POWER IS A SUPERCRITICAL PULVERIZED COAL 
C3.0X S, 11,500 BTU/LB> FIRED BOILER UNDER CONSTRUCTION IN SHIPPIN6PORT, 
PENNSYLVANIA. FOUR ESl'S Will TREAT 3,308,000 ACFM OF FLUE 6AS, FOLLOWED 
BY FIVE CONE SPARE) PUll .. AN KEL~GG THIOSORBlC LIME ABSORBERS WHICH 
WILL REMOVE 92.2% Of THE S02o THE CLEANED 6AS Will PASS THROU6H 
CHEVRON MIST ELIMINATIRS AND DIRECT eo .. euSTION AEHEATEAS BEFORE 
DISCHARGE THROU6H A 600 FOOT INCONEL 625 LINED STACK. THE FLYASH STA
BILIZED SLUDGE WILL BE PIPED TO THE EXISTING OFF SITE LANDFILL PRESENTLY 
USED BY UNITS ONE AND Two. START UP IS EXPECTED IN APRIL Of 1980. 

-------------------~-------------------------------------------------------------------------------------PNJLAOELPHlA ELECTRIC 
CIOMBY 

RETROFIT 150.0 MW •GROSS) 
150.0 MW ( ESO 

COAL 
3.00 %S 

MAGNESIUM OXIDE 
UNITED lN61NEERS 
ENER'I CONSUMPTION: ••••I 
STATUS 3 STARTUP 6/80 

PHILADELPHIA ELECTRIC HAS PLANS FOR THE RETROFIT OF AN F6D SYSTEM ON ONE 
OF THE TWO 3.ox SULFUI COAL FIRED BOILERS Al CAOf!BY STATION IN PHOENIX
VILLE, PENNSYLVANIA. A CONTRACT HAS BEEN AWARDED TO UNITED EN6INEERS 
FOR A NAGNESIUM OXIDE SYSTEM. THE START UP DATE IS SET FOR JUNE, 1980 0 

_____________________________ _,_ _________________________________________________________________________ _ 

PNJLAO(LPHIA ELECTRIC 
EDDYSTONE 
1A 
RETROFIT 120.0 .... '6ROSS) 

120.0 "w use> 
COAL 
2.60 IS 81TUM1NOU5 

RUNEUUM OXIDE 
UNITED ENGINEERS 
ENEl'I CONSUMPTION: ••••% 
STATUS 1 STARTUP 9/75 

UNIT 1 OF PHILADELPHIA ELECTR1c·s EDDYSTONE. PENNSYLVANIA STATION IS A 
BlTU .. INOUS COAL (2.61 s. 13,600 BTU/LB) FIRED UllllT llHJCH USES EsP·s. 
MECHANICAL COLLECTORS, AND THREE PARTICULATE SCRUBBERS (TWO VENTRI ROD 
AND ONE VENTURI) PROVIDE PRIMARY PAR~ICULATE CONTROL. THE 1A FGD SYSTEM 
CONSISTS OF A f!A6 OX IOD DECK SPRAI TOWER f0ll0WIN6 THE VENTURI SCRUBBER. 
THE 9Cl EFFICIENT (DESIGN) ABSORBER, A RETROFIT BY UNITED ENGINEERS, LEADS 
TO A LOUVER TYPE MIST ELIMINATOR, A DIRECT COMBUSTION REHEATER, ANO A 
249 FOOT STACK. THE SPENT SLURRY IS RE6ENERATED AT THE ESSEX SULFURIC 
ACID PLANT IN NEWARll, NEW JERSEY, AND THE MAG-OX IS RETURNED TO EDDY
STONE. THE SYSTEM OPEIATES IN AN OPEN WATER LOOP, AND HAS BEEN OPEAA-
T IONAL SINCE SEPTE .. BERo 1975. 

-------------------~-------------------------------------------------------------------------------------
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-------------------~---------------------------~---------------------------------------------------------PHILADELPHIA ELECTRIC 
EDDYSTONE 
1B 
RETROFIT 240.0 MW (GROSS) 

240.0 NW (ESC) 
COAL 
2.60 XS 

MAGNESIUM OXIDE 
UNITED ENGINEERS 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 6/80 

UNIT 1 Of PHILADELPHIA ELECTRJC#S EDDYSTONE. PENNSYLVANIA STATION IS A 
BITUMINOUS COAL CZ.61 s. 13.600 BTU/LB) FIRED UNIT WHICH USES ESP'S• 
MECHANICAL COLLECTORS• AND THREE PAR~ICULATE SCRUBBERS CTWO ROD DECK 
SPRAY TOWERS AND ONE VENTURI) FOR PRIMARY PARTICULATE CONTROL. THE 
1B FGD WILL FOLLOW THE TWO ROD DECK SPRAY TOWERS. A CONTRACT HAS 
BEEN AWARDED TO UNITED ENGINEERS FOR A MAGNESIUM OXIDE FGD SYSTEM. 
THE START UP DATE IS SET FOR JUNE. 1980. 

---------------------------------------------------------------------------------------------------------PHILADELPHIA ELECTRIC 
EDDYSTONE 
2 
RETROFIT 334.0 NW (GROSS) 

334 .O MW ( ESC) 
COAL 

2.50 XS 
NAGNESIUN OXIDE 
UNITED ENGINEERS 
ENERGY CONSUMPTION: ****'l 
STATUS 3 STARTUP 6180 

EDDYSTONE 2 Of PHILADELPHIA ELECTRIC IS A Zo51 SULFUR COAL FIRED BOILER 
LOCATED IN EDDYSTONE• PENNSYLVANIA. THE PLANT#S GENERATING 
CAPACITY IS 334 MW. • CONTRACT HAS BEEN AWARDED TO UNITED ENGINEERS 
FOR A MAGNESIUM OXIDE FGD SYSTEM. THE START UP DATE IS SET FOR JUNEe 1980 

---------------------------------------------------------------------------------------------------------POTOMAC ELECTRIC POWER 
DICKERSON 
4 
NEW 850.0 MW (GROSS) 

800.0 MW (ESC> 
COAL 

1.90 ZS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****% 
STATUS 6 STARTUP 0187 

DICKERSON 4 OF POTOMAC ELECTRIC POWER IS A PULVERIZED COAL <2.v% s. 11.000 
BTU/LB) FIRED UNIT Pl•NNED FOR LOCATION IN DICKERSON• MARYLAND. THE UTIL
ITY IS CONSIDERING AN FGD SYSTEM FOR THIS UNIT. BUT THERE ARE NO FIRM 
PLANS FOR THE INSTALLATION OF AN FGD SYSTEM. START UP Of THE BOILER IS 
EXPECTED IN 1985. FGD SYSTEM START UPe IF ANYe WILL BE IN 1987. 

-----------------------------~--------------------------------------------------------------------------POWER AUTHORITY Of IEW YORK 
ARTHUR Kill 

NEW 700.0 MW CGROSS) 
700.0 MW <ESC) 

COAL 
3.00 XS 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****% 
STATUS 6 STARTUP 11187 

THE POWER AUTHORITY OE NEW YORK PLANS A NEW 3.0% SULFUR COAL FIRED UNIT 
WHICH WILL BE LOCATED AT THE ARTHUR KILL FACILITY ON STATEN ISLAND. THE 
UTILITY IS PRESENTLY CONSIDERING FGD SYSTEMS FOR THIS UNIT. PUBLIC SERVICE 
COMMISSION HEARINGS ARE CURRENTLY IN PROGRESS. START UP IS EXPECTED IN 
NOVEMBER• 1987. 

-----------------------------~ ------------- ---~--------------------------------------------------------
PUBLIC SERVICE Of INDIANA 
GIBSON 
5 
NEW 650.0 NW (GROSS) 

650.0 MW C ESC) 
COAL 

3.30 %S 
LIME STONE 
PULLllAN KELLOGG 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 0182 

PUBLIC SERVICE Of NiW llEXICO 
SAN JUAN 
1 
RETA OFIT 361.0 NW C GROSS) 

361.0 MW ( ESC > 
COAL 

.80 xs 
WELLllAN LORD 
DAVY POllERGAS 
ENERGY CONSUMPTION: 4.4% 
STATUS 1 STARTUP 4178 

GIBSO~ 5 Of PUBLIC SERVICE OF INDIANA IS A 3o3% SULFUR COAL FIRED UNIT 
PLANNED FOR LOCATION t:N PRINCETON• INDIANA. A CONTRACT WAS AWARDED TO 
PULLMAN KELLOGG FOR A LIMESTONE FGD SYSTEM CONSISTING Of FOUR kELLOGG
WEIR ABSORBER-REACTOR MODULES. SYSTEM START UP IS EXPECTED IN 1982. THE 
SYSTE~ WILL USE KELLOGG#$ PROPRIETARt MAGNESIUM-PROMOTED LIMESTONE. 

SAN JUAN 1 OF PUBLIC SERVICE Of NEW MEXICO IN WATERFLOW• NEW MEXICO IS A 
COAL (Q.8% s. 8100 BTllLB) FIRED BOILER WHICH SUPPLIES 1.319.000 ACFM OF 
FLUE GAS TO A RETROFil WELLMAN LORD FGD SYSTEM BY DAVY POWERGASo THE EMIS• 
SION CONTROL SYSTEM• .(PE RATIONAL Slk(E APRIL Of 1978 • CONSISTS Of A HOT 
SIDE ESP FOLLOWED BY FOUR CONE SPARE) VENTURI SCRUBBER/SPRAY TOWER ABSOR
BER TRAINS WHICH WERE DESIGNED TO REMOVE 85% OF THE FLUE GAS S02o AN IN
DIRECT HOT AIR REHEATER PRECEDES A BRICK LINED STACK. END PRODUCT ELEMEN
TAL SULFUR IS PRODUCU BY THE ALLIED CHEMICAL PROCESS. THE WATER LOOP IS 
CLOSED. 

----------------------------------------------~----·---------------------------------------------------

27 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 2 
STATUS OF FGD STSTE"S 

-----------------------------------------------~---------------------------------------------------------UMIT lDUTlflCATlON ABSTRACT 

-------------------·--------------------------------~----------------------------------------------------PUBLIC SERVICE OF NEW "EXICO 
SAN JUAN 
2 
RETROFIT 350.0 .. W (GROSS) 

3 5 0. 0 "w C E SC > 
COAL 

.tlO IS 
WElL .. AN LORD 
DAVY POWERGAS 
ENERGY CONSU .. PTJON: 4.6% 
STATUS 1 STARTUP 8178 

SAN JUAN 2 OF PUBLIC SERVICE OF NEW "EXICO IN WATERFLOW• NEW "EXICO IS A 
COAL <0.8% s. 8100 BTU/LB> FIRED BOILER WHICH SUPPLIES 1 9 319 9 000 ACFM OF 
FLUE GAS TO A RETROFIT WELL"AN LORD FGD STSTE" BY DAVY POWER&AS. THE EMIS
SION CONTROL STSTE"• OPERATIONAL SINCE AUGUST OF 1978. CONSISTS OF A HOT 
SIDE ESP FOLLOWED BY FOUR (ONE SPARE> VENTURI SCRUBBER/SPRAT TOWER ABSOR
BER TRAINS WHICH WERE DESIGNED TO RE .. OVE 85% OF THE FLUE GAS so2. AN IN
DIRECT HOT AIR REHEATER PRECEDES A BRICK LINED STACK. END PROOUCT ELEMEN
TAL SULFUR IS PRODUCED BY THE ALLIED CHEMICAL PROCESS. THE WATER LOOP IS 
CLOSlD. 

-------------------~----------~------------~-------------------------------------------------------------PUBLI( SERVICE OF NEW "EXlCO 
SAN .IUAN 
3 
NEW 534.0 "W (GROSS) 

534.0 lllW ( ESC> 
COAL 

.ao xs 
WELLMAN LOAD 
DAVY POWERGAS 
ENE•6Y CONSU .. PTlON: ****I 
STATUS 1 STARTUP 12179 

SAN JUAN 3 IS A COAL f0.8% s. 8100 BTU/LB) FIRED UNIT Of THE PUBLIC 
SERVICE Of NEW "EXlCO ANO IS LOCATED IN WATEAFLOW 9 NEW MEXlCO. THE FGD 
SYSTEM. SUPPLIED BY DAVY POWERGAS IS AN JNTE6AATION OF THE WELL .. AN 
LORD SD2 RECOVEAr PAOCESS AND ALLIED CHE .. ICAL'S S02 REDUCTION TO SULFUR 
PROCESS. FIVE <ONE SPARE) VENTURI SCRUBBER/SPRAT TOWER ABSOABER (90% DE
SIGN 502 RE"OVAL) TRA~NS FOLLOW A HOT SIDE ESP. AN INDIRECT H01 AIR 
REHEATER BOOSTS THE GAS TEMPERATURE 50 DEG F. THE SYSTE" OPERATES 
IN A CLOSED WATER LOOP MODE. OPEAATJONS CO .. MENCE~ IN DECE .. BER 9 1979. 

------------------------------~--------------------------------------------------------------------------PUBLIC SERVICE Of NEW MEXICO 
SAN JUAN 
4 
llUI 534.0 "W (GROSS> 

534 .O "W ( ESC> 
COAL 

.80 xs 
WELL"AN LORD 
DAVY POWEllGAS 
ENE•'Y CONSU"PTION: ••••I 
STATUS 2 STARTUP 1182 

SAN JUAN 4 IS A COAL 10.8% S 9 8100 BTU/LB) FIRED UNIT Of THE PUBLIC SER
VICE Of NEW MEXICO U~IEA CONSTRUCTION IN WATERFLOW 9 NEW MEXICO. THE fGD 
STSTElll BEING SUPPLIED BT DAVY POWER6AS IS AN INTE6RATJON Of THE WELLMAN 
LORD saz RECOVERY PROCESS AND ALLIED CHEMICAL'S soz REDUtTJON TO SULFUR 
PROCESS. FIVE <ONE SPARE> VENTURI SCRUBBER/SPRAY TOWER ABSORBER (90% DE
SIGN SD2 RE"OVAL) TRAINS WlLL FOLLOW A HOT SIDE ESP. AN INDIRECT HOT AJA 
REHEATER WILL BOOST TME GAS TEMPERATURE 50 DEG F. THE SYSTEM WILL OPERATE 
lN A CLOSED WATER LOOP "ODE. START UP JS EXPECTED JN JANUARY 9 1982 

---~---------------·---------------------------·-------------------~-------------------------------------SALT alVEA PAO.IECT 
CORONADO 

' llEW 350.0 lllW C GAO$$) 
280.0 "" use> 

COAL 
1.00 IS SUB8ITUMINOUS 

LIMESTONE 
PULLlllAN KELLOGG 
ENER'Y CONSUlllPTION: ****I 
STATUS 1 STARTUP 11179 

SALT RIVER PROJEcr-s CORONADO , IS A DAY BOTTOM PULVERIZED SUBBITUMINOUS 
COAL <1.0% S, 8300 BTl/LB) FIRED BOILER LOCATED IN ST. JOHNS 9 

ARIZONA. PULL"AN KELLOGG SUPPLIED THE TWO LIMESTONE HORIZONTAL WEIR SPRAY 
TOWERS WHICH WILL REMCVE 82.5% OF THE S02 FRO" THE FLUE GAS PASSED THAOU6H 
THE"• VERTICAL HEJL "IST ELIMINATORS PRECEDE A 500 FOOT STACK. A MINIMU .. 
OF 2(1 BYPASS PROVIDES REHEAT. THE WATER LOOP IS AN OPEN "ODE. AND THE 
UNSTABJL-llED SLUDGE IS DISPOSED IN AN UNLINED POND. START UP WAS 
IN NOVE"8ER 9 1979. 

---------------------------------------------------~-----------------------------------------------------SALT RIVER PAOJECT 
CORONADO 
2 
•uw 350.0 MW • GROSS) 

280.0 MW CESC) 
COAL 
1.00 IS SU81UTU"INOUS 

LIMESTONE 
PULL"AN k ELL066 
ENEll&Y CONSUMPTION: ****I 
STATUS 2 STARTUP 10180 

SALT RIVER PROJECT-s CORONADO 2 IS A ORY BOTTOM PULVERIZED SUBBITU"INOUS 
COAL C1.0% s. 8300 BTOILB) FIRED BOILER UNDER CONSTRUCTION IN ST. JOHNS, 
ARIZONA. PULLMAN ICELLO&G JS SUPPLYING TWO LIMESTONE HORIZONTAL WEIR SPRAY 
TOwEAS WHICH WILL RE .. ~VE 82.51 OF THE S02 FRO" THE FLUE GAS PASSED THROUGH 
THEMo VERTICAL HEIL MIST ELIMINATORS PRECEDE A 500 FOOT STACK. A "INJ"U" 
Of 2tl BYPASS WILL PROVIDE REHEAT. THE WATER LOOP WILL BE OPEN• AND THE 
UNSTABILIZED SLUDGE WILL BE DISPOSED IN AN UNLINED POND. START UP JS EX
PECTED IN JANUARY 9 1910. 

_____________________________ _,. _________________________________________________________________________ _ 

SALT RIVER PROJECT 
COIONADO 
:s 
NEY 3S0.0 MW (GROSS) 

zao.o Mw 1Ese> 
COAL 
1.00 IS 

LIMlSTONl 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****I 
STATUS 6 STARTUP 01 0 

CORONADO 3 IS A DAY 8CTTOM PULVERIZED SUBBITUMINOUS COAL <1.0Z 5 9 8300 BTU 
/LB) FIA-ED UNIT PLANNIO BY SALT RIVEi PROJECT TO BE LOU TED IN ST• .IOHN-s, 
ARIZONA• THE UTILITY IS PRESENTLY CONSIDEA1N6 THE INSTALLATION Of TWO HOR
IZONTAL SPRAY TOWERS UTJLIZJNG LIMESTONE AS THE ABSORBENT. PLANS FOR AN 
EMISSION CONTROL SYSTEM HAVE NOT BEEN FINALIZED. THE SYSTEM WILL HAVE A 
20% BYPASS REHEAT• ANI THE SLUDGE WILL PROBABLY BE PONDED• SCHEDULED OPER
ATION DATE 15 1984. 

---------------------------------------------------------------------------------------------------------
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-----------------------------------~----------------·-----------------------~----------------------------SAN MIGUEL ELECTRIC COOP 
SAN IUGUEL 
1 
NEW 

COAL 

400.0 IOI l GROSS> 
400 .O MW I ESC) 

1. 70 IS LIGtHTE 
LIMESTONE 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: 5.0X 
STATUS 2 STARTU' 9180 

SAN MIGUEL 1 OF THE SAN MIGUEL ELECTRIC COOP IS A LIGNITE (1.7X S. 5000 
BTU/LB) FIRED RADIANT BOILER UNDER CONSTRUCTION IN SAN MIGUEL• TEXAS. THE 
EMISSION CONTROL SYSTE" ON THIS UNIT WILL CONSIST OF A COLD SIDE ESP FOL
LOWED BY FOUR BABCOCK AND WILCOX 861 EFFICIENT LIMESTONE TCA MODULES. 
CHEVRON MIST ELIMINATORS WILL PRECEDE AN IN-LINE REHEATER AND AN ACID 
BRICk LINED STACK. THE WATER LOOP WILL BE CLOSED• AND THE DEWATERED SLURRY 
WILL BE MIXED WITH FLYASH BY RESEARCH COTTRELL AND DISPOSED IN AN OFF SITE 
LANDFILL. 

---------------------------------------------------------------------------------------------------------SEMIN8LE ELEtfRIC 
SEMINOLE , 
NEW 620.0 "W (GROSS) 

620.0 "W I( ESC> 
COAL 

2. 75 IS 
LI"ESTONE 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****I 
STATUS 5 STARTUP 6/83 

SEMINOLE 1 Of SE .. INOLE ELECTRIC IS A COAL C2.75l s. 11.700 BTU/LB) FIRED 
UNIT PLANNED FOR LOCATION IN PALATKA• flORIDA. THE E"ISSION CONTROL SYSTE" 
WILL CONSIST OF ESP-s AND A LIMESTONE f6D SYSTE"• THE UTILITY IS CURRENTLY 
REQUESTING/EVALUATIN6 BIDS FOR THE SYSTE ... START UP IS EXPECTED IN JUNE OF 
1983. 

----------------------------------------------------.~---------------------------------------------------
SEMINOLE ELECTRIC 
SEMINOLE 
2 
NEW 620.0 "W l GROSS) 

620.0 MW (ESC) 
COAL 
2.75 IS 

LIMESTOME 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****l 
STATUS 5 STARTUP 6/85 

SE .. INOLE 2 OF SE .. INOLI ELECTRIC IS A COAL (2.751 S 9 11.700 BTU/LB> FIRED 
UNIT PLANNED FOJ LOCATIOM IN PALATKA 9 FLORIDA. THE EMISSION CONTROL SYSTEM 
WILL CONSIST Of ESP-s AND A LI .. ESTONE FGD SYSTEM. THE UTILITY IS CURRENTLY 
REQUESTING/EVALUATING BIDS FOR THE SYSTE ... START UP IS EXPECTED IN JUNE OF 
1985. 

-------------------~-------------------------------------------------------------------------------------SIKESTON BOARD OF MUNIC. UTlL. 
SIKESTON 
1 
NEW 235.0 MW f: GROSS> 

235.o MW use> 
COAL 
2.80 1s 

u•nSTONE 
BABCOCK & WILCOX 
ENERGY CONSU"PTION: 1.61 
STATUS 2 STARTUP 1181 

THE SIKESTON BOARD OF MUNICIPAL UTILITIES 1 SIKESTON 1 IS A PULVERIZED COAL 
(2.81 S 9 11.340 BTU/LI) FIRED BOILER UNDER CONSTRCTION IN SIKESTON 9 "IS
SOURI. BABCOCK AND WI,COX IS SUPPLYING AN E"ISSION CONTROL SYSTE" COMSIST
ING OF TWO ESP 1 S AND THREE 501 CAPACITY LIMESTONE VENTURI FGD MODULES. THE 
CLEANED GAS WILL PASS THROUGH CHEVRON MIST ELIMINATORS BEFORE EXITING A 
450 fOOT FRP LINED FLUE tA SECOND CARBON STEEL LINED fLUE• USED FOR E"ER
GENCY BYPASS• IS ALSO IN THE STACK)• THE WATER LOOP WILL BE OPEN• AND THE 
SLUDGE WILL BE PONDED. START UP JS S~ATED FOR JANUARY• 1981. 

-----------------------------..... ----------------~-----------------------~---------------------------------SOUTH CAROLINA PUBLIC SERVICE 
IUNYAH 
2 
HW 280.0 Ml I GROSS> 

140.0 MW I ESC> 
COAL 
1.70 IS BITUMINOUS 

LIMESTONE 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: 1.11 
STATUS 1 STARTUP 7177 

WlNYAH 2 OF SOUTH CAROLINA PUBLIC SERVICE IS A PULVERIZED BITU .. INOUS COAL 
<1.701 s. 11,soo BTU/LB) FIRED UNIT LOCATED IN GEORGETOWN. SOUTH CAROLINA. 
A COLD SIDE ESP AND A BABCOCK AND WILCOX VENTURI SCRUBBER/Ll .. ESTOME TRAY 
TOWER ABSORBER TllAJN •DESIGNED TO REMOVE 691 OF THE SOZ fRO" THE BOJLEA 
FLUE GAS "AKE UP THE EMISSION CONTROL SYSTEM ON THIS UNIT. THE SYSTE" 
OPERATES IN AN OPEN WATER LOOP, AND ~HE SLUDGE IS DISPOSED JN AN ON-SITE 
UNLINED POND. THIS SYSTEM HAS BEEN OPERATIONAL SINCE JULY Of 1977. 

-----------------·-~--4----------------------------------------------------------------------------------SOUTH CAROLINA PUBLIC SERVICE 
lllNY AH 
3 
NEW 280.0 MW (GROSS) 

280 .o "W C ESC> 
COAL 
1.70 IS 

LIMESTONE 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: Z.11 
STATUS Z STARTUP 5/80 

WINYAH 3 IS A DRY BOTTON BOILER UNDER CONSTRUCTION BY SOUTH CAROLINA PUB
LIC SERVICE WHICH WIL' BURN 1.71 SULFUR COAL (11.500 BTU/LB) JN GEORGE
TOWN, SOUTH CAROLINA. AN ESP WILL PRECEDE A BABCOCK AND WILCOI LIMESTONE 
FGD SYSTEM AND AN INDIRECT STEAM AEHEATER. THE WATER 100P Will BE CLOSED. 
EXPECTED START UP DATE IS MAY• 1980. 

-----------------------------------------------·----.----------------------------------------------------
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-----------------------------~----------------~-----------------------~---------------------------------SOUTH CAROLINA PUBLIC SERVI CE 
WINY AH 
4 
lllEW 280.0 fllW l GROSS) 

280.0 l'IW C ESC> 
COAL 
1.70 ZS BITUMINOUS 

LIME STONE 
AMERICAN AIR fllTER 
ENERGY CONSUMPTION: 2.1% 
STATUS 3 STARTUP 7/81 

SOUTH CAROLINA PUBLIC SERVICE~S WINYAH 4 15 A PLANNED BITUMINOUS COAL 
C1.71 S, 11 0 500 BTU/LB> FIRED UNIT TO BE LOCATED IN GEORGETOWN, SOUTH 
CAROLINA• TWO Al'IERlCAN AIR FILTER LIMESTONE SLURRY SPRAY TOWERS Will 
fOLLOW AN ESP. THE TEMPERATURE OF THE CLEANED GAS Will BE RAISED BY AN 
INDI~ECT STEAfll REHEATER. THE SYSTEM WILL OPERATE IN A CLOSED WATER LOOP 
MOOE. THE CONTRACT FOR THE FGD SYSTEM HAS BEEN AWARDED. ANO START UP IS 
EXPECTED IN MAY• 1981'. 

-------------------~-------------------------------~-----------------------------------------------------SOUTH "ISSISSlPPI ELEC PWA 
R.D. "ORROW 
1 
NEW 

COAL 
1.30 IS 

LIME STONE 

200.0 MW (GROSS> 
124 .O MW ([SC) 

IILEY STOKEA/ENVIRONEERING 
ENERGY CONSUMPTION: 5.51 
STATUS 1 STARTUP 8/78 

A.O. fllOAAOW 1 OF SOUTHERN MISSISSIPPI ELECTRIC IS A PULVERIZED COAL (1.31 
s, 1'•000 BTU/LB> FIA&D UNIT IN HATTISBURG• MISSISSIPPI. THE EMISSION CON
TROL SYSTEM FOR THIS UNIT CONSISTS OF A HOT SIDE ESP FOLLOWED BY A Lil'IE
STONE VENTRI-ROD ABSORBER SUPPLIED BY RILEY STOKER/ENVIRONEERING. AFTER 
THE CLEANED GAS PASSES THROUGH A VEA~ICAL CHEVRON MIST ELIMINATOR, IT IS 
JOlMED B1 A 38~ BYPASS REHEAT 8Ef0RE IT IS DISCHARGED THROUGH A 408 fOOT 
STACK SHARED BY UNITS 1 AND 2 (EACH UNIT HAS ITS OWN ACID &RICK LINED 
FLUE). THE WATER LOOP IS CLOSED, ANO THE FLYASH STABILIZED SLUDGE IS 
HAULED BY TRUCK TO AN Off SITE LANDFILL. THE SYSTEM HAS BEEN OPERATIONAL 
SINCE AUGUST Of 1978. 

-------------------~---------_.., _______________ _.. ________________________________________________________ _ 
SOUTH MISSISSIPPI ELEC PWA A.D. "ORROW 2 OF SOUTHERN MISSISSIPPI ELECTRIC IS A PULVERIZED COAL c1.3z 
ReDe MORROW S, 1,,000 BTU/LB) FIRED UNIT IN HATTIS8UR6• MISSISSIPPI. THE EMISSION CON-
2 TROL SYSTEM FOR THIS UNIT CONSISTS OF A HOT SIDE ESP FOLLOWED BY A LIME-
NEW 200.0 MW (GROSS) STONE VENTRI•ROO ABSORBER SUPPLIED BY RILEY STOKER/ENVIRONEERING. AFTER 

124.0 MW cesc> THE CLEANED GAS PASSES THROUGH A VERTICAL CHEVRON MIST ELIMINATOR, IT IS 
JOINED &Y A 381 BYPASS REHEAT BEFORE IT IS DISCHARGED THROUGH A 408 FOOT 
SlACk SHARED BY UNITS 1 ANO 2 CEACH UNIT HAS ITS OWN ACID BRICK LINED 
fLUE>• THE WATER LOOP IS CLOSED, ANO THE fLYASH STABILIZED SLUDGE IS 

COAL 
1.30 IS 

LIMESTONE 
RILEY STOKERIENVIRO•EERING 
ENERGY CONSUMPTION: 5.SZ 

HAULED BY TRUCK TO AN OFF SITE LANDFILL. THE SYSTEM HAS BEEN OPERATIONAL 
SINCE JUNE OF 1979. 

STATUS 1 STARTUP 6/79 

-----------------------------~----------------~---------------------------------------------------------
SOUTHEIN 
ltARION 
4 

ILLINOIS POWER COOP 

NEii 18400 MW (GROSS) 
184.0 MW CESC) 

COALllEFUS 
3.50 IS 

L l"E STOlll E 
BABCOCK & WILCOX 
ENERGY CONSUMPTION: ••••Z 
STATUS 1 STARTUP 5/79 

UNIT ' AT SOUTHERN ILLINOIS POWER coop·s MARION STATION IN MARION, ILLI
NOIS JS A CYCLONE FIRED COAL (3.0l So 9000 &TU/LB) BOILER WHICH IS SERVED 
BY A 89.41 EFFICIENT IOESIGN) LIMESTONE FGD SYSTEM SUPPLIED BY BABCOCK AND 
WILCOX. TWO SPRAY TOWERS ANO A BRICK LINED STACK ARE DOWNSTREAM OF AN ESP 
IN THIS SYSTEM• THE W•TER LOOP IS OPEN, AND THE FLYASH STABILIZED SLUDGE 
IS OEWATEREO AND LANDFILLED. THE SYSlElt BECAME OPERATIONAL DURING MAY OF 
1979. 

-----------------------------------------------~---------------------------------------------------------SOUTHERN ILLINOIS POWER COOP 
MU I ON 
5 
NEW 300.0 MW C GROSS> 

300.0 "" C ESc > 
COAL 
1.00 '.IS 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
fNERGY CONSUMPTION: ••••Z 
STATUS 6 STARTUP 0/84 

MARION 5 IS A COAL (3.01 S, 9000 BTU/LB> FIRED UNIT PLANNED BY SOUTHERN 
ILLNOIS POWER COOP Foe LOCATJON IN RARJON, ILLINOIS. THE UTILITY HAS NOT 
WET DECIDED ON AN FGD PROCESS AS IT lS WAITING FOR THE FINALIZATION OF 
THE S02 REGULATIONS THE UNIT VILL HAVE TO "EET. START UP IS EXPECTED IN 
1984. 

-----------------------------------------------~---------------------------------------------------------SOUTHERN INDIANA GAS ' ELEC 
A.a. BROWN 

' NEV 265.0 MW CGROSS> 
265 • 0 RW l ESC> 

COAL 
4e50 ZS 

•UAL ALKALI 
fl.C CORPORA TIOM 
flllEl6Y CONSUfllPTION: .az 
STATUS 1 STARTUP 3/79 

SOUTHERN INDIANA GAS IND ELECTllC-s •• a.BROWN 1 JS A DAY BOTTOM PULVERIZED 
COAL (4.51 S, 13,010 ITU/LB> FIRED UNIT JN VEST FRANKLIN, INDIANA. f"C 
SUPPLIED A DUAL ALKALI FGD SYSTER DESIGNED TO REROVE 851 OF THE FLUE GAS 
S02. THE UNIT CONSISTI OF TWO THREE STA6E DISC CONTACTORS. A £OLD SIDE ESP 
PROVIDES PRIRARY PARTICULATE CONTROL, AND ONE CHEVRON MIST ELIMINATOR/MOD
ULE PRECEDES A 498 FotT ACID BRICK LINED STACK. THE SYSTEM PRODUCES A 
FILTER LAKE WASTE PROIUCT WHICH JS DISPOSED IN AN ON SITE LANDFILL. THE 
WATER LOOP CAN BE EITHER OPEN OR CLOSED. THE SYSTEM HAS BEEN OPERATIONAL 
SINCE MARCH Of 1979. . 

__________________ _,. __________________________ _. ________________________________________________________ _ 
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-------------------~---------------------------·---~-----------------------------------------------------SOUTHWESTERN ELECTRIC POWER 
HENRY w. PERICEY 
1 
NEV 720.0 l'IW (GROSS> 

720.0 l'IW C ESC> 
COAL 

• 80 lS LIGNITE 
LlME STONE 
AIR CORRECTION DIVISION, UOP 
ENERGY CONSUl'IPTION: ****X 
STATUS 3 STARTUP 12184 

HENRY w. PERKEY 1 IS 'WET BOTTO" LIGNITE co.n s. 6300 BTUILB> FIRED UNIT 
PLANNED BY SOUTHWESTERN ELECTRIC POWER FOR LOCATION IN HALLSVILLE• TEXAS. 
A CONTRACT HAS BEEN AUARDED TO THE AIR CORRECTION DIVISION OF UOP fOR FOUR 
LIMESTONE SPRAY TOWERS (99•% EfFlCIENCY>. "IST ELlMlNATlON WILL BE PRO
VIDED BY TWO STAGE CHEVRONS 1 AND THE STACK Will BE ACID BRICK LINED. NO 
REHEAT IS PLANNED. THI WATER LOOP WILL BE CLOSED 1 AND THE SLUDGE WILL BE 
POZ-0-TEC STABILIZED. START UP IS EXPECTED BY DECEMBER, 1983 • 

-----------------------------.... ---------------~---------------------------------------------------------SPAINUIELD C·ITY UTllJTlES 
SOUTHWEST 
1 
NEW 

COAL 

194.0 MW (GROSS) 
194.0 MW HSC) 

3e50 XS BITUMINOUS 
Ll"ESTONE 
AJA CORRECTION DIVISION, UOP 
ENERGY CONSUMPTION: 4.61 
STATUS 1 STARTUP 4177 

SPRINGFIELD CITY UTILITIES- SOUTHWEST 1 IS A PULVERIZED BITUMINOUS COAL 
C3.51 S1 12 1500 BTUILB> FIRED BOILER LOCATED JN SPRINGFIELD, MISSOURI. THE 
EMISSION CONTROL SYSTEM FOR THIS UNI~ CONSISTS Of A COLD SIDE ESP FOLLOWED 
BY T~O UOP Ll"ESTONE TCA "ODULES WHICH WERE DESIGNED TO REMOVE 80% OF THE 
FLUE GAS S02• ONE CHEVRON/MODULE LEADS TO A 384 FOOT CElLCOTE LINED STACK. 
THE DRY FLYASH STABILIZED SLUDGE JS DEWATERED BY A ROTARY DRU" VACUUM AND 
TRUCKED TO A LANDFILL. THE SYSTE" HAS BEEN OPERATIONAL SINCE APRIL1 1977. 

-----------------------------------------------~---------------------------------------------------------SPRINGFIELD WATER, LIGHT & PWR 
DALL"AN 
3 
NEW 205.0 MW I GROSS) 

ZOS.O MW (ESC> 
COAL 
3.30 XS 

LI"ESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 5.91 
STATUS 2 STARTUP 9180 

DALLMAN 3 OF SPRINGFIELD WATER, LIGHT, AND POWER IS A PULVERIZED COAL 
(3.31 S1 101500 BTU/LB) FIRED BOILER UNDER CONSTRUCTION IN SPRINGFIELD 1 
lllihOIS. RESEARCH COTTRELL JS SUPPLYING A LIMESTONE FGD SYSTEM DESIGNED 
TO REMOVE 95X OF THE S02 FROM 850 1000 ACFN OF BOILER FLUE GAS. A HOT SIDE 
ESP ~ILL PRECEDE TWO PACKED TOWER ABSORBERS, ONE HORIZONTAL CHEVRON PER 
MODULE, AND A 500 FOOT ACID BRICK LINED STACK• NO REHEAT WILL BE PROVIDED. 
A SLUDGE DISPOSAL STRATEGY HAS NOT B£EN FJNALIZED 1 BUT THE UTILITY IS CON
SIDERING EITHER PONDING OR LANDFILL. FGD OPERATIONS SHOULD BEGIN IN 
JULY Of 1980. 

-------------------r----------~----------------~----•----------------------------------------------------
ST• IOE ZINC 
&.F. WEATON 
1 
RETROFIT 60.0 "W (GROSS) 

60.0 MW (ESC> 
COAL 
3.00 XS 

CITRATE 
BUREAU Of MINES 
ENERGY CONSUMPTION: ****X 
STATUS 1 STARTUP 11179 

G.F. WEATON 1. OWNED IY ST. JOE ZINC. JS A COAL (3.0X s. 12.soo BTU/LB) 
FIRED BOILER LOCATED IN "ONACA, PENNSYLVANIA. THE BUREAU Of "INES RE
TROFITTED A PROTOTYPE CITRATE FGD SYSTE" ON THIS UNIT, WHICH PROVIDES 
POWER fOR THE LOCAL UTILITY GRID. ONE VENTURI SCRUBBER/ABSORBER TRAIN 
FOLLOWS A COLD SIDE ESP• TWO CHEVRON NIST ELIMINATORS ARE FOLLOWED BY 
A COMBINATION OF INDl8ECT HOT AIR AND DIRECT co .. BUSTION AEHEATERS. AND A 
10Z fOOT FIBERGLASS LINED SCRUBBER STACK. THE SYSTEM SOZ REMOVAL EFFICIEN
CY WILL BE OVER 90X. JHE WATER LOOP 1S CLOSED LOOP NODE. THE FGD SYSTEM 
COMMENCED OPERATION IN NOVEMBER OF 1979. 

------------------------------------------------~---------------------------------------------------------TAMPA ELECTRIC 
BIG BEND 
4 
NEW 475.0 "W lfiROSS) 

475.0 "W CESC> 
COAL 
8Se03 XS 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION: ****X 
STATUS 5 STARTUP 3185 

UNlT 4 Al lAMPA ELECT•1c-s BIG &END STATlON IS A PLANNED DAY BOTTOM PUL
VERIZED COAL (2.5% s. 10,3oa BTU/LB) FIRED UNIT TO BE LOCATED IM TAMPA, 
FLORIDA. THE FGD PROCESS HAS NOT YET BEEN CHOSEN. AN ESP WILL PROVIDE 
PRIMAAY PARTICULATE CONTROL. THE FGD SYSTEM1 WHICH WILL REMOVE 901 OF THE 
FLUE GAS S021 WILL INCLUDE AN INDIRECT HOT AIR REHEATER LEADING TO A 490 
FOOT CONCRETE LINED STACK. 

-------------------~---------------------------~---------------------------------------------------------TENNESSEE VALLEY AUTHORITY 
IOHNSONVJLLE 
1-10 
RETROFIT 1450.0 ""' (GROSS> 

600.0 "W l ESC> 
COAL 
3.10 IS 

"AGNESlUM OXIDE 
TVA/UNITED ENGINEERS 
ENERGY CONSUMPTION: ••••X 
STATUS 5 STARTUP 12181 

UNITS 1 THROUGH 10 AT IOHNSONVILLE STATION OF TVA ARE COAL (2.61 S1 101750 
BlUILB) FlRED BOILERS LOCATED IN NEW IOHNSONVILLE 1 TENNESSEE. UNITED EN
GINEERS HAS BEEN AWARDED A CONTRACT TO PROVIDE ENGINEERING ASSISlANCE TO 
TVA FOR A 901 EFFICIENT MAGNESIUM OXIDE FGD SYSTE" TO BE RETROFITTED ON 
THESE UNITS. SULFURIC ACID WILL BE PRODUCED AS A BYPRODUCT FRO" THIS SYS
TEM, WHICH WILL FEATURE FOUR VENTURI SCRUBBER/ABSORBER TRAINS CONE SPARE), 
60% &YPASS REHEAT, AND A 600 FOOT STACK. START UP IS EMPECTED IN 1982. 

----------------------------------------------~---------------------------------------------------------
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-------------------~--------------------------~---------------------------------------------------------UNIT IDENTlfltATION ABSTRACT 

-------------------~---------------------------~---------------------------------------------------------TENNESSEE VALLEY AUJHORITY 
PARA OISE 
1 
RETROFIT 704.0 9'W (GROSS> 

704.0 MW ( ESC) 
COAL 
4.20 ZS 

LIMESTONE 
CHUUCO 
ENERGY CONSUMPTION: ••••I 
STATUS 3 STARTUP 6182 

PARADISE 1 OF TVA IS A 4.2% SULFUR COAL fIREO UNIT LOCATED IN PARADISE. 
KENTUCKY. A CONTRACT HAS BEEN AWARDED TO CHEMICO FOR AN 84.2% EFFICIENT 
LIMESTONE fGD SYSTEM 10 BE RETROFITTED ON THIS BOILER. SIX VENTURI SCRUB
BERS AND VENTURI ABSORBER TRAINS WILL FOLLOW AN ESP. INLET FLUE GAS Will 
BE USED TO HEAT WATER• WHICH IN TURN WILL BE USED TO REHEAT THE OUTLET 
FLUE GAS. FORCED OXID,TION WILL BE USED IN ONE MODULE TO CONTROL SCALING 
THROUGHOUT THE SYSTEM. THE UTILITY E•PECTS TO GET AN 80% SOLIDS LANDflLL
ABLE GRADE SLUDGE. OP!RATIONS SHOULD START IN JUNE• 1982. 

---~-----------------------------------------------------------------------------------------------------TENNESSEE 
PARADISE 
2 
RETROFIT 

COAL 
4.20 %5 

LIMESTONE 
CHEMICO 

VALLEY AUTHOR I TY 

704.0 MW (GROSS) 
704.0 MW I ESC> 

ENERGY CONSUMPTION: ****I 
STATUS 3 STARTUP 3182 

PARADISE 2 Of TVA IS A 4.2% SULFUR COAL FIRED UNIT LOCATED IN PARADISE• 
KENTUCKY. A CONTRACT HAS BEEN AWARDED TO CHEMICO FOR AN 84.21 EFFICIENT 
LIMESTONE fGO SYSTEM TO BE RETROFITTED ON THIS BOILER. SIX VENTURI SCRUB
BERS ANO VENTURI ABSORBER TRAINS WILL FOLLOW AN ESP. INLET FLUE GAS WILL 
BE USED TO HEAT WATER• WHICH IN TUAN WILL BE USED TO REHEAT THE OUTLET 
FLUE GAS• FORCED Olll>r TlON WlLL BE USED IN ONE MODULE 10 CONTROL SCALING 
THROUGHOUT THE SYSTEM. THE UTILITY EXPECTS TO GET AN 80% SOLIDS LANDfILL
ABLE GRADE SLUDGE. OPERATIONS SHOULD START IN MARCH• 1982. 

-----------------------------------------------·---------------------------------------------------------TENNESSEE VALLEY AUTHORITY 
SHAWNEE 
10A 
RETROFIT 10.0 MW I( GROSS> 

10.0 MW ( ESC) 
COAL 
2.90 %5 8ITUM1NOUI 

LIME ILU•ESTONE 
AIR CORRECTION DIVISION• UOP 
ENERGY CONSUMPTION: ••••I 
STATUS 1 STARTUP 4172 

SHAWNEE 10 Of TVA IS A 2.9% SULFUR BITUMINOUS COAL FIRED BOILER LOCATED IN 
PADUCAH• KENTUCKY. MODULE 10A IS A RETROFIT PROTOTYPE LIME/LIMESTONE TCA 
SYSTEM SUPPLIED BY THE AIR CORRECTION DIVISION. UOP. THE SYSTEM UTILIZES 
A CHEVRON MIST ELIMINATOR AND A DIRECT COMBUSTION REHEAlER• ANO OPERATES 
IN A CLOSED WATER LOO.. THIS TEST PROGRAM IS fUNOEO BY THE EPA WITH TVA AS 
THE CONSTRUCTOR ANO FACILITY OPERATOR. THE BECHTEL CORP. OF SAN FRANCISCO 
IS THE MAJOR CONTRACTIR• TEST DIRECTOR• AND REPORT WRITER. THE SYSTEM HAS 
BEEN OPERATIONAL SINCE APRIL• 1972. 

-------------------~---------..... ---------------------4----------------------------------------------------TENNESSEE VALLEY AU1MORITY SHAVNEE 10 Of TVA IS A 2.9% SULFUR BITUfllINOUS COAL FIRED BOILER LOCATED IN 
SHAWNEE PADUCAH• KENTUCKY. "OIULE 108 IS A RETROFIT PROTOTYPE LIME/LIMESTONE VEN-
10B TURI SCRUBBER/SPRAY TOWER ABSORBER SUPPLIED BY CHEMICO. THE SYSTEM• OPERA-
RETROf IT 10o0 MW (6ROSS) TlONAL SINCE APRIL• 1972• INCLUDES A CHEVRON MIST ELIMINATOR ANO A DIRECT 

to.o MW CESC) COMBUSTION REHEATER. AND OPERATES IN A CLOSED WATER LOOP. THIS TEST PRO
COAL 
2.90 IS BITUMINOUS 

LIME IU MES TONE 
CME"ICO 
ENERGY CONSUMPTION: ••••I 
STATUS 1 STARTUP 4172 

GRAM IS FUNDED BY THE EPA WITH TVA AS THE CONSTRUCTOR AND FACILITY OPERA
TOR. THE BECHTEL CORP. Of SAN FRANCISCO IS THE MAJOR CONTRACTOR• TEST DI
RECTOR• AND REPORT WRITER. 

---------------------------------------------------------------------------------------------------------TENNESSEE VALLEY AUTHORITY WIDOWS CREEK 1 IS A PULVERIZED BITUM~NOUS COAL <3.71 s. 11.100 BTU/LB> 
WIDOWS CREEk FIRED BOILER Of TVA LOCATED IN BRIDGEPORT. ALABAMA. COMBUSTION EN6INEER1N6 
7 IS PRESENTLY RETROFITTING A LIMESTONi VENTRI ROD SCRUBBER/SPRAY TOWER AB-
IETROfIT 575.0 ..W (GROSS> SORBER FGD SYSTEM ON THIS UNIT. AN ESP WILL PRECEDE THE SCRUBBING TRAIN• 

575.0 MW CESC> AND A COMBINATION Of A BULK ENTRAINMENT SEPARATOR• TWO CHEVRON MIST 
COAL 
3.70 IS BITUMINOUS 

LIMESTONE 
COMBUSTION ENGINEERIN6 
ENER6Y CONSUMPTION: ••••I 
STATUS 2 STARTUP 10180 

ELIMINATORS AND A fINllED TUBE REHEAT&R FOLLOW THE SYSTEM. THE 
SCRUBBER SLUD6E WILL BE DISPOSED IN A SLU06E POND. CONSTRUCTION BEGAN 
IN SEPTE"BER• 1978• ANO START UP IS EXPECTED JN OCTOBER• 1980. 

-------------------~---------~---------------------------------------~---------------------------------TENNESSEE VALLEY AUTHORITY 
WIDOWS CREEK 
8 
RETROFIT 550.0 MW •GROSS> 

550.0 MW C ESC > 
COAL 
3.70 IS 

LIME STONE 
TENNESSEE VALLEY AUIHORlTY 
ENERGY CONSUMPTION: 4.71 
STATUS 1 STARTUP 5177 

WIDOWS CREEK 8 OF TVA IS A BALANCED ORAfT• TANGENTIALLY FIRED COAL (4.3% 
s. 10,000 BTU/LB) BOILER IN BRIDGEPORT• ALABAMA. TVA RETROFITTED THIS UNIT 
WITH A LIMESTONE f6D SYSTEM (801 OES16N 502 REMOVAL EFFICIENCY> WHICH BE
GAN OPERATIONS JN MAY• 1977. AN ESP PRECEDES FOUi VARIABLE THROAT VENTUll 
SCRUBBER/MULTI6RID TOYER ABSORBER TRAINS (ONE Of THE TOWERS lS PACKED>. 
ONE VERTICAL CHEVRONITRAIN AND AN INOIRECT HOT AIR REHEATER ARE INCLUDED 
IN THE SYSTEM. SLUDGE FROM THE F60 SYSTEM IS PONDED. 

-------------------·---------------------------~---------------------------------------------------------
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------------------------------~----------------!----------------------------------------------------------UNIT IOENTlflCATlON ABSTRACT 

-·----------------------------~----------------~---------------------------------------------------------TEXAS MUNICIPAL POWER AGENCY 
Gl9BONS CREEK 
1 
NEW 400.0 MW (GROSS) 

4QC.O MW ( ESC> 
COAL 
1.06 XS LIGNITE 

LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION; ••••I 
STATUS 3 STARTUP 1/82 

GIBBtNS CREEK 1 OF THE TEXAS MUNICIPAL POWER AGENCY lS A DRY BOTTOM PUL• 
VERilEO LIGNITE C1.06J S 1 4860 BTU/LB) FIREO UNIT PLANNED FOR LOCATION IN 
CARLOS, TEXAS. THE EMISSION CONTROL SYSTEM WILL CONSIST OF A COLD SIDE ESP 
FOLLOWED BY THREE SOX CAPACITY LIMESTONE SPRAY TOWERS. A CONTRACT KAS BEEN 
AWARDED TO COMBUSTION ENGINEERING FOi THE FGD SYSTEM, WHICH INCLUDES A 
CHEV~ON MIST ELlMlNATGR ANO A STEA" COIL REHEATER• CLEANED FLUE GAS WILL 
BE DISCHARGED THROUGH A 46S FOOT ACID BRICK LINED STACK. THE POZ•O•TEC 
STABILIZED SLUDGE WILl BE USED AS STRIP MINE LANDFILL. CONSTRUCTION WILL 
BEGIN IN 1980, AND START UP IS EXPECTED IN JANUARY, 1982. 

---------------·-------------------------------------------------------~---------------------------------TEXAS POWER ~-LIGHT 
SANDOW 
4 
NEW 54S.O MW •GROSS> 

382 .O MW (ESC) 
COAL 

1.t>O IS LIGNITE 
LIMESTONE 
COMBUSTION ENGINEERING 
ENERGY CONSUMPTION: ••••% 
STATUS 2 STARTUP 7/80 

SANDOW 4 IS A PULVERilED 1.61 SULFUR LIGNITE FIRED BOILER Of TEXAS POWER 
AND LIGHT UNDER CONSTRUCTION IN ROCKDALE, TEXAS. COMBUSTION EN6INEERIN6 IS 
SUPPLYING THREE LIMESTONE SPRAY TOWERS FOR THIS UNIT. A COLD SIDE ESP WILL 
PROVIDE PRIMARY PARTICULATE CONTROL. A 301 BYPASS REHEAT WILL BE USEDe AND 
THE OVERALL S02 REMOVAL EFFICIENCY WILL BE 751. THE SYSTE" WILL OPERATE IN 
A CLOSED WATER LOOP 1 AND THE SLUDGE WILL BE PONDED. START UP IS EXPECTED 
IN JULY, 1980. 

-----------------------------.... ----------------~---------------------------------------------------------TEXAS POWER & LIGHT 
TWIN OAKS 
1 
NEW 750.0 MW •GROSS) 

750.0 MW CESC) 
COAL 

• 70 IS LIGNITE 
LIMESTONE 
CHEMICO 
ENERGY CONSUMPTION; ••••I 
STATUS 3 STARTUP 8/84 

TWIN OAKS 1 IS A 0.7SJ SULFUR LI6NITE FIRED BOILER PLANNED BY TEXAS POWER 
AND LIGHT AND ALCOA FOR LOCATION IN BRE .. ONDe TEXAS. A CONTRACT MAS BEEN 
AWARDED TO CHEMICO FOR A Ll"ESTONE FGD SYSTEM ON THIS UNIT. START UP IS 
EXPECTED lN AUGUST OF 1984. 

-------------------~---------..... ---------------------~----------------------------------------------------TEXAS POWER & LIGHT 
TWIN OAKS 
2 
NEW 750.0 "W •GROSS> 

750.0 MW C ESC> 
COAL 

• 70 IS LIGNITE 
LIMESTONE 
CHEMICO 
ENERGY CONSUMPTION; ****I 
STATUS 3 STARTUP 8/85 

TWIN OAkS 2 IS A 0.751 SULFUR LIGNITE FIRED ~OILER PLANNED BY TEXAS POWER 
AND LIGHT AND ALCOA FOR LOCATION IN BREMONDe TEXAS. A CONTRACT HAS BEEN 
AWARDED TO CHE"ICO FOR A LIMESTONE FGD SYSTE" ON THIS UNIT. START UP IS 
EXPECTED IN AUGUST OF 1985. 

---~---------------~---------------------------~---------------------------------------------------------TEXAS UTILITIES 
FOREST GROVE 
1 
NEW 750.0 MW •GROSS) 

750.0 MW HSC) 
COAL 

.80 IS LIGNITE 
PROCESS NOT SELECTED 
VENDOR NOT SELECTED 
ENERGY CONSUMPTION; ·••••I 
STATUS S STARTUP 0/81 

TEXAS UTILITIES lS PLANNING A LIGNITi (0.81 S, 7000 BTUILB) FIRED BOILER• 
FOREST GROVE 1 1 WHICH WILL BE LOCATED IN ATHENS, TEXAS. THE UTILITY IS 
PRESENTLY REQUESTING BIDS ON AN FGD SYSTE" FOR THIS UNIT. TWO esp•s WILL 
PROVIDE PRIMARY PARTICULATE CONTROL, AND NO STACK GAS REHEAT IS PLANNED. 
START UP IS EXPECTED IN LATE 1981. 

_____________________________ _.. _________________________________________________________________________ _ 

TEXAS UTILITIES 
"ARTlN LAKE 
1 
NEW 793.0 MW •GROSS> 

595 .O "W • ESC> 
COAL 

.90 IS LIGNITE 
LIMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 1.31 
STATUS 1 STARTUP 4/77 

TEXAS UTILITIES- "AATl:N LAKE 1 IS A l.I6NITE co.n s, 7380 BTU/LB> FIRED 
BOILER IN TAlUMe TEXAS. lMIS UNIT IS EQUIPPED WITM AN E"lSSION CONTROL 
SYSTEM WHICH INCLUDES A COLD SIDE ESP AND A LIMESTONE FGD SYSTEMe BOTH 
SUPPLIED BY RESEARCH COTTRELL• THE FGD SYSTEM CONSISTS OF SIX PACKED SPRAY 
TOWER ABSORBERS WHICH TREAT 751 OF THE TOTAL BOILER FCUE GAS. THE REMAIN• 
ING FLUE GAS IS BYPASSED FOR REHEAT. THE TOTAL DESIGN S02 REMOVAL EFFICI
ENCY IS 70.51. TWO CHEVRONS/MODULE PROVIDE MIST ELIMINATION. THE FLUE GAS 
CLEANING WASTES ARE FlYASH STABILIZED AND DISPOSED IN AN ON-SITE LANDFILL• 
THE SYSTEM OPERATES IN A CLOSED WATER LOOP. INITIAL SYSTEM OPERATIONS TOOK 
PLACE IN APRIL, 1977. 

---------------------------------------------------------------------------------------------------------
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-------------------~---------------------------~---------------------------------------------------------UNIT lOENTlflCATlON ABSTRACT 

-------------------~----------·----------------!'----------------------------------------------------------TEXAS UTILITIES 
"ARTIN LAKE 
2 
NEW 793.0 MW <GROSS) 

595.0 "" HSc> 
COAL 

.90 IS LIGNITE 
LUIE STONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 1.31 
STATUS 1 STARTUP 5/78 

TEXAS UTILITIES' MARTIN LAKE 2 IS A LIGNITE (0.9l s. 7380 BTU/LB> FIRED 
BOILER IN TATUM 9 TEXAS. THIS UNIT IS EQUIPPED WITH AN EMISSION CONTROL 
SYSTEM WHICH INCLUDES A COLD SIDE ESP AND A LIMESTONE FGD SYSTEM, BOTH 
SUPPLIED BY RESEARCH COTTRELL. THE FGD SYSTEM CONSISTS Of SIX PACKED SPRAY 
TOWER ABSORBERS WHICH TREAT 75l OF THE TOTAL BOILER FLUE GAS. THE REMAIN
ING fLUE GAS IS BYPASSED FOR REHEAT. THE TOTAL DESIGN S02 REMOVAL EFFICI
ENCY IS 70.51. TWO CHEVRONS/MODULE PROVIDE MIST ELIMINATION. THE FLUE GAS 
CLEANING WASTES ARE FLYASH STABILIZED AND DISPOSED IN AN ON-SITE LANDFILL. 
THE SYSTEM OPERATES IN A CLOSED WATER LOOP. INITIAL SYSTEM OPERATIONS TOOK 
PLACE JN MAY 9 1978. 

------------------------------~---------------------·----------------------------------------------------TEXAS UTILITilS 
"ARTIN LAKE 
3 
ltEW 

COAL 

793.0 MW CGROSSJ 
595 .O MW l ESC) 

.90 IS LIGNITE 
LIMESTONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: 1.3% 
STATUS 1 STARTUP 2179 

TEXAS UTILITIES' "ARTIN LAKE 3 IS A LIGNITE (Q.9l s. 7380 BTU/LB) FIRED 
BOILER IN TATUM, TEXAS. THIS UNIT IS EQUIPPED WITH AN EMISSION CONTROL 
SYSTE" WHICH INCLUDES A COLD SIDE ESP ANO A Ll"ESTONE FGD SYSTEM, BOTH 
SUPPLIED BY RESEARCH COTTRELL. THE FGD SYSTEM CONSISTS OF SIX PACKED SPRAY 
TOWER ABSORBERS WHICH TREAT 75l OF THE TOTAL BOILER FLUE GAS. THE REMAIN
ING FLUE GAS IS BYPASSED FOR REHEAT. THE TOTAL DESIGN 502 REMOVAL EFFICI
ENCY IS 70o5l. TWO CHEVRONS/ .. OOULE PROVIDE MlST ELIMINATION. THE FLUE GAS 
CLEANI~G WASTES ARE FLYASH STABILIZED AND DISPOSED IN AN ON-SITE LANDFILL. 
THE SYSTEM OPERATES I~ A CLOSED WATER LOOP. INITIAL SYSTEM OPERATIONS TOOK 
PLACE IN FEBRUARY, 1979. 

-----------------------------..... ·--------------~---------------------------------------------------------TUAS UTILITIES 
"ARTIN LAKE 

' NEW 750.0 MW (GROSS) 
7SO.O MW C ESC > 

COAL 
090 IS LIGNITE 

Ll"E STONE 
RESEARCH COTTRELL 
ENERGY CONSUMPTION: ****I 
STATUS 3 STARTUP 0/85 

MARTIN LAKE 4 OF TEXAS UTILITIES IS A LIGNITE C0.9l s. 7380 BTU/LB) FIREO 
BOILER UNDER CONSTRUCTION IN TATUM, ~EXAS. A CONTRACT FOR A LIMESTONE F60 
SYSTEM FOR THIS UNIT HAS BEEN AWARDED TO RESEARCH COTTRELL. CONSTRUCTION 
HAS NOT YET BEGUN ON THE FGO SYSTEM. FGO START UP IS EXPECTED IN 1985 OR 
1986. 

_____________________________ _,_ _________________________________________________________________________ _ 

TUAS UTILITIES 
"ILL CREEK 
t 
NEW 7S0o0 MW (GROSS> 

750.0 MW C ESC) 
COAL 
***** lS LIGNITE 
PROCESS NOT SELECTED 
WENDOA NOT SELECTED 
ENERGY CONSUMPTION: ****I 
STATUS 6 STARTUP 0/85 

MILL CREEK 1 OF TEXAS UTILITIES lS A PLANNED LIGNITE FIRED UNIT TO BE 
LOCATED IN HENDERSON 9 TEXAS. THE UTILITY WILL INCLUDE AN FGO SYSTEM ON 
THIS UNIT. BUT NO DECISIONS HAVE BEEH MADE AS TO THE PROCESS TYPE OR 
VENDOR. ESP'S WlLL PROVIDE PRIMARY PARTICULATE CONTROL• START UP IS 
EXPECTED IN 1985. 

-------------------~--------- ..... ·---------------~--------------------------------------------------------TEXAS UTILITIES 
MILL CREEK 
2 
NEW 75000 MW IGROSSJ 

750.0 "W ii ESC > 
COAL 
•**** IS Ll6NITE 
PROCESS NOT SELECTED 
WENDOR NOT SELECTED 
ENEIGY CONSUMPTION: ••••% 
STATUS 6 STARTUP 0/86 

MILL CREEK 2 OF TEXAS UTILITIES IS A PLANNED LIGNITE FIRED UNIT TO BE 
LOCATED IN HENDERSON• TEXAS. THE UTILITY WILL lNCLUOE AN FGD SYSTEM ON 
THIS UNIT• BUT NO DECISIONS HAVE BEEN "APE AS TO THE PROCESS TYPE OR 
VENDORo ESP'S WILL PRIVIDE PRIMARY PARTICULATE CONTROL• START UP IS 
EXPECTED IN 1986. 

------------------------------~----------------~---------------------------------------------------------TEXAS UTILITIES 
"0NTlULL0 
3 
NEW 800.0 MW ii GROSS> 

800.0 "W C ESC> 
COAL 

1o50 IS LIGNITE 
LUil STONE 
CllUICO 
EN(IGY CONSUMPTION: ***•I 
STATUS 1 STARTUP 5/78 

MONTICELLO 3 Of TEXAS UTILITIES IS A LIGNITE (1.51 s. 7000 BTU/LB) FIRED 
UNIT IN MT. PLEASANT 9 TEXAS. THIS UNIT'S EMISSION CONTROL SYSTEM CONSISTS 
OF TWO COLD SIDE ESP'S FOLLOWED BY THREE CHEMICO LIMESTONE SPRAY TOWERS 
C741 DESI6N S02 REMOVAL EFFICIENCY> 9 ONE HORIZONTAL CHEVRON MIST E.LIMINA
TOR/MODULE9 AND AN INDIRECT HOT AIR REHEATER. THE WATER LOOP IS CLOSED 9 
AND THE fLYASH STABILIZED SLUDGE IS DISPOSED IN AN ON SITE LANDFILL• THIS 
SYSTEM HAS BEEN OPERATIONAL SINCE "AY OF ,978. 

-----------------------------------------------~--------------------------------------------------------· 
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---------------------------------------------------------------------------------------------------------UNIT lOENTlflCATION ABSTRACT -------------------- ---------------------------!-----,-----------------------------------------------------
TUCSON GAS & ELECTRIC 
SPRINGE RV ILLE 
1 
NEW 370.0 MW C GROSS> 

370.C MW I( ESC) 
COAL 
***** IS SUB&ITUMI•OUS 
Ll"'E/SPRAY DRYING 
JOY MJG/N IRO A TOMI Zi A 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 0185 

TUCSO~ GAS ANO ELECTRIC WILL BE BUILDING TWO NEW UNITS IN SPRINGERVlllE1 
COLORADO, SPRINGERVILLE 1 AND z. TH£ UNITS WILL FIRE PULVERIZED SUBBITU
MINOUS COAL (0.53-0.69% S ANO 8500-8900 BTU/LB>. A CONTRACT HAS BEEN 
AWARDED TO JOY MANUFASTURING/NIRO ATOMIZER FOR A LIME/SPRAY DRYING FGD 
SYSTE~ TO CONTROL PARTICULATE MATTER AND S02 EMISSIONS. THE SYSTEM Will 
BE DESIGNED TO ACCOM~IATE A REHEATER (SHOULD ONE BE REQUIRED) AND WILL 
OPERATE IN A CLOSED WATER LOOP. CLEANED FLUE GAS WILL EXIT THE SYSTEM 
VIA A 500 FOOT CONCRETE STACK. OPERATIONS ARE SCHEDULED TO BEGIN IN 1985. 

-------------------~----------~----------------~----~----------------------------------------------------TUCSON GAS & ~LECTRIC 
SPRINGERVILLE 
z 
NEW 370.0 MW llGROSS> 

370.0 MW ( ESC> 
COAL 
***** lS SUBl!ITUMINOUS 
LlMEISPRAY DRYING 
JOY MFG/NIRO ATOMIZER 
ENERGY CONSUMPTION: ••••% 
STATUS 3 STARTUP 0/87 

TUCSON GAS ANO ELECTRIC WILL BE BUILDING TWO NEW UNITS IN SPRINGERVILLE. 
COLORADO. SPRINGERVILLE 1 AND 2. THE UNITS Will FIRE PULVERIZED sueelTU
MINOUS COAL C0.53-0.69% S ANO 8500-8900 BTU/LB). A CONTRACT HAS BEEN 
AWARDED T8 JOY MANUFAETURINGINIRO ATOMIZER FOR A LIME/SPRAY DRYIN6 f60 
SYSTE" TO CONTROL PARTICULATE MATTER AND S02 EMISSIONS• THE SYSTEM WILL 
BE DESIGNED TO ACCOMODATE A REHEATER (SHOULD ONE BE REQUIRED> AND WILL 
OPERATE IN A CLOSED WATER LOOP. CLEANED FLUE GAS Will EXIT TME SYSTEM 
VIA A 500 FOOT CONCRETE STACK. OPERATIONS ARE SCHEDULED TO BEGIN IN 1987. 

-----------------------------------------------~---------------------------------------------------------UTAH POWER & LIGHT 
HUNTER 
1 
NEW 400.0 MW (GROSS> 

360 .O MW C ESC> 
COAL 

• 55 IS BITUMINOUS 
LIME 
CHEMICO 
ENERGY CONSUMPTION: ••••% 
STATUS 1 STARTUP 5179 

HUNTER 1 OF UTAH POWEi AND LIGHT IS A COAL <Oo55l S, 121500 BTU/LB> FIRED 
UNIT IN CASTLEOALE 1 UTAH. CHEMICO SUPPLIED A PEBBLE LIME WET SCRUBBING 
SYSTE" WHICH BECAME OrERATIONAL IN M~Y 1 1979. THE SCRUBBING SYSTEM IS DE
SIGNED TO OPERATE IN AN OPEN WATER LOOP WITH AN S02 RE"OVAL EFFICIENCY OF 
80%. PRIMARY PARTICULATE CONTROL IS PROVIDED BY AN UPSTREAM ESP• ANO STAC• 
GAS ~EHEAT IS PROVIDED BY BYPASS. THE SLUDGE IS FLYASH STABILIZED AND DIS• 
POSED ON-SITE • 

-------------------~---------~--------------------------------------------------------------------------UTAH POWER & LIGHT 
HUNTER 
2 
NEW 400.0 MW CGROSS) 

360.0 MW ( ESC> 
COAL 

055 %S 
LIME 
CHEM I CO 
ENERGY CONSUMPTION: ****% 
STATUS 2 STARTUP 6/80 

UTAH POWER AND LIGHT'S HUNTER 2 IS A COAL <0.55% S, 12,500 BTU/LB) fJREO 
UNIT UNDER CONSTRUCTION IN CASTLEDALE 1 UTAH. CHEMICO IS SUPPLYING A PEBBLE 
LIME WET SCRUBBING SYSTEM DESIGNED TO OPERATE IN AN OPEN WATER LOOP WITH 
AN S02 REMOVAL EFFICI~NCY Of 801. AN UPSTREAM ESP PROVIDES PRIMARY PARTlC• 
ULATE CONTROL• AND A BYPASS SYSTEM PROVIDES STACK GAS REHEAT. THE SLUDGE 
WILL BE FLYASH STABILIZED AND DISPOSED ON-SITE. START UP OF BOTH THE BOIL· 
ER AND FGO SYSTEM IS EXPECTED lN JUNE 9 1980. 

-------------------·---------------------------~----~----------------------------------------------------UTAH POWER i LIGHT 
HUNT EA 
3 
NEW 400.0 MW C GAO SS) 

400.0 MW { ESC> 
COAL 

0 55 lS BITUMINOUS 
LIMESTONE 
CHEMICO 
ENERGY CONSUMPTION: ****% 
STATUS 3 STARTUP 0183 

UTAH POWER AhD LIGHT HAS PLANS FOR TWO NEW UNITS• HUNTER 3 AND 4• TO BE 
CONSTRUCTED IN CASTLEDALE. UTAH. A CONTRACT HAS BEEN AWARDED TO CHEMICO 
FOR A LIME, NONREGENERABLE FGD UNIT FOR E"ISSION CONTROL. THE PULVERIZED 
COAL FIRED UNITS <0.55% S, 12,500 BTU/LB> ARE TO BEGIN OPERATIONS I~ 1983 
AND 19851 RESPECTIVELY. 

---------------------------------------------------------------------------------------------------------UTAH POWER & LIGHT 
HUNT EA 
4 
NEW 4CO.O MW (GROSS> 

400.0 MW CESC> 
COAL 

.55 IS BITUMINOUS 
LIMESTONE 
CHEMICO 
ENERGY CONSUMPTION: ****l 
STATUS 3 STARTUP 0/85 

UTAH POWER ANO LIGHT HAS PLANS FOR TWO NEW UNITS, HUNTER 3 AND 4 1 TO BE 
CONSTRUCTED IN CASTLEDALE 1 UTAH. A CONTRACT HAS BEEN AWARDED TO CHEMICO 
FOR A LIME 0 NONREGENEIABLE FGD UNIT FOR EMISSION CONTROL. THE PULVERIZED 
COAL FIRED UNITS co.ssx s. 12,soo BTU/LB> ARE TO BEGIN OPERATIONS IN 1983 
ANO 1985 1 RESPECTIVELY. 

---------------------------------------------------------------------------------------------------------
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EPA UTILITY FGD SURVEY: FOURTff QUARTER 1979 

SECTION 2 
STATUS OF FGD SYSTEMS 

------------------------------~---------------------------------------------------------------·----------UNIT lDENTiflCATlON ABSTRACT 

----------------------------------------------~----·----------------------------------------------------UTAH POWER l LIGHT 
HUNTIN6TON 
1 
NEW 43000 "W C GROSS) 

366 .O flW CESc> 
COAL 

055 lS BITUMINOUS 
Lll'f 
CHEMICO 
ENER6Y CONSUMPTION: 1o6X 
STATUS 1 STARTUP 5/78 

HUNTIN6TON 1 OF UTAH POWER IS A TAN6ENTJALLY FIRED PULVERIZED COAL (0.551 
s, 1~.soo BTU/LB) BOILER IN PRICE. UTAH. A COLD SIDE ESP TREATS 1,742,000 
ACfM Of FLUE GAS AND IS FOLLOWED BY A CHEflICO LIME fGD SYSTEM CONSISTING 
Of FOUR SPRAY TOWERS C80l DESIGN EFFICIENCY>. ONE FOUR PASS CHEVRON/MODULE 
PROVIDES MIST ELIMINATION, AND A COMBINATION OF A STEAM TUBE ANO 10-201 
BYPASS REHEATERS BOOST THE GAS TEMPERATURE 45-50 DEG f. THE SYSTEM OPER
ATES IM A CLOSED WATER LOOP, AND THE fLYASH STABILIZED SLUDGE IS TRUCKED 
TO AN ON-SITE LANDFILL. THE SYSTEM INCLUDES A 600 FOOT ACID BRICK LINED 
STACKt AND HAS BEEN OPERATIONAL SINCE flAY DF 1978. 

-----------------------------------------------~·--------------------------------------------------------WlSCOtiSlN POW~R & LIGHT UNIT 2 AT WISCONSIN POWER AND L16Hl~S COLUMBIA STATION lN PORTAGE, WISCON-
COLUMSIA SIN 15 A PULVERIZED COAL <0.8% S, 8600 BTU/LB) FIRED BOILER WHICH BE6AN 
2 OPERATIONS IN 1978. CYEMICO HAS BEEN A~ARDED A CONTRACT FOR A A£TROFIT 
•ETROfIT 527.0 MW (GROSS> LIME/ALKALINE FLYASH FGD SYSTEM CONSlSTJNG Of TWO SPRAY TOWER ABSORBERS• a 

316.0 flW 'ESC) HORJZOMTAL CHEVRON MIST ELIMINATOR AND 20% BYPASS REHEAT. A HOT SIDE ESP 
COAL 

.ao zs 
Ll"EIALltALINE FLYASH 
CHE .. ICO 
ENEA6W CONSUMPTION: ••••l 
STATUS l STARTUP 1/82 

WILL PROVIDE PRIMARY PARTICULATE CONTROL. THE CLEANED GAS WILL BE OlS
CHARGED THROUGH A 650 FOOT GUNITE COATED CARBON STEEL LINED STACK. THE 
WATE~ LOOP WILL BE CLOSED, AND THE LIME AND FLYASH. STABILIZED SLUDGE WILL 
BE LANDFILLED• CONSTRUCTION SHOULD BEGIN AROUND MARCH OF 1980, AND PRO
JECTED FGD SYSTEM STAil UP DATE lS JANUART 9 198Z. 

--·----------------~---------------------------~---------------------------------------------------------
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

S ECTlON 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
PLANT NAME 
UNIT NUMBER 
Cl TY 
STATE 
REGULATORY CLASSIFICATION 
PARTlCULATE.El''llSSION LIMITATION - NGIJ 
S02 EMISSION LHHTATION - hGIJ 
NET PLANl GENERATING CAPACITY - MW 
GROSS UNJT GENERATING CAPACITY - MW 
NET UNIT GENERATING CAPACITY WIFGD - MW 
NET UNIT GENERATING CAPACITY WOIFGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATf 
MAXIMUM &OILER FLUE GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JJG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - X 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMB ER 
TYPE 
SUPPLIER 

- CU.MIS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E fl RM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
SOZ DESIGN REMOVAL EFFICIENCY • 1 
COMMERCIAL DATE 
INITIAL START-UP 
CONSTRUCTION"INlT~ATION 
CONTRACT AWARDED 
ABSORBER- SPARE CAPAC.I TY IN DEX - 1 
ABSORBER SPARE CO"PONENl INDEX 

•• ABSORBEll 
NU"BEA 
TYPE 
INITIAL START UP 
SUPPLIER 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 
2 
LEROY 
ALABAMA 
B 
•••••• 

516. 
52 s.o 
255.0 
235.0 
243.0 
179.0 

RILEY STOKER 
PULVERIZED COAL 
BASE 
S/78 

449. 72 
143.9 
122. 

******* 

COAL 
BITUMINOUS 

Z6 749. 

u.oo 
10-16 

7.oo 
****** 

1., 5 
0.8-1.5 
•••••••• 
•••••• 

1 
HOT SIDE 

(••**** LBIMMBTU) 
( 1.200 LBIMMBTU) 

( 95 3000 ACF") 
( 291 F) 

( 400 FT> 
(•**** FT> 

( 11500 BTU/LB> 
11coo-12000 

RESEARCH COTTRELL 
99.3 

449.7 ( 953000 ACFM) 
143.9 291 f) 

NONE 

THROWAWAY PRODUCT 
WET !CRUBBING 
LIME STONE 
NONE 
PEAB(DY PROCESS SYSTE"S 
BURNS & MCDONNELL 
FULL SCALE 
NEW 

99.30 
85.QO 

9178 
9178 

12175 
817 5 

.o 

.o 

2 
SPRAY TOWER 

9/7P. 
PEABODY PROCESS SYSTEMS 
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ALAflAMA ELECUIC COOP: TOl'IBIG8EE 2 ((ONT.) 

111U"PER Of STAGES 
DIIH,.SIO~S - fT 
SH Ell MA TE A lAL 
SHELL LINER MAT EAi AL 
BOILER LOAD/ABSORBER - Z 
GAS FLOW - cu.MIS 
GAS lEl'IPtAATUAE - C 
LIQUID Ri:CJRCULATION RATE - LITEA/S 
LJG RA llu - LIC Uol'I 
502 DESibN REMOVAL EFFICIENCY• l 

"" FANS 
NUMBER 
TYPE 
COlllS TR UC TI ON MA TE RIALS 
SfliVlCE - WET/DllY 
CAPACITY'- cu.MIS 

*" l"IST ELJMllllATOR 
NUMB EA 
TYPE 
COlllSTAUCTION MATERIAL 
CONf JGURATION 
NUMBER Of STAGES 
NUMBER Of PASSES 
PRESSURE DROP - KPA 

** MIST ELlMlNATOR 
lllUMPER 
CONf JGURATION 
lllUMBEA Of STAGES 

** PUMPS 
SERVICE 

ABSORBER RECIRC ULA TJON 
LIMESTONE MILL SLURRY RECIRCULATION 
LIMESTONE SLURRY fEED 
MIST ELIMINATOR •ASH 
WASTE SLURRY 
SUPERNATE RETURN 

** TANKS 
SERVICE. 

SLURRY HcYCLE 
LIMESTONE SLURRY 
WASH WATER 

"" AEHEAlER 
NUMB EA 
TYPE 
HEATING MEDIUM 
ENERGY REQUIRED 

•• THlCICEltjfR 
NUMB ER 

•• WATER LOOP 
TYPE 
fRESH "AKEUP WATER AODlllON - LllERSIS 

•• AEAGEhT PREPARATION EQUIPMENT 
NUMBER Of BALL MILLS 
BALL Mill CAPACITY- M TIH 
llUGENT PROOUC T - I SlUllR'f SOllDS 

•• TllEA HIENT 

** DISPOSAL 
NATURE 
TYPE 
LOCAllON 
TA AN SPOATA TION 
AREA • ACRES 

t 
Z4 DIA X 9C HIGH 
CAllBON STEEL 
RUBB EA LINED 

35.0 
127.41 
54.4 

1Z59. 
9.4 

8 5.0 

2 
BOILER ID 
CARBON STEEL 
ORY 

225.10 

4 
CHEVRON 
PLASTIC 
HORlZONlAL 

z 
.o 

z 
HORll ONT AL 

1 

NUlllBEA 

6 
z 
z 
z 
z 
1 

NUMB Ell 

, 
BYPASS 
BYPASS GAS 
NONE 

CLOSED 
8.8 

, 
9 .1 

35.0 

FINAL 
LlNEO PONO 
ON-SITE 
PUMP ED 

34.8 

38 

( 270000 ACfM) 
( 130 f) 

(19980 GPM) 
( 70.0 GALl1000ACf) 

( 477000 Atnt> 

( o 1 IN-H20> 

140 GPM) 

( 10.0 TPH) 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ALABAMA ELECTRlt COOP: TOMBIGBEE 2 HONT.) 

------------------------------------------PERFORMANCE DATA·-----------------------------------------
PEAIOD MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

------
9178 

10178 

'1178 

12178 

1179 

2179 

3179 

4179 

5179 

6179 

S02 PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
A 81.4 zo.1 
B 6 3 .9 16.3 
SYSTEM 8 1.4 81.4 81.4 81 .4 720 183 149 

** PROBLEMS/SOLUTIONS/COMMENTS 

I~ITIAL OPERATION OF THE FGD SYSTEM BEGAN ON SEPTEMBER 23. 

A 5 7 .o 45.7 
8 6 3 .9 46.2 
SY STE" b 6.3 57.9 5 7.9 46.4 744 596 345 

A 82 .4 78.2 
8 49 .3 46.8 
SY STEl'I 8 8 .9 88 .4 88.4 83.9 720 683 604 

** PROBLEMSISOLUTIONSICOl'l"ENTS 

IN LATE OCTOBER AND EARLY NOVEMBER BREAKS WERE FOUND IN THE FIBERGLASS 
PI PING LEAl>lNG TO AND FROM THE DISPOSAL POMD. THE PROBLEMS WERE QUICKLY 
CORRECTED l:Y THE ARCHITECT/ENGINEER. 

A 97 .6 91.8 
8 9 3 .1 87.6 
SYSTEM 9 7.8 97 .6 97.6 91.8 744 700 683 

A 75 .3 75.1 
8 6 5 .8 65.6 
SYSTEM 8 9.2 89.2 89.2 89.0 744 742 6112 

** P RO&LE MS IS OLU llON SI CO MM ENT S 

SOME PLUGGING WAS ENCOUNTERED IN THE MIST ElUUNATOR DUE TO AN ESP OUTAGE. 

A 94.9 41.9 
B 96.3 42 .6 
SYSTEM 9 8.4 96.2 96.2 42.6 672 297 286 

A 93. 1 92.9 
B 94.4 93 .5 
SYSTEM 9 4.5 94 .4 94.4 93 .5 744 737 696 

A 1 oo.o 40.6 
B 1 oo.o 40.6 
SYSTEM 100.0 1 co.a 100.0 40.6 72 0 292 292 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE UT lLlTY HAS REPORTED TH H NO UNUSUAL PROBLEMS HAVE OCCURRED. 

A 48.8 47.6 
8 58.9 57.4 
SYSTEM 9 2. 7 92.6 92.6 90.2 744 725 671 

A 1.8 1.0 
B 
SYSTEM 9 8.3 96.9 96.9 52 .6 720 391 379 

** PRObLEMSISOLUTIONSICOMMENTS 

THE UTILITY REPORTED THAT THE fGD SYSTEM OPERATED WELL DURING MAY AliD JUNE 
WITH THE EXCEPTION THAT THE MIST ELIMINATORS HAD TO BE REPLACED. THE "IST 
ELIMINATORS WERE DEFORMED DURING A TEMPERATURE EXCURSION. 

7179 A 2 c .9 
70.9 
91. 1 

16.5 
55 .9 
71.9 

b 
SYSTEM 

8179 A 

9 3.0 91.1 

88.9 

744 587 535 
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EPA UTILITY F&D SURWEY: FOURTH QUARTER 1979 

ALABA"'A ELECT~IC COOP: TOMBIGBEE Z (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PER I OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTlLIZATlON % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

B 
SY STE"' 

------------ ----------- ----------- ----------- ----- -----
9 9.2 92.3 

18.9 
10.2 

------
744 566 sz2 

** PHOBLEMS/SOLUTIONS/COMMENTS 

9179 A 
B 
ST STE"' 10 o.o 

THE SCRUBBER WAS NOT OPERATED FOR ABOUT 6 HOURS DUE TO A NECESSARY 
ADJUST .. ENT TO THE NODICON CONTROLLER. 

THE SCAUBBlR WAS ByPASSED FOR ABOUT 37 HOURS DUE TO AN ESP OUTAGE. 

83.2 
21.8 
92.9 720 591 549 

** PROBLEMS/SOLUTIONS/COMMENTS 

10/79 A 
B 
SYSTEM .o 

THE UTILITY REPORTED THAT THE SYSTEM WAS AVAILABLE AT ALL TIMES DURl~G 
SEPTEMBER. 

.J .c 744 0 0 

•• PROBLEMS/SOLUTIONS/COMMENTS 

11/79 A 
b 
SY STEM 10 o.o 

THE UNIT NO. 2 GENERATOR WAS DOWN THE ENTIRE MONTH Of OCTOBER • 

• o . ') 
.r:i 

.o 

.a 

.o 720 0 0 

•• PROBLEMS/SOLUTIONS/COMMENTS 

1 Z/79 A 
B 
SYSTEM 9 6. 7 

THE GENERATOR REMAINED DOWN THROUGH NOVEMBER. 

22 .6 
6.0 

22 .6 

4.0 
1.0 
4.0 744 133 30 

** PROBLEMS/60LUT10NS/COMMENTS 

THE OPERABILITY OF THE FGD UNIT WAS LOW DUE lO THE STARl-UP OF THE BOILER. 

THE FGD SYSTEM WAS NOT AVAILABLE FOR 24 HOURS DUE TO A RUPTURED WASTE 
SLURRY LINE. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY ~AME 

PLANT NAME 
Ullll T NUMBER 
CITY 
SHH 
REGULATORY CLASSIFICATION 
PAR TlCULATf EMISSION LlMI TA TIO N - t;GJJ 
S02 EMISSION LIMITATION - ~GIJ 

NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERA Tl NG CAPACITY • M .. 
NET UNIT GENERATING CAPACITY WIFGO - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

** BOILER DA'TA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM BOILER FLUE GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL T'tPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CO .. TENT - 1 
RANGE ASH CONTENT - 1 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - I 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - t 

** ESP 
NUMBER 
TYPE 
SUPPLIER 

- CU.MIS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 

"* PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PROD UC TITHROWAWAY PROoUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-f FI RM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE Of.SIGN REMOVAL EFFICIENCY - 2: 
502 OESHN REMOVAL EfFlCIENCY - % 
lNlTlAL START-UP 
CONTRACT AWIHIDE D 
ABSORBER SPARE CAPACITY INDEX - % 
ABSORBER SPARE CO .. PONENT INDEX 

*" ABSORBER 
NU .. BER 
TYPE 
lNITlAL START UP 
SUPPLIER 
SHELL MATERIAL 
SHELL LINER MATERIAL 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 
3 
LEROY 
ALABAf'IA 
B 
*.**•it 

516. 
••••••• 

255.0 
235.0 
243.0 
179.0 

RILEY STOKER 
PULVERIZED COAL 
BASE 
6179 

449. 72 
143.9 
122. 

******* 

COAL 
BlTUflllNOUS 

26749. 

14.00 
10-16 

1.00 
****** 

1. 1 5 
o.s-1.s 
•••••••• 
****** 

1 
HOT SIDE 

(***"** LBIMMBTU) 
( 1.200 LBIM .. BTU> 

( 953000 ACfM) 
( 291 f) 

< 400 FT) 

<••••• FT> 

< 11500 BTU/LB> 
11000-12000 

RESEARCH COTTRELL 
99.3 

449.7 953000 ACF") 
143.9 291 f) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME STONE 
NONE 
PEABCDY PROCESS SYSTEMS 
BURNS & MCDONNELL 
FULL SCALE 
NEW 

99.30 
85.QO 

6179 
8175 

z 

.c 

.o 

SPRAY TOWER 
617~ 

PEABODY PROCESS SYSTEMS 
CARBON STEEL 
CEllCOTE 
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ALA&OIA ELECTRIC COOP: TOMBIGBEE 3 <CONT.) 

bOlLER LuAD/ABSOABER - X 
GAS fLOW - CUol'l /S 
I.AS TEMPiRATURE - C 
LJQUJD RECIRCULATION RATE - LITER/S 
Lib RAlIO • LICU.M 
so2 DESIGN REMOVAL EFFICIENCY - :4 

• • FANS 
NUMBER 
TYPE 
CONSlRUCTION l'IATERJALS 
SEAVICl - WET/DAY 
CAPACJH - CU.fl/S 

•• l'llST Elll'IJNATOR 
NUMBER 
TYPE 
CON F IGUAAT JON 
NUMBER Of STAGES 
NUMPER Of PASSES 
llASH SYSTEM 
PRESSURE DROP - kPA 

• • 1'11S T EL JllllNA TOA 
NUMBER 
CONf IGURATION 
NUMBER OF STAGES 

ABSORBER RECIRC ULATJON 
Mill RECIRCULATION 
SLURRY FEED 
WASH WATER 
WASTE SLURRY 
~UPEANATE AETUAN 

•• UNkS 
SERVICE 

RECYCLE 
LIME STONl SLURA Y 
llASH WATER 

•• REHEA TER 
NUMP Ell 
TYPE 
HEAT1N6 MEDIUM 
ENERGY R~QUIRED 

• • Tit IC k EN tR 
NUl'IB ER 

•• WATER LOOP 
TYPE 
fAESt< PIAKEUP WATER ADDITION - LlTEAS/S 

*- REAGEl'tT PREPAAAT ION EOUJPl'fEHT 
NUMBER OF ~ALL l'llLLS 
bALL lllJLL CAPACITY- M T/H 
REAGENT PRODUCT - X SLURRY SOLIDS 

•• lAEATlllEhT 

•• DlSPOSAL 
liATUA£ 
TYPE 
lOCAlION 
TA AN SPOA lA T ION 
AREA - ACRES 

35.0 
158. 09 
143.9 

125 9. 
9.4 

85.0 

2 

( 335000 ACFM) 
( 291 F) 
(19980 GPl'I) 
t 70.0 GAL/1000ACF> 

BOILER 10 (DJRECT COUPLEI>) 
CARBON STEEL 
DAY 

225.10 ( 477JOO ACFM> 

2 
CHEVRON 
HORIZONTAL 

2 
3 

TOP ANO BOTTOl'I 
.z ( 1o0 IN•H20) 

2 
HORIZONTAL 

1 

6 
2 
2 
3 
2 
1 

BYPASS 
BYPASS GAS 
NONE 

CLOSED 
P.8 

9.1 
35.0 

fl NAL 
LINE C POND 
ON-SI TE 
PUl'IPEO 

34.8 

4Z 

( 10o0 TPH) 



EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

ALAElAMA ELECTRIC COOP: TOMBIGBEE 3 (CONT.> 

------------------------------------------PERFORMANCE DATA·-----------------------------------------
PEAIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

7/79 

8179 

S02 PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- -----
A 23.7 9.4 
B 2 7 .8 11. 0 
SYSTEl'l 7 2. 7 2 8 .1 '8 .1 11 .2 744 295 83 

A 59 .4 39.1 
ll 44.5 29.3 
SY STEM 9 9. 7 6 3. ! 63.7 41.9 744 490 312 

•• PRObLEMS/SOLUTIONS/COMMENTS 

AN ADJUSTMENT .TO THE MODICON CONTROLLER CAUSED A SCRUBBER OUTAGE Of ABOUT 
2 HOURS. 

THE SCRUBBEP WAS DOWN DURING AN ESP OUTAGE FOR APPROXIMATELY 34 HOURS• 

9119 A 73 .o 
1 c .9 
7 5 .:? 

II 
SYSTEM 10 o.o 7 5 .z 720 137 103 

** PRObLEMS/SOLUTIONS/COMMENTS 

10/79 A 
ll 
SYSTEM 9 9. 5 

CONTINUING GENERATOR PROBLEMS CAUSED THE UNIT-s UTILIZATION TO BE LOW 
DURING SEPTEMBER• 

8 2 .7 
90 .9 
94 .s 

82.7 
90.9 
94. 5 744 744 704 

** PROBLEMS/SOLUTIONS/COMMENTS 

11/79 A 
ll 
SYSTEM 9 6. 7 

THE FGD UNIT WAS SHUT DOWN FOR 37 HOURS FOR BOILER START-UPS AND 
PRECIPITATOA TESTS. 

PRObLEMS WITH THE LIMESTONE BALL MlLL LUBRICATION SYSTEM, WHICH CAUSED 
A SHO~TAGE OF REAGENT SLURRY, KEEP THE FGD SYSTEM Off LINE FOR 4 HOURS. 

7 8 .6 
89.3 
91.0 

78.6 
89.3 
91.0 no no 655 

** PROBLEMS/SOLUTIONS/COMMENTS 

12/79 A 
B 
SYSTEM 10 o.o 

DURING NOVEMBER THE FGD UNIT WAS DOWN Z3 HOURS BECAUSE THE ESP FLTASH 
HANDLING SYSTEM JAMMED AND THE ESP WAS SHUT DOWN. 

THE WASTE SLURRY LINE RUPTURED, SHUTTING THE UNIT DOWN FOR 24 HOURS. 

7 8 .4 
8 7 .6 
94.9 

68.6 
76. 7 
83.2 744 652 619 

** PRObLEMSISOLUTIONS/COMMENTS 

THE FGD SYSTEM WAS AVAILABLE ALL MONTH. 
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EPA UTILITY FCiD SUllVEY: FOURTH QUAllTER 1979 

SECT ION 3 
OESJGN AND PfRFORMANCE DATA FOR OPERATIONAL OO"ESTJC FGD SYSTE"S 

----------------------------------------------------------------------------------------------------
CO .. PANY llAME 
PLANT NAME 
UNIT NU"BE R 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PAA TlCULATE El'IJSSION Ll"ITATION - "G/J 
S02 EMISSION Ll"ITATION - NG/J 
NET PLANT GENERATING CAPACITY • MW 
GROSS UNIT GENERATlN(, CAPACITY •MW 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - "W 
EQUIVALEl\T SCRUBBED CAPACITY - "W 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVJCE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM &OILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TE"PERATURE - C 
STACK HEIGHT - M 
STACIC TOP DIAME T;::R • " 

•• FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGi HEAT CONTENT - J/G 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - 2' 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - l 
RANGE MOISTURE CONTENT • l 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CONTENT - :I: 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - l 

•• ESP 
NUMBER 
TYPE 
SUPPLIER 
FLUE GAS CAPAC! TY - CU .MIS 
FLUE GAS TEMPERATURE - C 

•• PARTICULATE SCRUBBER 
TYPE 

•• F6D SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEl'I SUPPLIER 
A•E fl AM 
CONSTAUCTION fl AM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - l 
S02 DESIGN REMOVAL EFFICIENCY - l 
INl TlAL START-UP 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
SHELL MATERIAL 
SHELL LINER MATERIAL 
JN TE ANAL MATER I AL 
BOILER LOAD/ABSORBER - l 

ALLEGHENY POWER SY~TEM 
PLEASANTS 
1 
BELMONT 
WEST VIRGINIA 
B 

21. 
516. 

125C.O 
625.0 
625.0 

******* 
519.0 

****** 
PULVERIZED 
BASE 

0/79 
1152.85 
132.2 
366. 

6.1 

COAL 
BITUMINOUS 

i! 7912. 

******** 
****** 

1 5 .oo 
10-20 

3.70 
i!-4.5 
******** 
•••••• 

1 
COLD SIDE 

COAL 

.050 LB/M .. BTU) 
1. 2 00 LB JlllMB TU) 

(2443000 ACFM> 
( 2 70 f > 
'1200 FT> 
( 2-0.0 fl) 

( 12000 BTU/LB) 
11,000-13,300 

AIR CORRECTION DIVISION, UOP 
1152.9 (i!443000 ACFM) 
132.2 ( 270 F) 

NONE 

THRO~AWAY PRODUCT 
WET SCRUBBING 
LIME 
MG/2•6% 
BABCOCK & WILCOX 
UNITED ENGINEERS & CONSTRUCTORS 
UNITED ENGINEERS & CONSTRUCTORS 
FULL SCALE 
NEW 

99.55 
9c.oo 

3179 

4 
TRAY TOWER 

3179 
BAB~CCK & WILCOX 

1 
CARBON STEEL 
RUBBER 
316 AND 316L SS 

z.1.0 
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ALLEGHENY POW~R SYSTEM: PLEASA~TS 1 (CONT.) 

(,AS fL(;W - cu.M/5 
(,A$ TEl".P<.RATURE - C 
Liu RATlv - LICU.M 
PRESSUMt DROP - KPA 

** ~!ST ELIMINATOR 
NUl'lf1 ER 
TYP f 
CONSTQUCTlON MAHRlAL 
CONf lGURAT ION 
lllASH SYSTEM 

•* REH EA HR 
TYPE 
TEMPERATURE BOOST - C 
ENERuY REQUIRED 

** WATER LOOP 
TYPE 

EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

4 

242.10 
132 .2 

7.4 
1. 2 

CHEVRON 
FRP 
HORllONTAL 

513030 ACFll) 
270 F> 

55.0 GAL/1000ACF) 
5.0 IN-H20) 

1ST STAGE-CONTINUOUS BOTTOM AND INTEAlllTTENT TOP 

BYPASS 
11 .1 

NONE 

CLOSED 

20 f) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEA I 00 llOOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

3/79 SYSHM 744 

4/79 S'f SHM 720 

•• PROblEMS/SOLUTIONS/COMllENTS 

5179 SYSTEM 

6179 SYSTEM 

THE UNIT STARTED ON MARCH 7 1979. HO HOURS ARE YET AVAILABLE BECAUSE Of 
THE RECENT OPERATING STATUS. 

A-MODULE HAS BEEN REllOVED fAOll SERVICE DUE TO WELD FAILURE ON THE AB
S 0 RBE R DOW.h COMER• 

744 

720 

•• PROBLEMS/SOLUTIONS/COMMENTS 

7119 SYSTEM 

8179 SYSTEM 

9119 SYSTEM 

THE UTILITY REPORTED THAT THE UNIT WAS TAKEN OUT Of SERVICE ON JUNE 19 
DUE TO SEVERE STACK LINER FAILURE. THE UNlT IS PROJECTED TO BE OUT OF 
SERVICE UNTIL THE MIDDLE OF AUGUST. 

744 

744 

720 

0 

0 

0 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT RESTARTED JN LATE SEPT. AFTER COMPLETION Of THE STACK RELINING. 

10179 SYSTEM 

11179 SYSTEM 

12179 SYSTEM 

** PAOBLE"S/SOLUTIONS/CO""ENTS 

NO INFOR"ATION w~s AVAILABLE FOR THIS REPORT PERIOD. 
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EPA UTILllY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AhO PfRfORl'IANtE DATA JOA OPE~ATIONAL OOl'IESTIC fGD SYSTEl'IS 

----------------------------------------------------------------------------------------------------
COl'IPANY "AME 
PLANT NApjf 
UN l T NU"l':!E R 
Cl TY 
STA TE 
REGULATORY CLASSlFlCATlON 
PARTICULATE tMlSSION LlMlTATlON - hG/J 
SO.? ll'll$Sl\JN L1''1TATJON - NG/J 
NET PLA~l GENERATING CAPACITY - MW 
GROSS u"JT GtNEAATll'iG CAPACITY - l'llt 
NET UNlT GENERATING CAPACITY W/FGO - l'IW 
"£ T UNIT GlNiAA TING CAPAC I TY WO/FGI> - MW 
EQUJ~AL£~T SCRUBBED CAPACITY - MW 

•• IH1lL~A DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COM,.ERCJH SERVICE DAH 
MAXllWM bOlLER FLUE GAS FLOW - CU.MIS 
fLUE GAS TEMPERATURE - C 
STACIC HEIGHT - M 
STAO TOP DIAME lER - l'I 

** fUEL DATA 
FUEL HP~ 
FUEL G~ADE 

AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - % 
RANGE ASH CONTENT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - t 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMB ER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EHICJENCY - l 

•• PUTJCULATE SCRUBBER 
HPE 

•• f6D SYSTEM 
ULEABLE PAODUC T/TMAOWAWA1 PRODUCT 
GENERAL PROCESS TYPE 
PAOCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPl'IENT LEVEL 
NE•/RETAOflT 
PARTICULATE DESIGN REMOVAL EfflCJENCY - % 
502 DESlvN REMOVAL EfflCIENCT - 1 
COl'l"ERC JAL DATE 
INJ TJAL START-UP 
CONSlRUCTION COl'IPLfTJON 
CONSTAUCTION JNITIATJO" 
CONlAACl A•AADl D 
ABSORBER SPARE CAPAC I H INDEX - % 
ABSORBER SPARE COMPONENT JNOEX 

* • AllSO llBE R 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLI Ell 
NUMB EA Of STAGES 

ARllONA 
APACHE 

ELECTRIC POWER COOP 

2 
COCHISE 
AR lZ ONA 
I> 

"3. 
344. 

( .100 LB/Ml'IBTU) 
.aoo LB/l'll'IBTU) 

590.0 
195.0 
175 .o 
183.0 
19 ~.o 

RILEY STOKER 
PULVERIZED COAL 
BASE 
017~ 

346.85 
118 .3 
12Z. 

4.9 

735000 ACfM) 
245 f) 

400 fT) 
16.2 rn 

COAL 
BITUl'llNOUS 

23260. ( 10000 BTU/LB) 
10000-11000 

15.00 
•••••• 

9.00 
•••••• 

.55 
o.5-0.8 ......... 
•••••• 

1 
HOT SIDE 
AJA CORRECTION 

99.6 

NONE 

DIV IS I ON , UOP 

THROWAWAY PRODUCT 
WET SCRUBBING 
Ll,.ESTONE 
NONE 
RESEARCll COTTRELL 
BURNS & MCDONNELL 
FULL SCALE 
NEW 

99.50 
85.00 

1179 
8178 
8/H 
7176 
7174 

2 

.o 

.o 

GRID/SPRAY TOWER 
8178 

RESEARCH COTTRELL 
1 
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ARIZONA ELECHJC POWER COOP: APACHE 2 ((ONT.) 

SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATE RI AL 
GAS FLOW - CU.MIS 
GAS TEMPtRATURE - C 
LI II U ID REC IR C UL A Tl 0 N 
PRESSU~E DROP - kPA 

** FANS 
NUMBER 
TYPE 

RATE - LITERIS 

CONSlRUCTJON MATERIALS 
SERVICE - WET/DAY 
CAPACITY - CU.MIS 

** IUST ELil'IINATOA 
NUMBER 
TYPE 
CONSTRUCTION MA TEA 1 AL 
CONFIGURATION 
NUl'IBER Of STAGES 
NUl'IBER Of PASSES 

** WATER LOOP 
TYPE 
RECO'MERED WATER RE TURN - L l TEA /S 
FRESH l'IAKEUP WATER ADDITION - LITERSIS 

** DISPOSAL 
NATURE 
TYPE 
LOCA TJON 
TRANSPORTATION 
Oll'IE NS IONS 
AREA - ACRES 
CAPACITY - cu.M 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
DIMENSIONS 
AREA - ACRES 
CAPACITY - cu.11 

EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

CARBON STEEL 
GLAS !-FLEX 
316 SS SPRAY NOZZLES 

188.76 
132 .z 

12()(. 
1. 5 

2 
BOILER 10 
CARBON STEEL 
DRY 

94.38 

4 
CHEVRON 
POLYPROPYLENE 
HORIZONTAL 

2 
3 

OPEN 
340.2 
115.9 

FINAL 
PONO 
OFF•SlTE 
PUMPED 
22 ACRES X 

22.0 
484308 

FINAL 
POND 
OFF•SITE 
PUMPED 
64 ACRES x 

64.0 
1408896 

18 

18 

( 400000 AC fl'!) 
l Z70 F> 
( 2 0000 GP•O 
( 6.0 1N-H20) 

( 200000 ACFM) 

t 5400 GPl'I) 
( 1840 GP•O 

FT DEEP 

( 396.0 ACRE-FT> 

FT DEEP 

( 1152.0 ACRE-FT> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP• 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- -----
10178 SYSTEM 744 303 58.1 

11/78 

12/78 

** PROBLEMS/SOLUTJONSICOMl'IENTS 

A 
B 
SYSTEM 

SYSTEM 

THE LIMESTONE CRUSHER WAS UNABLE TO MEET ITS DESIGN CAPACITY. 

A COMPLIANCE TEST WAS COMPLETED BUT THE RESULTS ARE NOT YET AVAILABLE. 
THE ACCEPTANCE IS SCHEDULED FOR THE BEGINNING Of 1979. 

2 5 .o 17.0 
44.0 30.0 
34.5 23.5 720 488 80.7 

744 512 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE FGD SYSTEM WAS NOT IN SERVICE DURING DECEMBER OR JANUARY DUE TO 
VARIOUS •DEBUGGING• PROBLE•S ESPECIALLY IN RAINTAINING RECYCLE PUMP OPER• 
ATION. 

RESULTS Of A RECENT COMPLIANCE TEST INDIC~TED THAT S02 EMISSIONS WERE 
BETWEEN t.z LB/RM BTU, THE FEDERAL STANDAA0 1 AND 0.8 LB/"R BTU, THE ST-TE 

47 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

ARIZONA ELECTkIC POWER COOP: APACHE 2 (CONT.) 

•••••••••···------------------------------PEAFOR"ANCE DATA----·-------------------------------------
PERIOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RE"OVAL PER BOILER FGD CAP. 

1179 
SYSTEI'• 

2179 SY STE" 

3179 SYSH" 

4/79 SYS TE" 

SOZ PART. HOURS HOURS HOURS FACTOR 

------
STANDARD, WITHOUT THE FGD SYSTE"• THE UTILITY IS CURRENTLY BURNING LOW 
SULFUR COAL <0.6% s>. lT JS BELIEVED THAT THE STATE STANDARD COULD BE 
MET WITHOLT FGD SYSTE" OPERATION WHEN THE FURNACE IS "FINE TUNED". 

A 3u HOUR OUTAGE OCCURRED OUE TO A RUPTURED PIPE. 

744 662 

672 

71o4 

720 

•• PAO~LE .. S/SOLUTIONS/CO""ENTS 

5/79 SYSTEM 

6179 SYSTEM 

CO"PLIANCE TESTS WERE RUN ON THIS UNIT LAST NOVE"BER ANO THE UNIT WAS 
DECLARED co""ERCIAL JN FEBRUARY. THE FGD SYSTE" OPERATES ONLY ABOUT 50 
PERCENT Of THE BOILER HOURS BECAUSE THE UNIT OPERATES AT SUCH A LOW 
RATING 50 PERCENT OF THE TIME THAT THE FGO SYSTEM JS NOT NEEDED. 

A BOILER EXPLOSION AT THE BURNER FACE CAUSED THE UNIT TO BE DOWN FROll THE 
LAST WEEK JN FEBRUARY THROUGH THE MIDDLE Of MARCH. 

7'4 

•• PRO~LEMS/SOLUTIONS/COMMENTS 

1/19 SYSTEM 

8179 SYSTEM 

9119 SYSTEM 

THE UTILITY REPORTED THAT THE UNIT ITSELF RAN WELL BUT WAS EXPERIENCING 
FAILURE Of THE FRP REAGENT FEED PIPELINE. THE PIPING JS NOW BEING RE
PLACED WITH CARBON STEEL. 

744 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

10179 SYSTE" 

11179 SYSTEM 100.0 

DURING THE THIRD QUARTER THE UNIT ONLY OPERATED ABOUT 251 OF THE Tl"E 
BECAUSE Of CONTINUING PROBLfNS WITH THE REAGENT FEED LINE. THE SECTION 
FROM THE GRINDER TO THE SCRUBBERS WAS FRP ANO IT FAILED. THE LINE WAS 
REPAIRED AT THE END Of SEPTEMBER. 

ON NOVEMBER THIRD THE UNIT WILL GO DOWN FOR A 4-6 WEEK SCHEDULED OUTAGE. 

744 

'oo.o 100.0 720 41 ,, 
** PR08LEMS/SOLU1JONS/COMMENTS 

THE UHIT WAS DOWN FOR THE ANNUAL lNSPECTlON. 

12179 SYSTEM 100.0 .o .o .o 744 130 0 

** PROBLENSllOLUTIONSICOMMENTS 

DURIN6 OECEMBEA THE BOILER OPERATED 130 HOURS FOR WHICH THE SCRUBBER WAS 
AVAILABLE 1001 Of THE TIME. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SEtTlON 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY !'.AME 
PLANT NA~E 

UNIT NUM~E~ 
CITY 
STA TE 
REGULATORY CLA!>Slfl CATION 
PARTICULATE ~MISSION llMlTATlON - NGJJ 
$02 EMISSION LlMlTATlON - NGIJ 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT G~NEAATING CAPACITY - Ml. 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENdATlNG CAPACITY WO/FGCI - l'hl 
EQUIVALEl'.T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERllICt LOAD 
COMMERCIAL SERVICE DATt 
MAXIMUI'" IJOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STAO HEiGHT - M 
STACK TOP D IAf'1E TER - M 

** FUEL DATA 
FUEL TYPo 
FUEL GliAuE 
AVE~AGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - ~ 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMPER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRl'I 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESiGN REMOVAL EFFICIENCY - % 
S02 DESIGN AEl'IOVAL EFFICIENCY - l 
C0,.'4ERC IAL DA TE 
IN 1 Tl AL ST ART -U P 
CONSTRUCTION COl'IPLETION 
ABSORBER SPA.RE CAPACITY INDEX - % 
ABSORBER SPARE COMPONENT INDEX 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER OF STAGES 
SHELL MATERIAL 
SHELL LINER ,.ATEAlAL 

ARIZONA 
APACHE 

ELECTRIC POWER COOP 

3 
COCHISE 
AA IZONA 
D 

4~. 
344. 
59~.o 
195.C 
175 .o 
183.0 
195.0 

RILEY STOKER 
PULVERIZED COAL 
BASE 
**'** 

0100 LB/MMBTU) 
.8Cu LB/l'll'IBTU) 

******** (******* ACfl'I) 
******* (**** F) 

122. ( 400 FT> 
4.9 ( 1bo2 FT> 

COAL 
BITUl'IINOUS 

232 to. 
15.00 

•••••• 
9.00 

****** 
.55 

o.s-c.a 
•••••••• 
•••••• 

HOT SIDE 

( 10000 BTU/LB) 
10000-11000 

AIR CORRECTION DIVISION, UOP 
99.6 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
ll"ES TONE 
NONE 
RESEARCH COTTRELL 
BURN~ & MCDONNELL 
FULL SCALE 
NEW 

99.50 
85.00 

4179 
617'1 
4179 

2 

.o 

.o 

GRID/SPRAY TOWER 
4/79 

RESEARCH COTTRELL 
1 

CARBON STEEL 
GLASS-FLEX 
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EPA UTILITY HD SURVEY: FOURTH QUARTER 1979 

AAilOl'tA ELECHIC POWER COOP: APACHE 3 (CONT.> 

GAS FLOW - cu.MIS 
GAS TEMPtRATURE - C 
LIQUID Rf.CIRCULATION RATE - LITER/S 
PRESSURE DROP - KPA 

•• MIST ELJMINATOR 
ttUMBER 
TYPE 
C:OttSHUCTlON MATERIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMB ER OF PASSES 

•• WATER LOOP 
TYPE 
FRESH MAKEUP WATER ADDITION - LlTERS/S 

•• DISPOSAL 
ttATURE 
TYPE 
LOCATION 
TRANSPORTATION 
DIMEttSlONS 
AREA - ACRES 
CAPACITY - C:UoM 

•• DISPOSAL 
NATURE 
TYPE 
LOCAllON 
TRANSPORTATION 
Dl l'IE NS 101'4S 
AREA - ACRES 
CAPACllY - cu.M 

188.76 
132.2 

126 o. 
1. 5 

4 
CHEVRON 
POLYPROPYLEME 
HORIZONTAL 

I 

OPEN 
34Do2 

FINAL 
POND 
OFF-SITE 
PUMPED 
2Z ACRES X 18 

22.0 
484308 

f lNAL 
POND 
OFF-SITE 
PUMPED 
64 ACRES X 18 

6 4.0 
141)8896 

( 400000 ACFM) 
( 270 F) 

<20000 GPIO 
( 600 IN-H20) 

( 54 00 GP"> 

FT DEEP 

39600 ACRE-FT> 

FT DEEP 

1152.0 ACAE-FT> 

------------------------------------------PERFORMANCE DATA-----------------------·····--------------
PERIOD MODULE AWAILABlLlTY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER fGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
6179 SYSTE.M 720 

** PRObLEMS/SOLUllONSICOMMENTS 

1179 SYSTEM 

8119 SYSHM 

9119 SYSTEM 

UNll •3 CO~MENCEb OPERATION DURING JUNE. THE UTILITY REPORTED THAT THE 
START-UP WAS TYPICAL WITH NUMEROUS MINOR PROBLEMS. 

744 

744 

720 

•• PAOIJLEMS/SOLUTIONS/COl'IMENTS 

10179 

11179 

12179 

SYSHM 

A 
8 
SYSTEM 8 9.4 

SYSTEM '9.5 

DURING THE THIRD QUARTER THE UNIT ONLY OPERATED ABOUT 25X OF THE Tl"E 
liECAUSE OF CONTINUING PROBLEMS WITH THE REAGENT FEED LINE. THE SECTION 
fRQM THE GAl~DER TO THE SCRUBBERS WAS FRP AND IT FAILED. lHE LINE WAS 
REPAIRED AT THE END OF SEPTEMBER. 

744 

9 :I .3 90.3 90.3 720 713 

99.5 99.5 99 .5 744 744 741 

** PAO~LE"S/SOLUTIONS/COl'IMENTS 

THE OUTAGE TIME DURING DECEMBER WAS CAUSED BY THE FAILURE OF A FLUE DAMPER 
TO OPERATE PROPERLY• 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER f979 

SECTION 3 
DESIGN AND PERFORMANlE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

-----------------------------------------------~----·-----------------------------------------------
CO .. PANY l\Al'IE 
PLANT NH~E 
UNIT NUMIJER 
CI TY 
STAH 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION llMI TAHON - t.GIJ 
soi EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACllY - MW 
GROSS UNIT GENERATING CAPAtIT'I' - Jiii~ 
NET UNIT GENERATING CAPACIH W/fGD - MW 
NET UNIT GEN£RATJNG CAPACITY WO/fGO - MW 
EQUlVALft.T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM IJOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACI< HEIGHT - I'! 
STACK TOP DIAME TEA - M 

** FUEL DATA 
FUEL TYP< 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONTENT - BTU/Lil 
AVERAGE ASH CONTENT - % 
RANGE ASH CONTE NT - % 
AVERAGl MlSTUAE CONTEH - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - 2 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTEt.T - X 
RANGE CHLORIDE CONTENT - % 

** MECHAIHCAL COLLECTOR 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - l 

** PARTICULATE SCRUBBER 
NUMBER 
TYPE 
SUPPLJER 
NUMBER OF STAGES 
SHELL MATERIAL 
LINil;G MATERIAL 
TYPE Of NOZZLES 
BOILER LOAD/SCRUBBER - % 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 
LillUID Rt.CIRCULATION RATE • llTEAIS 
L/G RATIO - LITER/CU.M 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - 6/CU.~ 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 

•• FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIR"' 
DEVELOP"'~NT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - l 
COMM ERC I Al DA TE 

ARIZONA PUBLIC SERVICE 
CHO LL A 
1 
JOSEPH CITY 
ARIZONA 
c 

as. 
43C. 
615.0 
119.0 
f15.0 
f19.0 
119.0 

COMBUSTION 
PULV EA lZE D 
BASE 
0/62 

24S.39 
136. 7 

78. 
3.7 

COAL 
BITUMINOUS 

2 3 6 (9. 

13.S\J 
9.7-22.S 

t~.oo 
•••••• 

.so 
o. 44 -1. 0 

.oz 
0.01-0.04 

CYCLONES 

.198 LB/M"'BTU) 
( 1.000 LB/MMBTU) 

ENGINEERING 
COAL 

520000 ACfM) 
( 278 F) 

( 256 FT> 
( 12.0 FT> 

( 10150 BTU/LB) 
9650-1060..I 

RESEARCH COTTRELL 
75.0 

2 
VENTURI 
RESEARCH COTTRELL 

• 
316L SS 
CEILCOTE FLAKE.GLASS CLOWER PORTION> 
TANGENTIAL 

5 c.o 
99.1 

1H.7 
f36.7 

1.4 
••••••• 

4.6 
99.2 

( 210100 A(fM) 
( 278 J) 

( 2170 GPIO 
<1C.1 GAL/1000ACf) 
l••••• 1N-H20) 
l 2.00 &AISCF> 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
NONE 
RESEARCH COTTRELL 
EBASCO 
FULL SCALE 
RETROFIT 

a ~.oo 
92.00 

12/73 
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EPA UTllllY f(,p SURVEY: FOURTH QUAPTER 1979 

ARIZONA PLBLIC SERVI CE: CH OLLA 1 (CC~T .> 

lNlTlAL START-LP 
CONS TA UC TION CO MPL f. Tl ON 
CONTRACT A~ARDED 
STARTED REQUESTING BIDS 
STARHD PRELIMINAY DESIGN 
ABSORBER SPARE CAPACITY INDEX - l 
ABSORBER SPAR£ COMPONE"'T INDEX 

** AbSOPBER 
t.IUMEHR 
TYPE 
lNl T IAL :.TART UP 
SUPPLit.P 
t.IUMBEAOf STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MA TE RI Al 
&OILER LOAD/ABSORBER - % 
GAS flOW - CU.I'! /S 
GAS TE MP ER A TU RE - C 
LHIU ID RH I RC UL ATJ ON II ATE - LI TEil /S 
LIG RATIO - L/C u.M 
PRESSURE DROP - KPA 
SUPEllfICAl GAS VELOCITY - 1'!/SEC 
PARTICULATE INLET LOAD - G/CUol'I 
PARTICULATE OUTLET LOAD• G/CUoM 
PARTICULATE REMOVAL EFFICIENCY - % 
S02 INLET CONCENTRATION - PPM 
S02 CUTLET CONTRATION - PPM 
SOZ DE SIGN REMOVAL Eff ICIENCY - l 

** ABSOllBE A 
NUMB EA 
TYPE 
lNl TlAl START UP 
SUPPL HR 
t.IUMBER Of STAGES 
DIME"4SIONS - FT 
SHELL llAHRIAL 
SHELL LINEA MATEHIAL 
INTERNAL MATERIAL 
NOZZLE TYPE 
BOILER LOAD/ABSORBER - % 
GAS FLOW - cu.MIS 
GAS TEMPE.RATURf. - C 
LIQUID RtCIRCULATlON RATE - LITER/S 
L/G RATIO - LICU.M 
PRESSURE DROP - kPA 
SUPEAFICAL GAS VELOCITY - M/SEC 
PARTICULATE INLET LOAD - GICU.M 
PARTICULATE OUTLET LOAD- 6/CUolll 
S02 INLET CONCENTRATION - PPM 
S02 CUTLtT CONTAATION - PPM 
S02 DESIGN REMOVAL EFFICIENCY -

** FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE - WET/DAY 
CAPACITY - cu.MIS 

** MlST ELIMINATOR 
NUMB EA 
TYPE 
CONSTRUCTION MATERIAL 
CONf IGURATlON 
NUMBER Of STAGES 
NUMBER Of PASSES 
fUESOARD DISTANCE - " 
OEPTll - M 
VANE SPACING - CM 
VANE Af\iLES 
WASH S'f'!'lEM 
PRESSURE DROP - KPA 

i 

10173 
1 Zl73 

7171 
4/71 
1171 

2 

• C' 
.o 

GRID/SPRAY TOwER 
10/73 
RESEARCH tOTTRELL 

1 
22 DIA X 70 HIGH 
316L SS 
NONE 
316L SS 

2 

5~.c 
113.26 
13 5.6 
630. 

6.5 
.1 

2.1 
4.6 

.o 
99. 7 

42( 

35 
92.0 

SPRAY TOWER 
10/73 

< 240000 ACFM> 
( 276 f) 
<10000 GPM) 
( 48.9 GAL/1000Atf) 
I .5 1N-H20) 
< 609 FT/S) 
( 1.995 GR/SCF> 
( .001 GRISCf) 

RESEARCH COTTRELL 
1 

22 DIA X 70 HlGH 
316L SS 
NONE 
316L SS 
SPINNER VANE 

2 

sc.o 
113.20 
135.6 
63 c. 

6.5 
.1 

2.1 
4.6 
.o 

42C 
315 
zs.o 

SCRUBBER FD 
CARBON STEEL 
ORY 

113.26 

4 
CHEVRON 
POLYPROPYLENE 
HORllONTAL 

2 
2 
4.11 

.30 
3.8 

45 DEGo 

( 240000 ACfM) 
( 276 f) 

<10000 GPM) 
( 48.9 6ALl1000AtF) 
( .5 IN-H20> 
( 6.9 FT/S) 
( 1.995 GA/SCF> 
< .001 GR/SCF> 

<13.S fT> 
( 1.0 FT> 
' 1.so IN> 

VERTICALLY DOWNWARD 
.1 ( .5 IN-H20) 
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ARIZ ONA Pl.BllC SERVI CE: CH OLLA 1 CCC.NT•) 

** MIST ELIMINATOR 
NU Mb ER 
TYPE 
CONSlRUClION MATERIAL 
CONFIGURATION 
NUMP~R Of STAGES 
NUMEER OF PASSES 
FREEBOARD DISTANCE • M 
DEPTH - M 
VANE SPACING - CM 
VANE ANGLES 
llASH SlSHM 
PRESSURt DROP - kPA 

•* PKOCf SS CONTROL CHEMISTRY 
CONTHOl MANNER 

•• PUMPS 
SERVICt 

SCRUbEH.R RECIRCULATION 
ABSORBER RECIRCULATION 

• • TANKS 
SERVlCi:. 

SCRUBBER RECYCLE 
SLUDGE HCLDUP 
ABSORBi:.R TOWER HOLDUP 
LIME STONt SLURRY MAKEUI' 

** REHEAlER 
NUMB ER 
TYPE 
HEAT ING MEDIUM 
TEMPERATURE BOOST - C 
i:.NERGY REQUIRED 

•• -iATER LOOP 
TYPE 
fRESto i'IAkEUP llATER ADDITIO!i - LITERS/S 

** HEAGE~T PREPARATION EQUIPMENT 
NUMBER Of bALL MILLS 

•* DISPOSAL 
NATURE 
TYPE 
TRANSPORTATION 
DJl'IENSIONS 
AREA - ACRES 
CAPACITY - cu.M 

fPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

4 
SLAT I"'PINGE .. ENT 
POLYPROPYLENE 
llORI lONTAL 

2 
4 
4.11 

.30 
18.0 

45 DEG. 

<13.5 fT) 
( 1.0 fl) 

( 7.10 IN) 

INTERMITTENT OVEASPRAy 
.1 ( .5 1N·H20) 

NUl'IBER 

2 
2 

NUIUIER 

1 
2 
1 
2 

2 
IN-LINE 
STEAM 

2 <.2 
"1'11'1 BTUIHR 

OPEN 
7.6 

FINAL 
PONO 
PUl'IPE D 

40 F) 

120 GPM) 

70-100 ACRES X 6 f T DEEP 
85.J 

623730 510.0 ACRE-fl) 

--·---------------------------------------PEQFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILlll RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

------
10173 SYSTEM 

11173 SYSTEM 

12173 SYSHl'I 

S02 PART. HOURS llOUAS HOURS FACTOR 

744 

72 0 

744 

** PROolEMS/SOLUTIONSICOMMENTS 

6iCAUSE Of A DIFFERENCE IN THE SIZE OF THE MAIN DUCT ANO REHEATED TRANS• 
lTlO~ DUCT, THE GAS FLOW PRODUCES HARMONIC VIBRATIONS JN THE REHEATER, 
THE VIBRATIONS WERE PARTIALLY DAMPENED BY INSTALLATION Of BAFFLES. 

ONE Of THE ~EHEATER BUNDLES WAS BADLY CORAOOED BY ACID THAT CONDENSED IN 
THE UNINSULATED DUCT UPSTREAM OF THE AEHEATEAS. THE TUSE BUNDLE WAS RE• 
PLACED AND A BAFFLE WAS INSTALLED TO DIVERT CONDENSED ACID FRO .. REHEATEA 
TUBES • 
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EPA UTl LI lY HD SURVEY: FOURTH Q UAR TEA 1979 

ARIZONA PLBLJC SERVI CE: (HOLLA 1 (((JNT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERJOO MODULE AVAlLABILlTY OPERABJLlTY RELlA01LlTY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

1174 A 
1:1 
SYSTEM 

2/74 A 
El 

SYS HM 

3174 1:1 
A 
SYS TtM 

4/74 A 
B 
SYSTEM 

5174 A 
1:1 
SY STEM 

6/74 A 
1:1 
SYSHl'I 

7174 A 
ti 
SYSTEM 

8/74 A 
u 
SYSTE.M 

9174 1:1 
A 
SYSTEM 

10/74 A 
1:1 
SYSTEl'I 

S02 PART. HOURS HOURS HOURS FACTOR ----- ------
THE DUCT UPSTREAM Of THE REHEATER WAS INSULATED. THE ACID CONDENSATION 
OCCURRED ONLY IN THE B-MODULE WHICH CONTAINS NO INTERNAL PACkING ANO 
THEREFORE HAS A LOWER DEGREE Of SULFUR DIOXIDE REMOVAL <25 PERCENT). 

SOME LINES PLUGGED. PARTICULARLY WHEN THE SYSTEM OPERATED AT LOW fLCW 
RATES. 

SOLIDS SElTLED OUT IN STANDl:IY PUMPS, AND EXCESSIVE FAN VIBRATIONS OCCURRED 
BECAUSE Of ACCUMULATION Of SCALE BUILDUP WHEN THE UNIT WAS IDLE. TC 
SOLllE THEH PROBLEMS THE PACIClNG GLAND POSITION WAS REVERSED (INSTALLED 
UPSIDE DO•N>. THE FAN WAS SANDBLASTED. THE PIPING WAS MODIFIED TO 
ELIMINATE STAGNANT POCKETS, AND PUMPS WERE FLUSHED IMMEDIATELY AFTER 
REMOVAL f~OM SERVICE. 

THE UTILITY EXPERIENCED SOLIDS BUILDUP lN THE FOS STUFFING GLAND BO~ ANO 
ON TOP Of THE SPRAY DOME. 

9 7 .s 
9!'1.5 
98. '.) 

94.5 
1 : : • :i 

97 .3 

97.0 
9;;.o 
94.0 

100.0 
9 4o iJ 

97.0 

c6.0 
100. 0 
83.0 

60.J 
5 7. c 
02.0 

99.0 
99.J 

1JO.O 
tei: .u 
, ;,,;;.o 

97.0 
92.Q 
95.0 

97.0 
9 7. J 
97.o 

99.0 
9S .a 
97.Q 

83.0 
till. J 
76.G 

744 

672 

744 

72 (.. 

744 744 

72 u 

97.5 
98. s 
98. 0 744 744 729 

94.S 
, oa. c 
97.3 744 744 724 

72: 

744 

•• PROULE.MS/SOLUTIONS/COl'll'IENlS 

AlliNUAL BOlLER AND fGD SYSTEM OVERHAUL• 

, 1174 A 100.0 
b 98.J 
SYSTEl'I 99.Q 72C 

, z 174 A 1QJ.O 
ti 
SYSHl'I 10'.J. 0 744 
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EPA UTILITY FGD SURVEY: fOURTH QUARTER 1979 

ARIZONA PUBLIC SERVICE: CHOLLA 1 CCCNT.) 

-----·-·····----------------------------·-PERFORMANCE DATA--------------------------------------··--
PEAlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

1/7 5 8 
A 
SYSTEM 

99.0 
98.0 

744 

** P~ObLEMS/SOLUTIONS/COMMENTS 

2175 A 
B 
SYS HM 

3175 SYSTEM 

4/75 A 
B 
SYSTEM 

5175 A 
B 
SY STEM 

OPERATION OF THE SYSTEM THPOUGHOUT 1975 AND 1976 WAS ACCOMPANIED BY A NUM
BER OF MINOR PROBLEM AREAS INCLUDING: SIGNIFICANT CORROSION ATTACK IN lHE 
VESSEL WALLS OF THE VENTURI FLOODED-DISC PARTICULATE SCRUBBER MODULE; ACID 
CORROSION IN THE B-SlDE REHEATER HOUSING; SCALE BUILDUP IN THE PIPE OUTLET 
AT THE SLUDGE"IFLYASH EVAPORATION POND; PLUGGING IN THE SCRUBBER TOWER PAO 
ING AND MIST ELIMINATOR; EROSION IN THE PUMPS; CORROSION IN THE BOILER EX
HAUST ELIH1W Of THE DUCTolORK LEADING FROM THE SCRUBBERS TO THE STACK. 

96.0 
99.0 
98.0 67Z 

744 

88.0 
65.0 

76.? 77.0 71 .5 720 670 515 

48.0 
40.0 

43.7 44.0 43.7 744 744 325 

** PRObLEMS/SOLUTJONS/COMMENTS 

6/75 A 
B 
SYSTEM 

BCTH MODULES WERE Off LINE FOR MOST OF THE MONTH FOR SCHEDULED REPAIRS AND 
CLEAN ING. 

100.0 
100.0 
100.0 72G 

** PHObLEMS/SOLUTlONS/COMMENTS 

7/75 A 
t:I 
SYSlEM 

PLUGGING IN THE A-SIDE ABSORBER PACKING WAS OBSERVED. 

PLUGGING OCCURRED IN MIST ELIMINATORS. 

NO MAJOR PROBLEMS WERE ENCCUNTERED DURING THE PERIOD. 

97.Q 
98.0 
98.0 744 

** PRObLEMS/SOLUTIONS/COMMENTS 

8175 A 
B 
SY SlEM 

MODULES WERE SHUT DOWN TO CLEAN FLOW RESTRICTIONS IN FLOODED-DISC RECIR
CULATION LI~ES. 

95.0 
100.0 
98.0 744 

** PRO~LEMS/SOLUTIONS/COMMENTS 

9/75 A 
8 
SYSTEM 

THE A•SIDE ~AS SHUT DOWN FOR INSPECTION. 

64.5 
93.1 
78.7 

98.0 
97.Q 
98.0 
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EPA llTILilY FGD SURVEY: FOURTH QUARTER 1979 

AAilONA PUBLIC SERVICE: CHOLLA 1 CCONT.J 

------------------------------------------PERFOANANC I DATA------------------------------------------
PEA 100 NODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RE"OVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

•• PRObLE"SISOLUTIONS/COMMENTS 

10175 A 
a 
S YSTEl'I 

MINOR OUTAGE RESULTED FROM PLUGGED FDS RECIRCULATION LINES 

78.0 
24.5 
51.3 

84.0 
55.0 
70.0 

56.4 
11.1 
31.1 744 538 2 76 

•• PROtiLENS/SOLUTIONS/COMNENTS 

11175 A 
ti 
SYSTEM 

OUTAGES RESULTED FROM SCHEDULED EQUIPMENT OVERHAULS AND RECOATING Of VES· 
S ELS. 

1 iJO.O 
71.4 
85.7 

100.0 
80.0 
90.Q 

100.0 
71.4 
85.7 72u 720 617 

•• PAOBLEMSISOLUTlONSICOM"ENTS 

12175 A 
B 
SYSTEM 

NO "AJOR OUTAGES OR PROBLEMS OCCURRED DURING THE REPORT PERIOD. 

1 oc.o 
1 oc .o 
1 ilO .~ 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 744 744 744 

•• PAOtllEMS/SOLUTlONS/COMMENTS 

1176 A 
B 
SYSTEM 

MINOR PAObLEMS ENCOUNTERED REQUIRED RECYCLE PUMP REBUILDING. 

THE a-SIDE REHEATER COIL MALFUNCTIONED. 

96.0 
87.9 
91.9 

99.0 
99.0 
99.0 744 744 684 

•• PROtiLEMS/SOLUTIONS/COMMENTS 

2176 SYSTEM 

3/76 SYSTEl'I 

4/76 A 
8 
SYSHM 

MINOR VALVE PLUGGING OCCURRED. 

MINOR LINE PLUGGING OCCURRED. 

MODULE 8 OPERATING HOURS WERE LOWER BECAUSE OF REDUCED SYSTEM AEQUJREMENTS 

696 

99.0 
97.4 
98.2 

744 

720 

•• PROtiLEMS/SOLUTIONS/COMMENTS 

S/16 A 
a 
S YSllM 

THE FGD SYSTE" IS CURRENTLY EXPEAlENCElNG COATING FAILURES IN THE ELBOW OF 
T~E SCRUBbEA EXHAUST DUCT. 

THE UTILITY PERFORMED SO"E "INOA REPAIRS TO THE HOUSING Of THE B-SIDE 
AEHEATEAo 

76.0 
100.0 
88.0 744 

•• PRObLEMS/SOLUTIONS/CO""ENTS 

CORROSION AND PLUGGING PROBLEMS OCCURRED ON THE A-SIDE REHEATER 
TlJBE S • 

THE lJTILITY REPORTED PLUG~lNG JN fDS LINES. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ARIZONA PUBLIC. SERVICE: CHOLLA 1 (CONT.) 

-----------------------------------~------PERfOR"ANCE DATA·-----------------------------------------
PE~ lOD "ODULE AVAlLABlLlTY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS fAClOA ------ ------ ------------ ----------- ----------- -----------

6176 A 
B 
SYSTEM 

PLUGGING OCCURRED IN THE FDS PACKING. 

PLUGGING OCCURRED JN THE MIST ELIMINATORS. 

64.0 
39.0 
s2.o 72C 

•• PAOtlLEMSISOLUllONSltOMMENlS 

7176 A 
B 
SY STEM 

LOW RELIAblLJTY FACTORS FOR THE MONTH Of JUNE RESULTED FROM A SCHEDULED 
MID-YEAR SCRUBBER SHUTDOWN FOR MAINTENANCE, INSPECTION ANO REPAIRS. 

SOME SCALING AND CORROSION PROBLEMS WERE UNCOVERED IN THE SYSTEM'S RECYCLE 
TANKS• 

100.0 
98.0 
99.0 744 

•• PAOBLEMSISOLUTIONSICOMMENTS 

8176 

9176 

10176 

11176 

A 
B 
SYSTEM 

A 
B 
SYSTEM 

REPAIRS TC THE COATING IN THE ELBOW OF THE SCRUBBER EXHAUST DUCT WERE COM
PLETED. 

A MALFUNCTIONING SOLENOID VALVE IN THE B·SIDE MIST ELIMINATOR WASH SYSTEM 
PREVENTING ADEQUATE WASHING, RESULTED IN A MINOR SCRUHBER OUTAGE. 

100.0 
100.0 
100.0 744 

1 ao.o 100.0 100.0 
93.9 100.0 93.9 
96.9 100.0 96.9 72 0 720 698 

** PAO~LEMSISOLUTIONSICOM"ENTS 

A 
B 
SYSTEM 

A 
B 
SYSTEM 

THE BOILER RE"AlNED OUT Of SERVICE THE ENTIRE MONTH. NO SIGNIFICANT 
PROBLEMS ~ERE REPORTED. 

ss.s 56.0 99.S 
37.2 56o0 66 ,4 
46.5 56.0 82 .9 744 417 346 

94.8 96.0 94.8 
77.2 98.0 77.2 
86.D 97.o 8600 720 720 619 

*• PRObLE"S/SOLUTIONSICOMMENlS 

TWO MINOR FORCED SCRUBBER OUTAGES OCCURRED DURING THE PERIOD• 

A REHEATE~ STEAM LEAK CAUSED A MINOR FORCED OUTAGE. 

AN INLET GAS DAMPER ADJUSTMENT PROBLEM IN BOTH THE A-SIDE AND B·SIDE 
SCRUBBING TRAINS CAUSED A MINOR OUTAGE. 

1Zl76 A 99.8 
67.0 
83 .4 

98.0 
100.0 
99.0 

99.8 
67.0 
83.4 

B 
SYSTEM 744 744 620 

** PAO&LE"SIS OLUTIONSICOMMENTS 

1177 A 

ONE OUTAGE WAS REPORTED. THE OUTAGE WAS THE RESULT OF AN ADDITIONAL AD
JUST"ENT TO THE A·SIOE GAS INLET DA"PERo 

71.6 12.0 71.6 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

ARIZONA PUBLIC SERVICE: CHOLLA 1 <CONT.) 

------------------------------------------PERFORMANCE DATA----------------·-------------------------
PER 100 flOOUlE AllAlUBilITY CPERABillTY AEllABlllTY UTILlZATlON X llEMOVAL PEA 801lER fGO CAP. 

8 
SYSTEPI 

91.9 
81.7 

93.0 
83.0 

91.9 
81. 7 

SOZ PART. HOURS HOURS HOURS FACTOR ------
744 744 608 

•• PRObLEPIS/SOLUTIONS/COMPIENTS 

THE PERfO~~ANCE INDEX VALUES CONTAINED IN THESE TABLES ARE BASED UPON THE 
PIODULES 1 ACTUAL SERVICE TIME FOR THE PERIOD VERSUS THE NUMBER Of HOURS THE 
MODULES A~E CALLED UPON TO OPERATE FOR THE SAME PERIOD. THE MODULES OPEA
ATE ON A HMAND-ONLY BASIS. FLUE GAS IS BYPASSED AROUND THE MODULES WHEN 
THEY ARE hOT REQUIRED FOR !ERVICE. 

Z/77 A 96 .4 
88 .o 
9Z .2 

99.0 
99.0 
99.0 

96.4 
88.0 
9Z.Z 

l/77 

4177 

S/77 

6177 

1177 

&177 

a 
SYSTEPI 67Z 67Z 619 

•• PROHLEMS/SOlUTIONSICOMMENTS 

THE MUNTE~S PACKING IN THE A-SIDE TOWER WAS REPLACED· 

MINOR SCR~BBER VESSEL PLUGGING OCCURRED. 

MINOR CORROSION OCCURRED lN THE SYSTEM. 

SOME PROBLEMS OCCURRED WITH THE LIQUIO PIPING. 

THERE WERE MECHANICAL DlFFJCULTIES WITH THE BY•PASS DAMPERS. 

AVERAGE S02 INLET/OUTLET V 'LUES DURING THE PERIOD WERE 350 PPM ANO 175 PPM 

" 11.6 72.0 71.6 

s 91.9 93.o 91.9 
SYSTEl'I 81.7 83.0 81.7 744 744 608 

A 99.6 100.0 88.Z 

s 98.6 100.0 87.3 

SYSTEM 99.1 100.0 87.7 720 638 632 

A 1 oo.o 87.0 86.3 

ti 1 DO .o 87.Q 86.7 

SY STE" 1 oo.o 87.Q 86. 7 744 645 645 

•• PROeLEMS/SOLUTIONS/CO"MENTS 

A 10 o.o 
8 10 o.o 
SYSTEM 100.0 

,. 
e 
SYSTEM 

OUTAGE TIME FOR THE BOILER ANO FGO SYSTEM WAS A RESULT Of THE SCHEDULED 
MJD-YEAR SCRUBBER CLEANOUT. 

DURING MAY RESEARCH-COTTRELL PERSONNEL CONDUCTED FORCED OXIDATION TESTS 81 
BLOWING AIR INTO THE FLOODED DISC SCRUBBER ANO CONVERTING All CASO! TO 

CAS04 YIELDING SUPERIOR SLUDGE DEWATER1N6 HANDLING ANO SCALE-FREE 
OP£RAT ION. 

1 oo.o 100.0 100.0 
1 oo.o 100.0 100.0 
1 oo.o 100.0 100.0 720 720 720 

97.0 
99.0 
98.0 744 744 

•• PROelEMS/SOLUTIONS/COM"ENTS 

A MINOA LEAk OCCURRED IN THE LIMESTONE SLURRY TANK• 

A MIN OR LE.Ak OCCURRED IN THE a-SIDE RETURN LINE FRO" THE FDS TO THE fOS 
TANK• 

RESEARCH-COTTRELL PERSONNEL ARE STILL ON THE PLANT SITE CONTINUING FORCEDD 
OXlOAllON STUDIES. 

A 9 7.2 97.2 97.0 91.Z 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

ARIZONA PUBLIC SERVI CE: CH OLLA 1 CC ONT•) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PEAlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION Z RE"OVAL PER BOILER fGD CAP• 

------

9177 

10177 

11177 

502 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
B 9 8.6 98.6 99.0 98 .6 
SYSTEM 9 7.9 97.9 98.0 97.9 744 744 7Z8 

A 10 o.o 99.7 100.0 99. 7 
B 10 a.a 99.7 100.0 99. 7 
SYSTEM 10 o.o 99.7 100.0 99. 7 720 720 718 

•• PRObLEMS/SOLUTIONS/COMMENTS 

A 9 9.9 
8 9 9 .9 
SYSTEl'I 9 9.9 

DOWN TIME WAS REQUIRED TO REPAIR LEAKS IN THE SLURRY DISPOSAL TANK AND THE 
FDS RETUAh LINE. 

A LEAK OCCURRED AT THE SLUFRY DISPOSAL TANK. 

99.9 100.0 99.9 
99.9 100.0 99 .9 
99.9 100.0 99.9 744 744 743 

•• PRObLEMS/SOLUTIONSICOMMENTS 

NO PROBLEMS WERE REPORTED FOR OcTOBER • 

A 10 c.o 99.7 100.0 23.3 
B 9 7 .4 84.3 98.o 19.7 
SYSTEl'I 9 8. 7 92.0 99.0 21. 5 720 169 155 

•• PkOBLEMS/SOLUTlONSICOMl'IENTS 

THE e-SlDE OUTAGE WAS DUE TO LEAKS IN THE VENTURI SEC TJON Of THE SCRUBBER 
AND AN EllPAhSlON JOINT fAl,lUAE IN A AECTtLE PU .. Po 

ATHE e•SIDE OUTAGE WAS DUE TO LEAKS IN THE VENTURI SECTION OF THE SCRUBBER 
AND AN EXPANSION JOINT fAILURE lN A RECYCLE PUMPo 

THE BOILER OPERATED ONLY 168.5 HOURS BECAUSE Of A SHUTDOWN FOR OVERHAUL N 
JN THE LAST HALF Of NOVEMBER. THE UNIT IS SCHEDULED TO START UP IN MID· 
DE CEM BER• 

12177 A .o 
.o 
.c 

8 
SYSTEM 744 0 

•• PROBLEMSISOLUTIONSICOMMENTS 

THE BOILER AND SCRUBBlN& SYSTE" WERE DOWN AS THE OVERHAUL PERIOD 
CONTINUED. THIS MAJOR OVERHAUL CONTINUED INTO JANUARY 19780 

0 

1178 A 97.0 
90.9 
9 4.0 

97 .a 
9C .9 
93.9 

97.0 
91.0 
94.0 

17.6 
16 .5 
17.0 

2178 

3/78 

B 
SYSTEM 744 135 127 

*• PROBLE"SISOLUTIONSICOMMENTS 

A 
e 
SYSTEM 

THE FLOODED DlSC SCRUBBER TANK HEADER FOR THE LIMESTONE SLURRY WAS REPAIR
ED AfTEA bEING DAMAGED DURIN6 THE OVERHAUL. THE BOILER WAS OPERATEG ONLY 
135 HOURS DURING JANUARY AS THE OVERHAUL HAD EXTENDED INTO THIS "ONTHo 

99. 1 99.0 94.7 
87.9 88.0 84.0 
93.5 94.0 89.3 672 642 600 

** PROBLEMS/SOLUTIONS/COMMENTS 

SOME MINOA LEAK RE PA IA S WERE REQUIRED AFTER THE OVERHAULICLEANIN6 TOOK 
PLACE DUA ING FEBRUARY. 

A 1 co .o 74.0 100.0 
8 98 .8 74.o 98.8 
SYS TE" 99.4 74.0 99.4 744 744 740 
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EPA UTJLJlY fGD SURVEY: FOURTH QUARTER 1979 

AllJZONA PllBLH SERVICE: CHOLLA 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERJOO MODULE A~AllABlLlTY OPERABJLJTY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ~---------- ----- ----- ----- ------ ----- ------
•• PRObLEMS/SOLUTIONSICOMMENlS 

ONE fORtE~ SHUTDOWN OCCURRED ON THE A-SIDE. 

4/18 A 92. 7 
1 oo.o 

96 .3 

100.0 
100.0 
100.0 

92.7 
100.0 

96.3 
8 
SYSTEM 

** PRO~LEMS/SOLUTIONS/COMMENTS 

720 720 

A MINOA LEAK REPAIR WAS NECESSARY AFTER AN OVERHAUL/CLEANING. 

694 

S/ 78 A 86.7 
96.2 
91.4 

87.0 
98.Q 
93.0 

86.7 
96.2 
91.4 

6/78 

7178 

1178 

9178 

10178 

8 
SYSTEM 

•• PROBLEMS/SOLUTIONS/COMMENTS 

744. 744 680 

THERE WERE NO SIGNIFICANT PROBLEMS REPORTED. ONLY GENERAL MAINTENANCE WAS 
PfAfOAMEO ON THE SYSTEM. 

A 100 .o 100.0 100.0 
B 99.2 100.0 99.2 
SYSTEM 99 .6 100.0 99.6 720 720 717 

•• PRObLEMS/SOLUTIONS/COMMENTS 

NO PROBLEPIS WERE REPORTED. 

A 99.4 99.4 
8 1 oo.o 100.0 1 oo.o 
SYSTEM 99.7 100.0 99.7 744 744 742 

•• PROBLEMS/SOLUTIONS/COMMENTS 

ONLY ROUTilllE MAINTENANCE W-S REQUIRED• 

A 1 oc .o 100.0 100.0 
B 95.2 95.1 95 .2 
SYSTEM 97.6 98.0 97.6 744 744 726 

•• PR Ob LE MS/S OLUTJON S/CO Ml'IENT S 

REPAIRS WERE NECESSARY TO PLUGGED B•SIDE REHEAT COILS. 

8 95.2 100.0 97.8 
A 1 oo.o 100.0 100.0 
SYSTEM 98.9 100.0 98.9 720 720 712 

•• PROblEMSISOLUTIONS/COMMElllTS 

1110 PR OB LE MS WERE REPORTED. 

B 95.9 100.0 95.9 
A 1 o~.J 100.0 100.0 
S YSTUI 97.9 100.0 97.9 744 434 712 

•• PAOBLE"S/SOLUTIONS/COM~ENTS 

ONLY ROUTJlllE MAINTENANCE W•AS REQUIRED• 

1 00 .o 
91.3 
95.7 

100.0 
100.0 
100.0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ARIZONA PUBLlt SERVI CE: CHOLLA 1 (CCNl •) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

12178 

1/79 

Z/79 

3179 

4/79 

5179 

6179 

S02 PART. HOURS HOURS HOURS FACTOR 

** PRObL~MS/SOLUTIONS/COMMENTS 

NO PROBLEMS WERE REPORTED. 

A 88 .;? 88.1 88.2 
u d 5 .6 88.3 85.6 
SYSTEM 8 6 .9 88.2 86.9 744 744 

A 99 .2 99.1 99.2 
u 1 O'J .c 100.0 100 .o 
SY ST EM 99.6 99.6 99.6 744 744 741 

** PhObLEMS/SOLUTlONS/COMMENTS 

A 
a 
SYSTEM 

A 
B 
SYSTE.1'1 

THE UTILITY HAS REPORTED THAT THE FGD SYSTEM EXPERIENCED CONTROL PROE
L EMS. 

1 0 ::J .o 100.0 100. 0 
1;) 0 .i) 100.0 1 oo. c 
1 .: '.l. ') 10:.0 100.0 672 672 6 72 

9 5 .3 9 5 .o 95. 3 
1 0 !} • J 100.0 1 oo.c 

9 7. 7 97. 5 97.7 744 744 727 

•• PliOt!lEl'IS/S OLUTION S/COMl'IENTS 

A 
u 
SYSTEM 

A 
6 
SYSH.1'1 

THE UTILITY HAS EXPERIENCED PLUGGED REHEAT TUBES. THE OLD TUBES, IN UN
SECTIONALIZED BUNDLES, WERE REPLACED WITH NEW TUBES OF SPLIT COIL CON
STRUCTION AND MADE OF 316L SS 0 THE NEW TYPE OF TUBES ALONG WITH BETTER 
MAINTENANC~ PROCEDURES HAS ADDED TO THE REHEAT TUBE LIFE AND AVAILABILI-
TY. 

1 c :i .o 100.0 100.c 
1 Gu .o 100.0 1co.c 
1 c J .IJ 1oc.o 100.0 720 72C 720 

99 .1 99.4 99.1 
44 .1 44.1 44 .1 
71.6 71.8 71.6 744 744 5 33 

•• PROuL~MS/SOLUTIONS/COl'IMENTS 
CORRODED DUCTWORK ON MODULE 0 WAS REPLACED DURING MAY. 

A 78.1 78.0 78. 'J 
B 1 ca.:i 100.0 100. 0 
SYSTEM 89.J 89.0 89.0 72 ~ 720 642 

** PRO~LEMSISO~UTIONS/COMMENTS 

THE MUNTERS PACKING WAS REPLACED AND MAINTENANCE WAS PERFORMED ON THE 
MODULE A DISCHARGE HEADER. 

7179 SYSTEM 744 

•• PRO~LEMS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS AVAILABLE FOR THE MONTH OF JULYo 

8179 A 
B 
SYSTEM 

9 5. 7 
9 5. 7 
9 5. 7 

** PRObLEMS/SOLUTIONS/COMMENTS 

95.6 
95.7 
95.7 

95. 7 
95. 7 
95. 7 744 744 712 

DURING AUG~ST SCRUBBER MAINTENANCE WAS PERFORMED ON A FLOODED DISC. 

9119 S'YSTEM 
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EPA UTJLITY FIJD SURllEY: fOUkTH QUARTER 1979 

ARIZONA Pi.OLIC SERVICE: CHOLLA 1 (CC,tn.) 

------------------------------------------PlRfORfllANCE OATA------------------------------------------
PER l 00 MODULE AllAllABlllTY OPERABillTY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PROblEMS/SOLUTIONS/COMMENTS 

lNFOR~ATIO~ WAS NOT AVAILABLE fOA THE MONTH OF SEPTEMBER. 

10179 A 
ti 
SYSTEM 

97. 7 
94 • .., 
96 .c 

* * PllObLEMS/S OLUTIONS/COMl'IENTS 

102.0 
98.J 
99.0 

45.Q 
43.3 
44.C 

DURlN~ OCTC,BER ROUTINE MAINTENANCE WAS PERFORMED. 

11/79 SYST[M 

12/H SYSHfll 

** PRObLEMS/SOLUlJONS/COMMENTS 

744 

720 

744 

342 3 28 

NO INFORMATION WAS AVAILABLE FOR THE MONTHS OF NOVEMBER ANO DECEMBER. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

---------------------------------·------------------------------------------------------------------
COMPANY ~AME 

PLA"T NA~E 
UNIT NUMSEI< 
CI TY 
STATE 
REGULATORY CLASSlflCATlON 
PARTICULATE El'llSSION Lll'IITATION - tiG/J 
soi: EMISSION Lll'llTATION - r.G/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT G~NERATlN(; CAPACITY - I'll• 
NET UNIT GENERATING CAPACITY W/FGO - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALEhT SCRUBBED CAPACITY - l'IW 

** BOI LEA DATA 
SUPPLlt.R 
TYPE 
SERVICE LOAD 
COMMEQCIAL SERVICE DATE 
MAXIIWM i.JOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPER ATUIH - C 
STACK HEIGHT - M 
ST AC K T 0 P D I A ME TE R - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LS 
AVERAGE ASH CON TENT - :. 
RANGt ASH CONTE NT - X 
AVERAGE MOISTUA E CONTEt;T - % 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - % 
RANGE SUlfUR CONTENT - % 
AVERAGE CHLORIDE CONTEt;T - X 
RANGE. C.HLORIDE CONTENT - % 

** l'!ECHAt;ICAL COLLECTOR 

ARIZONA PUBLIC 
CHOLLA 
2 
JOSEPH CITY 
ARJZONA 
c 

72. 
344. 
615.0 
350.0 
25".'.0 

******* 
35 G.O 

SERVICE 

.167 LBIMMBTU) 

.aco LB/MMBTU) 

COMBUSTION ENGINEERING 
PULVERIZED COAL 
BASE 

0 / 7'f! 

******** (••••••• ACFM) ••••••• <•••• f) 

168. ( 550 fl) 
4.5 ( 14.7 FT) 

COAL 
BITUMINOUS 
236~9. 

13.50 
9.7-22.5 

15.00 
****•• 

.so 
0.44-1.i} 

.oz 
:).(11-0.04 

( 1G150 BTU/LB) 
965-10.600 

PARTICULATE DESIGN REl'ICVAL EHICIENCY - X 75.0 

** PARTICULATE SCRUBBER 
NUMBER 
TYPE 
SUPPLIER 
SHELL MATERIAL 
LINING MATERIAL 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 
L/G RATIO - LITER/CU.M 
PRESSURE DROP - kPA 

** Fl>D SYSTEM 
SALEABLE PROOUC T/THROWAWA.Y PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FI lil'I 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESibN REMOVAL EFFICIENCY - 1 
SOZ DESIC.N REMOVAL EFFICIENCY - l 
INl TIAL START-UP 
CONSTRUCTION lNITIATIOt; 
CONTRACT AWARDED 
ABSORBER SPARE CAPACITY IhDEX - l 
ABSORBER SPARE COMPONENT INDEX 

•• ABSOllBER 
NUMBER 
TYPE 

4 
VENTURI 
RESEARCH 
316L 
CEILCOTE 

185.0 
5::' .o 
1.4 

******* 

COTTRELL 

flAKEGLASS 
l 392000 ACFIO 
( 122 f) 

(1Q.1 GAL/1000ACF) 
(••••• JN-H20) 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMES TONE 
NONE 
RESEARCH COTTRELL 
EBASCO 
FULL SCALE 
NEW 

99 .70 
75 .oo 

4/7P 
7175 

12174 

4 

33.0 
1.0 

GRID/SPRAY TOWER 
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EPA UlILllY FGD SURVEY: FOURlH QUARlER 1979 

AAJZONA PLBLIC SERVICE: CHOLLA 2 (((JNT.> 

INITIAL START UP 
SUPPL HR 
Dll'IENSlONS - FT 
SHELL MATERIAL 
SHELL Lll'iER MATERIAL 
JNlEANAL MAlERlAL 
BOILER LOAD/ABSORBER - % 
GAS FLOW - cu.MIS 
GAS lEl'IPeRATURE - C 
L/G RA TIO - L/C U.M 
PRESSURE DROP • KPA 

** f'IJST ELll'llNATOR 
TYPE 

•• REH EA lER 
TYPE 
HEATING llEDJUl'I 
TEMPERATURE BOOST - C 

•• 1jATER LOOP 
TYPE 
FRESH f'IAkEUP WA TEA ADDITION - LITERS/S 

•• REAGEhT P~EPAAATION EQUIPMENT 
NUMBER Of UALL MILLS 
bAll MllL CAPACITY- l'I T/H 

•• DISPOSAL 
NATURE 
TYPE 

6/7fl. 
RESEARCH COTTRELL 
22 (OJA) X 70 
316L SS 
POPYPROPYLENE PACKING 
PACKING MATRIX 

2 ~. c 
184.98 
sc.o 

t .s 
• f 

CHEVRON 

lN·L JNE 
STEAi'! 

2 ;.2 

OPEN 

2 
6 .3 

flNAL 
POND 

( 392'.JOO ACfM) 
( 122 f) 

( 48.9 GAL/1000ACF) 
( .5 IN·H20) 

40 f) 

120 GPM) 

7.0 TPH} 

---------------------------------------·-·PERFORMANCE DATA------------------------------------------
PERJ OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % HEMOVAL PER BOILER FGO CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

4178 SYSTEM 720 

•• PROBLEMS/SOLUTIONS/COMMENTS 

SOME PROBLEMS HAYE OCCURRED WllH VIBRATIONS THROUGH THE SYSTEM. 

THE EPA HAS GRANTED THE UTILITY AN EXTENSION FOR COMPLIANCE. 

5/78 SYSftM 744 

6178 SYSTEM 

•• PRObLEMS/SOLUTIONS/COMMENTS 

7178 SYSTEM 

8178 SYSTEM 

SHAKEDOWN/OE8UGG1NG OPERATIONS ARE CONTINUING. 

THE SLURRY RECYCLE PIPING HAS EXPERIENCED CONTINUAL VIBRATION. THE CON
TRACTOR HAS BEEN INJECTING NITROGEN GAS INTO THE LINES TO DAMPEN THE 
VIBRATIONS CAIR WAS NOT USED BECAUSE THE SULFITE WOULD BE OXIDIZED TO 
SULFATE AhD RESULT IN SCALE FORMATION). 

THE CORROSION RESISTANT COATING IN THE DOWNCOMER AREA IN ONE OF THE 
AbSOPBER ~ODULES HAS eEEN PEELING AWAY. 

744 

744 

•• PRObLEMSISOLUTIONS/COlllMENTS 

THE SLURRY COMPONENTS ARE STILL EXPEAIENC1N6 RESONANT VIBRATIONS. 

SHAKEDOWN/DEBUGGING OPERATIONS ARE CONTINOJNG. 

9118 SYSTEM 72G 

10/78 SYSTEM 744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ARIZONA PIJBLJC SERVI CE: CHOLLA Z CCCi~IT .> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

------ ------------ ----------- ----------- ----------- ----- -----
** PRObLEMS/SOLUTIONS/COMMENTS 

11/H' SYSTEM 

1Zl78 SYSTEM 

1179 SYSTEM 

z119 SYSTEM 

3179 SYSTEM 

4/79 SYSTEM 

5/79 SYSTEM 

6179 SYS T Ell 

SHAKEDOWN DEBUGGING OPERATIONS ARE CONTINUING. SOME SCRUBBER COMPONENTS 
A~E STILL MANNED BY BECHTEL STAFF, APSIS OPERATING MOST OF THE SYSTEM AT 
THIS THIE. 

7ZO 

744 

744 

672 

744 

72;: 

744 

72 0 

** PHObLEMS/SOLUTIONS/COMMENlS 

OPERATION fAKAMATERS ARE STILL UNAVAILABLE FOR THIS UNIT. 

7/79 SYSTEM 

8/79 SYSTEM 

9179 SYSTEM 

•• PRObLEMS/SOLUTIONS/COMMENTS 

741. 

744 

72 c 

NO INFORMATION WAS AVAILABLE FROM THE UTILITY FOR THIS PERIOD• 

10/79 SYSTEM 

11 /79 SYSTEM 

1ZJ79 SYSTEM 

•• PROBLEMS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS AVAILABLE FOR THIS QUARTER. 
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EPA UTil.IH fl.D SURVEY: FOUHH QUARTE~ 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DO"ESTIC FGO SYSTEMS 

----------------------------·------------------------------------------------~----------------------
COMPANY M1M[ 
PLAllT IU"'E 
UNlTNUfllllEf. 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PAA TlCULAH i.l'llSSJON lll'll HTlON - "4G/J 
SOt E"ISSION LJMJTATJON - NG/J 
NET PLANT LE~ERATJNG CAPACITY - MW 
GROSS UNIT GtNERATlNG CAPACITY - "" 
NET UNIT GENLAATJNG CAPACITY WlfGD - MW 
NET UNJT GENLAATJNG CAPACITY liO/FGIJ - l'IW 
fQUJVALE~T SCRUBBED CAPACITY - MW 

•• BOlLE R OA TA 
SUPPLI £11 
TYPE 
SERllJCf LOAD 
COMIHll(JAL SERVICE DATE. 
MAXl"Ul'I bOlLER FLUE GAS FLOlil - CU.1'1/S 
fLUE GAS TEMPERATURE - C 
STAC• hflGHT - M 
ST A C II T 0 P D lA fl!E TE A - l'I 

•• FUEL DATA 
JUEL TYPE 
FUEL GRADE 
Al/ERAGt HEAT CONTENT - JIG 
RAlllGE HEAT CONTENT - IHU/LB 
AVERAGE ASH CONTENT - 1 
RA N G E A S h C ON TE NT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
AA1¥G~ SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT % 
AAlllGE CHLO~ JOE CONTENT - % 

• • ESP 
TYP f 
SUPPLHll 
PARTJCULATt DESIGN REl'IOVAL EfflCJENCY - % 

•• PARTICULATE SCRUBIJEll 
TYPE 

•• fGD SYS Hl'I 
SALEABLE PRODUC TITHAOWAWAY PRODUCT 
GENE AAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYS TEI• SUPPLIER 
A-E fl RI'! 

CONSTlfUCTlON Fl RM 
DEVELOPMtlllT LEVEL 
lllEW/RETllOFIT 
PARTICULATE DESJ<>N REMOVAL EHIClENCY - % 
S02 O£SJ(it; REMO VAL Ef F lClE NCY - % 
CO"llllERCIAl DATE 
HUT 111 L START-UP 

•• AllSOllbE R 
NU"B ER 
TYPE 
lNJTlAL START UP 
SOZ DESI<>lll REMOVAL EFFlClElllCY - % 

•• "1S1 ELH'llNATOR 
NU" BEA 
l'f Pf 

BIG ~IVERS ELEC TRJC 
GREE~ 

1 
SEBREE 
KENTUCKY 
B 

****** 
516. 
484.:' 
242.0 
Z JC .o 

******* 
242.0 

(•••••• LBll'IMBTU) 
( 1.200 LB/MMBTU) 

BABC (CK ft WlLCOX 
PULVER 12ED COAL 
BASE .,,. , .. 

471.90 
148 .9 

•••••• 
******* 

COAL 
BITU~INOUS 

ZZ67il. 

zc.oo 
15-25 

11 • DC. 
8-14 

3.75 
****** 
******** 
****** 

COLD SIDE 

(1000000 ACFM) 
< 3 JO F> 
(•••• FT) 
(••••• FT) 

( 9750 BTU/LB) 
9C00-1050v 

AMERICAN AIR FILTER 
99.0 

NONE 

THRO~AWAY PRODUCT 
WET SCRUBBING 
L ll'IE 
MG PROMOTE 0 
AMERICAN AIR FILTER 
BUlllllS & ROE 
A"ERICllN AIR FILTER 
FULL SCALE 
NEW 

99.00 
9' .oo 

12179 
12179 

2 
SPRAY TOWER 

6179 
9C.O 

z 
CHE VP ON 
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BIG RIVERS EltCTRIC: GREEN 1 <CONT.) 

** REHEATER 
TYPE 
HEAT ING MEDIUM 

** WATER LOOP 
TYPE 

** TAEAT~ENT 
TYPE 
SUPPLIER 

EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

HOT AIR INJECTION 
STEAM 

CLOSED 

POJ-0-TEC 
IUC S 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOll MOOULE AVAILABILITY OPE~ABlLITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGll CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

12179 SYSTEM 744 

** PROuLEMS/SOLUTIONS/COMMENTS 

THE FGD OPERATION COMMENCED IN MID-DECEMBER 1979. THE UNIT IS PRESEhTLY 
JN STARTUP PHASE. 
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EPA UTILITY fC.D SURllEY: FOURTH QUARTEfi 1979 

SECTION 3 
DESIGN AND PiRFORMAN(E DATA FOR OPERATIONAL DO"ESTIC fGD SYSTEMS 

----------------------------------------------------------------------·-----------------------------
COMPANY l'\A~E 

PLANT NAl'E 
UNl T NU"llE R 
CITY 
STA TE 
REGULATORY CLASSIFICATlO~ 
PARTICULATE EMISSION LIMITATION - NG/J 
SOZ EMISSION LlMJTATlON - NG/J 
NET PLANl GEl'\EkATING CAPACITY - MW 
GROSS UNIT Gf.NERATJN(, CAPACITY - Mio 
NET UNlT GiNtRATlNG CAPACITY WIFGD - MW 
NET UNIT GENERATING CAPACITY MOIFGD - MW 
EOUIVALE~T SCRUBBED CAPACITY - "M 

•• BOILER DATA 
SUPPll ER 
TYP~ 

SERVICE LOAD 
COM"ERClAL SERVICE DATE 
l'IAI Jl'Ufll 1jOILEll fLUE GAS fl OW 
fLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
ST AC k T 0 P D IA ME TE R • M 

•• fUEL DA TA 
FUEL TYPi. 
fUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT • BTU/L8 
AVtAAGE ASH CONTENl - :t 
AA NG E ASH CON TE NT - :t 
AVERAGE MOISTURE CONTENT - % 
AAN6E "OISTURE CONTENT - % 
AVERAGE ~ULfUR CONTENT - t 
RANGE SULFUR CONTENT - % 
AVEllAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

• • ESP 
NUM8 Ell 
TYPE 
SUPPLIER 

- CU.MIS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPACl TY - CU.MIS 
fLUE GAS TEMPERATURE - C 
PAESSURE DROP • KPA 
PARTICULATE OUTLET LOAD - G/CU.M 

•• PARTICULATE SCRUBBER 
lYPE 

•• fGO SYSTEM 
SALEABLE PAOl>UC T/THAOWAWAY PROl>UCT 
GENERAL PROCESS TYPE 
PROCESS HPE 
PROCESS ADDITIVES 
SYSTElll SUPPLIER 
A-f. fl Riii 
DEVELOPl'ltNT LEVEL 
NEw/AETROflT 
PARTICULATE OESIC.N REMOVAL EfFlCJEIHY - % 
502 DESI(.N A[l'IOVAL EFFICIENCY - ); 
COllll'lfAClAL DATE 
lNlTlAL START-UP 
CONTRACT AWARDED 

•• AbSORBER 
lllUMBER 
TYPE 
lNlTlAL START UP 
SUPPLJ£R 
lllUlllB ER 0 f STAGES 

CENT IAL ILLINOIS LIGHT 
DUCK CREEK 
1 
CANTON 
ILLINOIS 
B 

4:!. 
516. 
Hf.O 
416.0 
371'.0 
39 :.o 
37 f.O 

RILEY STOKER 

.100 LP/l'll'IB TU) 
1.200 L01Ml'IBTU) 

PUL VE A JZED COAL 
CYCLING 
0/7i 
667.74 
135 .o 
152. 

5.8 

COAL 
BITUMINOUS 

24423. 

q .12 
18.0 

18.00 

****** 
3.30 

2.4-4.0 
.03 

****** 

2 

(1415000 ACFM) 
( 275 f) 

( 500 fl) 

( 19.0 FT) 

( 10500 BTU/LB> 
11COO 

COLD SIDE 
POLLUTION 

99.8 
358.6 
13s.o 

CONTROL-MALTHER 

..... , .. 
.02 

NONE 

( 760000 ACfM) 
( 275 F> 
(••••• IN-H20) 
( .01 GR/SCF> 

THROWAWAY PRODUCT 
WET SCRUBBING 
Lil'IESTONE 
NONE 
AllEl STOKER/ENVIRONEERING 
GILBERT/COMl'IONWEALTH ASSOCIATES 
FULL SCALE 
NEW 

99.80 
as.co 

8171! 
9176 
8176 

4 
GRID TOWER 

7171!, 
RILEY STOKER/ENVIRONEERlNG 

7 
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CENTRAL ILLINOIS LIGHT: DUCK CREEK 1 <CONT.) 

DHIENSlOf'IS - fl' 
SHELL MAlERlAL 
INTERNAL l'IATERI Al 
NUMBER OF NOZZLES 
NOZZLE TYPE 
BOILER LOAD/ABSORBER - X 
GAS FLOW - CU.11/S 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
L/G RATIO - l/(U.M 
PRESSURE DROP - kPA 
SUPERfICAL GAS VELOCITY - II/SEC 
S02 INLET CONCENTRATION - PPM 
so2 CUTLtT CONTRATlON - PPll 
S02 DESIGN REMOVAL EFFICIENCY - l 

•• FANS 
NUMB EA 
TYPE 
CONS TR UC TI ON MA TEA lALS 
SERVICE - WET/DRY 
CAPACITY - CU.MIS 

** lllST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NUMB ER 0 f STAGES 
NUMBER OF PASSES 
fREEBOARD l>lSTA NCE - M 
DEPTH - M 
VANE SPACING - CM 
VAIH ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 
PRESSURE DROP - kPA 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL MANNER 
MODE 

•* PUMPS 
SERVICE 

PONO RETURN 
wASTE SLURRY 
MIST ELIMINATOR WASH 
ABSORBER RECIRC ULATlON 
SLURRY TRANSFER 

•• TANKS 
SERVICE 

RECYCLE 
WASTE COLLECTION 
LIMESTONE SLURRY 
M.E. WASH 

** REHEATER 
NUMBER 
TYPE 

** WATER LOOP 
TYPE 
FRESH MAICEUP WA TEA AOOITION - LITEAS/S 

•• REAGENT PREPARATION EQUIPMENT 
NUMBER OF BALL MILLS 
BALL MILL CAPACITY• M TIM 

** DISPOSAL 
NATURE 
TYPE 
LOCA TlON 
TRAN SPOA TA TION 

EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

40 x 5 
316L & 
316L & 

x 40 
HASTALLOY G. 
HASTALLOY G. 

1 2 
OPEN PIPE ARRANGEMENT 

25.0 
167.01 
135.0 
945. 

6.7 
2.0 
4.0 

300C 
252 
91.0 

4 
eOILEA l•D• 
CAllBON STE El 
DRY 

205.28 

4 
CHEV AON 
HASTALLOY G 
VERTICAL 

2 

3.66 
.24 

6.3 
90 DEG. 
CONTJNUOUSo 

4.0 
.2 

C 353900 ACfM) 
( 275 F) 
( 15000 GPIO 
< 50.0 GALl1000ACF> 
< 8.Q IN·H20) 
( n.o HIS> 

( 435000 ACfM) 

<12.0 fl) 
c .8 fl) 

< 2.50 IN> 

LOW PRESSURE, FRONT AND BACK OF FIRS 
13.0 FTls> 

( 1.0 lN•HZO> 

PH, SOLIDS CONTENT Of SLURRY• LEVEL CONTROL 
AUTOIUTlC 
FEEDBACK 

NUMBER 

2 
2 

12 
12 

7 

NUMB Ell 

4 
1 ., 
4 

0 
NONE 

CLOSED 
37.8 

1 
36.3 

FINAL 
LINED POND 
ON-SITE 
PU"PED 

69 

( 600 6PM) 

l 40.0 TPH) 



EPA UTILITY fbO SURVEY: FOURTH QUARTER 1979 

CENTRAL ILLlNOlS LIGHT: DUCK CREEK 1 <CONT.) 

DIMENSIONS 
AREA - ACRES 
CAPACITY - cu.M 

65 ACRES X 4 FEET DEEP 
65.0 
31798~ 260.0 ACRE-fl) 

---------·---------------------------·--·-PERFORMANCE OATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UlILIZATION % REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR ------ ------
7/76 SYSTEM 744 8 

** PRObLEMS/SOLUTlONSICOMMENTS 

8/76 SYSTEM 

CONST~UCTIO~ Of DUCK CREEK 1 BEGAN IN EARLY 1972 AND WAS VIRTUALLY 
COMPLETED bT SPRING 1976. IOMMERClAL OPERATION WAS INITIATED IN JUNE 1976 
WITH THE E~P MODULES IN THE GAS PATH. THE FIRST MODULE Of THE 4•MOOULE 
SCRUBBING SYSTEM WAS INSTALLED BY JUNE 1976 ANO START-UP FOR SHAKEDC~N/OE• 
liUGGING PU~POSES OCCURRED IN JULY 1976. THE REMAINING THREE MODULES WILL 
BE INSTALLED LATER WITH A 4-MOOULE START-UP SCHEDULED fOR THE SUMMER 
OF 1978. 

INITIAL OPERATION OF THE FIRST SCRUBBER MODULE FOR SHAKEDOWN AND DEBUGGING 
PURPOSE OCCU"RED DURING THE MONTH. LlMilEO SERVICE TIME RESULTED FROM 
PRCBLEMS WITH BAD WELDS, FAULTY PIPE MANGES, AND ABSORBER LEAKS. 

2.4 18 

•• PRObLEMS/SOLUTIONS/COMMENTS 

9176 SYSTEM 

LIMITED OPERATIONS CONTINUEt THROUGHOUT AUGUST BECAUSE Of THE START-UP AND 
CONSTRUCTION PROBLEMS MENTICNEO fOR JULY, 1976. THE MODULE WAS TAKEN OUT 
OF THE GAS PATH AT THIS POINT TO CONCENTRATE ON RESOLVING THESE PROBLEM 
AREAS. 

50.0 360 

•• PRObLEMS/SOLUTIONS/COM"ENTS 

10/76 SYSTEM 

MODULE RESTART OCCURREO ON SEPTE"BER 9. OPERATION CONTINUED THROUGHOUT THE 
REMAINDER Of THE "ONTH ON AN INTERMITTANT BASIS. MAJOR PROBLEMS INCLUDED 
PIPE BREAWING, PUMP LINER FAILURES, PLUGGING AND SEALING OF MIST 
ELIMINATORS, ANO SOME BOILER-RELATED PROBLEMS. THE MODULE REMAINED IN SER• 
VICE fOR APPROXIMATELY 15 DAYS Of NON-CONTINUOUS OPERATION. THE PCW ESP 
MODULES HA~E REMAINED IN SERVICE WITHOUT THE OCCURRENCE OF ANY MAJOR 
PROBLEMS. 

51.e 385 

•• PRObLEMS/SOLUTlONSICO"MENTS 

11/76 SYSTEM 

TOTAL OPERATION TIME DURING THE MONTH WAS APPROXIMATELY 16 DAYS (NON
CONTINUOUS). THE MAJOR PROBLEM AREA WAS THE CONTINUATION OF MASSIVE SC-LE 
DE~ELOPMENT ON THE MIST ELIMINATORS, RESULTING IN PLUGGING Of THE PIPING 
AND NOZZLES TO THE COMPONENTS SPRAY SYSTEM. 

3.3 no 24 

•• PR08LEMS/SOLUTIONSICOM"ENTS 

SPORADIC OPERATION RESULTED FROM CONTINUED SCALING PROBLEMS lN THE MIST 
ELIMINATOR SECTION. RILEY f.ND CILCO INITIATED MODIFICATIONS TO THE DESIGN 
OF THE MODuLEo SPECIFICALLY, A ROD DECK WAS CHANGED IN THE ABSORBER, 
PRESSURE DROP ACROSS THE ABSORBER WAS INCREASED, PIPING AND PUMP LINER 
MATERIALS ~ERE MODIFIED/REPLACED• AND A FRESH WATER WASH SYSTEM WAS IN
STALLED FOR THE MIST ELlMlNt TOR • 

. ~ c 
•• PRObLEMS/SOLUTJONS/COMMENTS 

1111 SYSTEM 

2111 SYSTEM 

THE MODULE REMAINED OUT OF SERVICE THE ENTIRE MONTH. DURING THIS TJ~E, 
THE BOILER FIRED LOW SULFUR (006%) KENTUCKY COAL. 

.c 

.o 

70 

744 

672 

c 

c 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

CENTRAL ILLINOIS LIGHT: DUCk CREEi<. 1 (CONT.) 

--------------------•---------------------PERFORMANCE OATA------------------------------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP• 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- J---------- ----- ----- ----- ------ ----- ------
** PRObLEMS/SOLUTIONS/COMMENlS 

THE NO. 1 LNIT WAS DOWN THROUGHOUT THE ENTIRE PERIOD FOR TURBINE/BOILER 
OV~RHAUL. DURING THE UNIT OUTAGE, A NUMBER Of MODIFICATIONS WERE MADE TO 
THE SCRUBBER. 

3/77 SYSTEM 47.0 744 350 

4177 

5171 

6/77 

7177 

8171 

9177 

10/77 

11/77 

12177 

1178 

2178 

3178 

4178 

S/78 

6178 

** PROuLEMS/SOLUTIONS/COMMENTS 

SY STEM 

SY STEM 

SYSTEM 

SY STEM 

SYSHl'I 

SY ST El'I 

SYSTEM 

SYSTEM 

SY STEM 

SYSTEM 

SYSTEM 

SY STEM 

SYSTEM 

SYSTEM 

SY STEM 

lHE NO. 1 LNIJ WAS RETURNED TO SERVICE IN MIO-MARCH. lHE SCRUBBER WAS 
PLACED IN SERVICE TO TEST THE MODIFICATIONS MADE DURING THE PRECEDING OUT
AGE. THESE MODIFICATIONS INCLUDED: 

THE YlST ELIMINATOR SPRAY WASH SYSTEM PIPING WAS CHANGED FROM PVC TO 
FRP YATERIALS. ALSO, AN ADDITIONAL SPRAY HEADER WAS ADDED. 
THE SLURRY CIRCULATION SYSTEM WAS REVAMPED. 
NEOPkENE PUMP FILTERS HAVE REPLACED THE ORIGINAL RUBBER LINES. 
fLUS~/DRAIN SYSTEMS HAVE BEEN INCLUDED TO MINIMIZE SOLIDS BUILD UP• 
PIPING VALVES MOVED CLOSER TO THE RECYCLE TANK. 
SLUR~Y STORAGE TANKS EQUIPPED WITH FLUSH/DRAIN SYSTEMS. 
ADDITIONAL MIXERS ADDED FOR GREATER AGITATION TO PROMOTE PROCESS 
CH EM IS TRY• 

DURING THE LAST PART Of MARCH THE MODULE REMAINED IN SERVICE ON A CONTINUAL 
BASIS ~ITH THE EXCEPTION Of A FEW MINOR BOILER OUTAGES. CILCO INTENDS TO 
CONTINUE E~PERIMENTAL OPERATIONS THROUGHOUT THE APRIL-MAY PERIOD, TESTING 
THE MECHANICAL MODIFICATIONS AND THE AUTOMATIC CONTROL LOOPS (SYSTEM 
CHEMISTRY ~ILL BE CONTROLLED BY INLET/OUTLET SOZ LOADING, SOLUTION PH, 
SOLUTION SOLIDS. OPERATION UP TO THIS POINT HAS PROCEEDED IN A MANUAL 
CO~TROL MODE). CONTINUED OPERATION BEYOND THIS TIME FRAME WILL DEPEhD 
UPON THE success Of EXPERIMENTAL OPERATIONS. CILCO HAS THE OPTION Of 
FIRING LOW SULFUR COAL UNTIL THE ENTIRE 4-JlllODULE SCRUBBER PLANT JS READY 
FOR SERVICl IN AUGUST 1978. 

.o 72C c 

.o 744 c 

.o 720 0 

.o 744 c 

.o 744 0 

.o 720 c 

.o 744 0 

.o 720 c 

.o 744 0 

.c 744 c 

.o 67Z 0 

.o 744 c 

.o 72G 0 

.c 744 c 

.o 720 0 0 

•• PROB LE MS IS OLUTION S /CO MP'IEN TS 

THE UNIT CONTINUED TO FIRE LOW-SULFUR COLORADO COAL DURING THE REPORT 
PERIOD. TkE RESTART Of SCR~BBER OPERATIONS CONTINUES TO BE SCHEDULED FOR 
AUGUST 1978 • 

7178 SYSTEl'I • a .o .o .c 720 0 0 

71 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

CENTRAL ILLINOIS LIGHT! ouc~ CREE~ 1 <CONT.> 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEA l 00 MODULE AllAlLAOlLlTY OPERABILITY RELIABILITY UTlLlZATlON X REMOVAL PER BOILER FGO CAP. 

8178 S'5TEIC 

9178 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ --·-------- ----------- ----------- ----- -----

4 5. 0 

4 6.0 

ALL fOUA MODULES BECAME OP !RATIONAL ON JULY 24. 

MLOIFICATIONS WERE MADE TO THE UNDER DESIGNED SLURRY TRANSFER TANK. 

A PLUGGlNL PROBLEM CAUSED ey COAL FINES IN THE SLURRY WAS EXPERIENCED. 
THE FINES RESULTED FROM A COMMON tOAL AND LIMESTONE HANDLING SYSTEM. 

THE COMMO~ COAL ANO LIMESTONE HANDLING SYSTEM ALLOWED COAL FINES TO PLUG 
THE FGD SYSTEM. 

46 .c 46.0 42.IJ 

46 .o 46.0 44.0 

744 

720 

691 

691 

315 

317 

•• PAOULEMS/60LUTIONS/COMMENTS 

16. 0 

SCREEN BASKETS WERE USED TO KEEP COAL PARTICLES FROM THE LIMESTONE. THE 
COAL PARTICLES RESULT FROM COMMON HANDLING SYSTEM. 

THE SLURRY TRANSFER SYSTEM PREVENTED PROPER SLURRY FLOW DUE TO UNDER 
DESIGN. THE OLD SYSTEM WAS REPLACED wlTH A NEW PIPING SYSTEM. 

PLUGGING OF THE RECYCLE PUMP SHUT-Off VALVES OCCURED• THE VALVES ARE 
BEING REPLACED WITH PINCH VALVES. 

THE SCRUBBER WASTE WATER SlMP PUMPS HAVE BEEN PLUGGING. NEW PUMPS ARE 
BEING JNVESTlGATED. 

26.0 16.0 744 449 118 

u PAObLEMS/S OLUT IONS/COMMENTS 

1117!! SYSTUI 8.0 

A LEAKING VALVE RESULTED IN CONTAMINATION Of THE RECYCLE PUMP GLAND SEAL 
WATER SYSTEM WITH PONO RETURN WATER CAUSING SCALING ANO PLUGGING FORCING 
SMUTDOWN OJ THE RECYCLE PUMPS. A NEW VALVE SYSTEM WAS INSTALLED AND THE 
OPERATING PRESSURES WERE CHANGED. 

THE RECYCLE PUMPS WERE SHUT DOWN WHEN CONTAMINATION Of THE GLAND SEAL 
WATER SYSTEM CAUSED BY A FAULTY VALVE OCCURRED. 

A FLOW CONTROL VALVE WAS REMOVED BECAUSE IT CAUSED ABRASION AND FAILURE 
Of THE RECYCLE HEADER. NONE OF THE MODULES NOW UTILIZE FLOW CONTROL 
VALVES. 

THE MIST ELIMINATOR SPRAY ~OZZLES PLUGGED BY COAL PARTICLES WERE CLEANED 
THE COAL PARTICLES RESULT fROM A COMMON COAL/LIMESTONE HANDLING SlSlEM. 
A LIOUJO/SOLIO SEPARATOR HAS BEEN INSTALLED JN THE SLURRY SYSTEM TO PRE
VENT REOCCURRENCE• 

EXCESSIVE LIMESTONE CARRYOVER TO THE MIST ELIMINATOR WAS NOTED. THE TOP 
ROD DECK •AS REMOVED TO IMPROVE GAS FLOW ANO ELIMINATE THE CARRYOVER 
PROBLEM. 

BLAttte Off PLATES WERE ADDEO TO THE LOWER SEVEN ROD DECKS TO MAINTAJh 
PRESSURE ~AOP REQUIREMENT~ THIS HAS BEEN FOUND TO BE AN ACCEPTABLE 
SOLUTION AT OTHER ENVIRONEERING FGO SYSTEM INSTALLATIONS. 

THE COMMOh COAL/LIMESTONE HANDLING SYSTEM ALLOWED COAL PARTICLES TO PLUG 
MlSl ELIMINATOR SPRAY NOZZ~ES. A LlQUIOISOLIO SEPARATOR HAS BEEN 1NS1AL
LE0 TO PREVENT FUTURE PLUGEJNG. 

9.0 8.0 720 661 59 
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EPA UTILITY fGD SURVEY: fOURTH QUARTER 1979 

CENTRAL JLLlNOJS LJGHT: DUCk CREEK 1 (CONT.) 

-----------------------------------~------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

------ S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PRObLEMS/SOLUlIONS/COMMENTS 

THE B•MODULE SLURRY TANK PUMP LINER EXPERIENCED A FAILURE RESULTING JN 
SCRUBBER SYSTEM SHUTDOWN. THE SPARE PUMP WAS ALREADY OUT OF SERVICE TO 
REPLACE ITS ORIGINAL SO-HP MOlOR •lTH A 75-HP MOTOR. 

A SPARE SLURRY TANK PUMP WAS OUT OF SERVICE TO REPLACE THE ORIGINAL 50-HP 
MOTOR WITh A 75-HP MOTOR. 

THE PINIO~ BEARING ON THE BALL MILL DRIVE FAILED. lHE FAILURE IS BEING 
INVESTIGATED. FGD SYSTEM OPERATION WAS HALTED DUE 10 THE FAILURE. 

THE LEVEL AND DENSITY INSlRUMENTS ON RECYCLE TANKS ARE BEING MODifIED. 

THE LEEDS & NORTHRUP LEVEL AND DENSITY TRANSMITTERS ARE BEING REPLACED 
WITH ROSEMOUNT TRANSMITTERS. 

12/78 A 2 3.Q 
26.0 
21.0 
1 a.a 
2 c.o 

2 5. '.) 
28.0 
23.J ,, .'.) 

25.a 
28.a 
23.0 
11.0 
21.0 

23.0 
26.0 
21.'.) 
10.0 
20.0 

1179 

2179 

B 
c 
D 
SYSTEM 21.) 744 706 151 66.() 

** PRObLEMS/SOLUTIONS/COMMENTS 

A .o 
8 .o 
c .o 
D .o 
SYSTEM .o 

ISOLATION ~AMPER FAILURES AND SLURRY RECYCLE DISCHARGE VALVE FAILURES 
OCCURRED DURING DECEMBER. 

LIMESTONE MILL PROBLEMS AND A PLUGGED LIMESTONE FEEDER HAMPERED SCRUBBER 
OPERATIONS DURING DECEMBER. 

FROZEN INSTRUMENT CONTROL LINES WERE A PROBLEM • 

.o • o .o 

.'J .o .o . '.) .o .o 

.o .o .o 

.o .u .o 744 738 0 

** PRObLEMS/SOLUTIONS/COMMENTS 

A .o 
B .. o 
c .a 
D .o 
SYSTEM .a 

FROZEN INSTRUMENT CONTROL LINES, RECYCLE TANK SUCTION LINESt MAIN MODULE 
DRAIN LINES AND MIST ELIMINATOR DRAIN LINES WERE MAJOR PROBLEM AREAS 
DUR ING JANllAR Y • 

SLURRY RECYCLE VALVE PLUGGAGE AND SLURRY TRANSFER PUMP FAILURE CONTRIBUTED 
TO THE SYSTEM OUTAGE TIME. 

.o .o .o 

.o .Q .o 

.o .o .o 

.o .o .o 

.o .o .a 672 533 0 sa.5 

** PROBLEMS/SOLUTIONS/COMMENTS 

RECYCLE PUMP SUCTION VALVE FAILURES AND A SLURRY TRANSfER PUMP FAILURE 
COhTRIBUTE~ TO THE NON-OPERATION OF THE f6D SYSTEM• 

FROZEN MIST ELIMINATOR DRAINS• ABSORBER DRAINS AND INSTRUMENT LINES WERE 
A MAJOR PROBLEM DURIN6 FEBRUARY. 

3179 A 33.7 
6.7 
.a 
.a 

1 0.1 

31 .1 
6.7 

.o 

.::i 
9.4 

31.1 
6.7 
.o 
.o 

9.4 

31.1 
6.7 
.o 
.o 

9.4 

B 
c 
D 
SYSTEM 

73 

744 744 1a 



EPA UllLilY FLD SURllEY: FOURTH QUARTER 1979 

CENTRAL ILLINOIS LIGHT: DUCk C~EEk 1 <CONT.) 

--·--------------------------------·-·----PERFORMANCE DATA-------------------------------·----------
PERl OD "ODULE AllAILABILlTY OPE~ABlLlTY RELIABILITY UTlLlZATlON % REMOVAL PEA BOILER FGD CAP. 

SOZ PARTo HOURS HOURS HOURS FACTOR 

·-----
** PROtLE"SISOLUTIONSICOM"ENTS 

FREEZING P~OBLEMS CONTINUED TO HAMPER FGD OPERATIONS DURING MARCH. 

bRCKE~ MIST ELIMINATOR SPRAY LINES AND PLUGGED MIST ELIMINATOR NOZZLES 
WERE PROBLEM AREAS DURING MARCH. 

RECYCLE PU"P FAILURES AND WASTE WATER PUMP FAILURES WERE EXPERIENCED 
DURING flURCHo 

PLUGGED SLURRY NOZZLES AND GENERAL lNSTRU"ENTATION PROBLEMS WERE REPORTED 
BY THE UTILITY• 

4179 A 1u o .a 
8 4.3 
86.5 
z 1. 3 
73.0 

71 .9 
5 c .5 
8 1 .2 
22 .1 

St .4 

67.3 
4 7. 3 
76 .o 
21 .:! 
53.C' 

5179 

6/79 

ti 
c 
D 
SYSTEM 12.0 720 674 80 

** PAOuLEMS/SOLUTIONSICOM"ENTS 

A 9 5. 7 
b 9 5. 7 

' 9 4.6 
D 1.3 
SYSTEM 7 1.9 

INLET DAMPlR MALFUNCTIONS HINDERED FGD OPERATION DURING APRIL. 

PLUGGED MIST ELIMINATOR SPRAY NOZZLES DURIN6 APRIL HINDERED FGD OPERATION. 

SLURRY CONTROL VALllE MALFUNCTIONS WERE REPORTED BY THE UTILITY. 

RECYCLE TA~K MIXER FAILURES WERE EXPERIENCED DURING APRIL. 

RECYCLE PU"P BELT AND BEARI•G FAILURES AND SLURRY SUPPLY LINE FAILURES 
WERE REPORTED BY THE UTILITY. 

3 7 ·' 1.3 
44 .2 11. 7 
41.8 11 .1 

5 .:i 1 .3 
32.1 51.4 8.5 744 197 63 

•• PIOOk!LEl'IS/S 0LU110NSICOl'IMENTS 

MIST ELil'llhATOR PUMP l'IALFUNCTIONS WERE REPORTED DURING MAY. 

Mill SHAKER BASKET DRillE MOTOR FAILURES WERE ENCOUNTERED. 

A 7 0.6 76.9 70. 5 
l:t 79.9 86.9 79.9 
c 7 6.1 83.1 76.3 
0 8 Z.6 90.0 82 .6 
SYSTEl'I 8 7.4 84 .z 86.1 77.3 720 661 557 

•• PROt!LEMS/SOLUTIONS/COl'll'IENTS 

DURING JUNl SOME PROBLEMS WITH THE l'IIST ELIMINATOR WERE ENCOUNTERED. THESE 
PAOBLEl'IS INCLUDED PLU66ING JN THE l'IIST ELI~INATOR AND THE l'IJST ELINI~ATOR 
LINES ANO A BROKEN MIST ELIMINATOR RETURN LINE. 

7/ 79 A 8 s .6 
88.3 
8 7.9 
86 .s 
8 7.1 

59.8 
61.6 
61 .4 
60.5 
60.9 

8 
c 
D 
SYSTEM 

6 1.6 
6, .6 
6 0.3 
9 5 .o 95.9 744 5ZO 

** P"ObLEMS/SOLUTIONS/COl'l"ENTS 

3.0 

JN JULY THE l'IIST ELil'IINATOR PLUGGED CAUSING OPERATIONAL PROBLEl'IS. 

RECYCLE PUMP FAILURES WERE ENCOUNTERED DURING JULY. 

453 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

CENTRAL ILLJNl)JS LIGHT: oun CREEK 1 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAIOD "ODULE AVAILABlLllY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

------

9/79 

10/79 

11179 

a 
c 
D 
SYSTEM 

2 3 ,4 
13.6 

9.5 
13.0 

31.4 
18 .4 
12 .8 
16.6 22.9 

23.4 
13.7 
9.5 

12 .3 

S02 PART. HOURS HOURS HOURS FACTOR 

744 555 92 

• • PA Ob LE MS JS OLU TION SJ COMMENTS 

A 4 9.9 
B 4 4.6 
c 3 5 .9 
D 7 9.6 
SYSTEM 6 5. 7 

IN AUGUST THE MIST ELIMINATOR AND THE "IST ELIMINATOR DRAIN LINES PLUGGED 
CAUSING SOME DOWN TIME. 

FAILURES WITH THE LIMESTONE SLURRY FORWARDING PU"P AND THE RECYCLE PUMP 
WE~E ENCOUNTERED. 

OAHPER MALFUNCTIONS WERE REPORTED BY THE UTILITY. 

54.0 49.9 
48 .4 44. 7 
38.9 35 .9 
86.2 79.6 
56 .8 64.8 52. 5 72 c 665 371! 

** PROBLEMS JS OLU TIO NS /COMMENTS 

A 8 2.1 
B 8 6.2 
c 1 s .a 
0 91.9 
SYSTEl'I 9 0.9 

PLUGGING IN THE MIST ELJNJNATOR, MIST ELIMINATOR HEADER AND NOZZLES 
wERE ENCOUNTERED lN SEPTEMBER. 

THE DAMPER FAILED CAUSING A PROSLEM DURING SEPTEMBER. 

THE UTILITY REPORTED MIST ELIMINATOR CAVITATION PROBLEMS. 

PLUGGED SLURRY NOZZLES ANO LIMESTONE CONVEYOR FAILURES CONTRIBUTED TO THE 
OUTAGES EXPERIENCED. 

8 2 .3 85.7 82.3 
86.2 93.7 86.2 
75 .a 90.9 75 .8 
91.9 93.8 91.9 
84 .'J 91.4 84 .o 744 744 625 

•• PAOblEMSISOLUTIONSJCOMl'IENTS 

A 4 2 .2 
B 1 2.4 
c , 8.3 
D 5 2.9 
ST STE" 3 2.2 

DURING THE MONTH Of OCTOBER PROBLEMS WERE ENCOUNTERED WITH THE MIST 
ELIMINATOR SECTION. THE MIST ELIMINATOR PUMP MALFUNCTIONED, THE LINES 
PLUGGED AND A HEADER FLANGE GASKET FAILED. 

OUTAGE TIME RESULTED FROM THE MODULE ISOLATION DAMPER FAILURE INCLUDING 
DAMPER MOTOR MALFUNCTION. 

THE SL URRY SUPPLY LINE NEEDED REPAIRS. 

5 2 .1 58.7 42.2 
15 .3 42.9 12 .4 
22.6 48.7 18.3 
61.9 63.7 50.1 
38.0 40.8 30.8 720 583 221 

** PRO&LEMSISOLUTIONS/COMMENTS 

MODULE ISOLATION DAMPER PROBLEMS CONTINUED DURING NOVEMBER. 

THE MIST ELI"INATOR ANO THE MIST ELIMINATOA DRAIN PLUGGED CAUSING DOWN 
TIME. 

REPAIR WAS NEEDED ON THE SUCTION VALVE OF THE RECYCLE PUMP. 

SLURRY SUPPLY LINES FAILED AGAIN, DURING NOVEMBER. 

12179 A 5 3.6 
3 5.1 

72 .6 
4 7.6 

60.3 
51.5 

53 .5 
35 .1 B 

75 



EPA UTILI1Y fC.0 SURllEY: fOURlH QUARTER 1979 

CENTRAL ILLINOIS LIGHT: Dun CREEk 1 <CONT.> 

·-----------------------------------------PERFORMANCE OAlA---·--------------------------------------
PERIOD MODULE AllAILABlllTY OPERABJLITl RELJABlllTY UTJLlZATlON % REMOVAL PER SOILEA FGO CAP. 

502 PART. HOURS HOURS HOURS FACTOR ------ ------ ----------- ----------- ----------- ----- ----- ------c 4 3. 0 58.4 54.9 43. ':' 
0 2 5. 5 34. 7 4 5 .6 25.5 
SY ST UI 3 9. 5 5 3 ,3 58.3 39.3 744 548 292 

•• PROtLEMS/iOLUTIONSICOMMENTS 

THE ISOLATlO~ DAMPER FAILURES CONTINUED• 

THt MIST ELIMINATOR PROBLEMS WITH PLUGGING ANO HEADER FAILURES OCCURRED 
OUliJt;G DECEl'lbER. 

THt AECYCLl TAhk Lll'~ERS WERE REPAIRED AND TANK COVERS WERE INSTALL[!). 

76 



EPA UTILITY FGO SURVEY: FOURTH QUARTER T979 

SECTION 3 
DESIGN ANO PERFORMANCE OATA FOR OPERATIONAL OOMESTlt FGO SYSTEMS 

--------·---------------~---------------~-----------------------------------------------------------
COMPANY NAl'IE 
P~ANT NOE 
UNIT NUMllER 
CI TY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE El'llSSION LHllTATlON - t;G/J 
502 UUSSJON LlMJTATJON - NGJJ 
NET PLANT ~ENERATING CAPACITY - MW 
GROSS UNIT Gt.NERATING CAPACITY - M .. 
NET UNIT GENERATINb CAPACITY WlfGD - MW 
NET UNIT GUHRATlNG CAPACilV WO/FGC. - MW 
EQUJllALEllT SCRUBBED CAPACITY - Mii 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERI/ICE DATE 
MAXIMUM UOllER FLUE GAS FLOW - CU.MIS 
fLU£ GAS TEMPERATURE - C 
STACK HEIGHT - M 
STAC~ TOP D JAME TER - M 

** FUEL DATA 
FUEL TYPE. 
fUEl G~ADE 

AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - l 
RANGE ASH CONTE NT - i 
AVERAGE MOISTU H CONTENT - l 
RANGE ~OJSTURE CONTENT - % 
AVERAGE SULFUR CONTENT • % 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTENT - X 
AA"4GE CHLORIDE CONTENT - % 

** ESP 
NUl'IB EA 
TYPE 
SUPPL HR 
PAATICuLATE DESIGN REMOVAL EFFICIENCY - 2 
FLUE GAS TEMPERATURE - C 

** PARTICULATE SCRUBBER 
TYPE 

•* FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPl'IENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
S02 DESIGN REPIOVAL EFFICIENCY - X 
COftl'IERClAL DAH 
INITIAL START-UP 
CONSTRUCTION INITIATION 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
SHELL LINER MAT ERlAL 
LIG RHIO - LIC U.M 
SUPERFlCAL GAS VELOClTl - 1'1/SEC 
S02 INLET CONCENTRATION - PPM 
S02 CUTLET CONT RATION • PPM 

tENTRAL ILLINOIS PUBLIC SERV 
NEWTON 
1 
NEWTON 
ILLINOIS 
B 

4~. 
516. 

••••••• 
617.0 
575.0 

******* 
617.0 

COl'IBUSTlON 
PULVERIZED 
BASE 

0178 
102C.95 
163.9 
162. ........ 

COAL 
BlTUl'llNOUS 

253• 3. 

4.00 
•••••• 
******** •••••• 

4.0(1 ...... 
.20 ....... 

1 
COLO S ll>E 

( .100 LB/MMBTU> 
< 1.200 LBIMMBTU> 

EN6INEER1N6 
COAL 

<2163480 ACFM> 
( 327 f) 

< 530 FT> 
(**••* FT) 

( 10900 BTU/LB) ....... 

RESEARCH COTTRELL 
99.S 

16(.8 325 f) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
DUAL ALKALI 
BUELL/ENVIROTECH 
SARGE NT & LUNDY 
FULL SCALE 
NEW 

99.50 
95.0Q 

1217~ 
9179 

11176 

4 
ftOBllE PACkEDITRAY TOWER 
11/79 
BUELL ENVIROTECH 
CEJLCOTE 

1.3 
z.s 

2 59' 
200 

11 

10.0 6ALl1000ACF) 
s.3 r11s> 



EPA UTILllY HD SURVEY: FOURlH QUARTER 1979 

CENTRAL JlllNOIS PU&llC SEAll: IHWlOi. 1 lCONT.> 

•• f ANS 
NU"B EA 
TYPF 

u VACUU" fllTEA 
TYPE 

•• l'IIST ELJl'IJNAlOR 
NUMB EA 
TYPE 
CONFIGUAATJON 

•• llEHEATEll 
hU"BER 
TYPE 

•• llEHEATER 
NUMBER 
TYPE 

4 
BOOST EA 

EXTRACTION FJLTERS,HOAIZONTAL,BELT T 

8 
CHEVRON 
VERTICAL 

1 
BYPASS 

TEMPERATURE BOOST - C 

l 
IN-LINE 

13.9 25 f) 

•• THICKEllCER 
NUMBER 
CONSlAuCTION "'ATERIAL 
DJAl"EHA - M 

2 
CONCRETE 

30.5 <1CO fl> 

•• THICK HHA 
'-iUMflfA 1 
CO '-i S l R UC Tl 0 N l'IA TE R lAL 
DlAMEHA - " 

COATED STEEL 
15.2 < SO FT> 

•• WATE.11 LCJOP 
TYPE 

** TICEATl'E'-il 
TrPE 
CONlliACTOR 

CLOSED 

POl-0-TEC 
WC S 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 MODULE A~AlLABlLlTY OPERABILITY RELIABILITY UTILllAllON % REMOVAL PEA BOILER FG~ CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

----------- ----------- ----------- ----- -----
9/79 SYSTEM 720 

** PNObLEMS/SOLUTlONS/CO"'MENlS 

10179 S YSTE"' 

11/79 SYSTEM 

12179 HSTOI 

lNlllAL OPERATIONS BEGAN AT THIS UNIT ON SEPTEMBER 1 WHEN FLUE GAS WAS 
PASSED THROUGH THE INDIVIDUAL fGD "'ODULES FOR TESTING PURPOSES. TESTING 
Of THE SYSTEM IN AN INTEGRATED MODE IS EXPECTED TO BEGIN JN DECEMBER. 

744 

720 

744 

•* PllO~LEl'ISJSOLUTIONSJCOMl'IENTS 

THE UllIT BHAN BURNING Hl6H SULFUR COAL ON NOVEl'IBER 18-19 AT WHICH lil'IE 
THt FGD SYSTfM BEGAN OPERATIONS IN AN INTEGRATED MODE FOR THE FIRST TIME. 

l~lTlAL START UP PROBLEMS HAVE INCLUDED l'llST ELl"lNAlOA PLUGGAGE. 

LINING FAILURES HAllE ALSO BEEN ENCOUNTERED DURING START UP PHASE• 

THE UtflT PASSED A tOl'IPLlANCE TEST ON DECEl'IBER 5, 1979 AT WHICH ll~E lT 
WAS DETERMINED THAT THE UNIT WAS WELL BELOW THE ALLOWABLE EMISSION 
STAND~RD Of 1.2 L6/MM8TU. 

78 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECT ION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL oOMESTJC FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY lllAl'IE 
PLANT NAl'IE 
UNIT NU'"BER 
Cl TY 
STATE 
REGULATORY CLASSlflCATlON 
PARTICULATE EPUSSION LlP'llTATION - t.6/J 
SOZ EMISSION LlMIUTION - NG/J 
NET PLANl GENERATING CAPACITY • MW 
GROSS UNIT GtNERATI NG CAPAClTW • M .. 
NET UNIT GENERATING CAPACITY '1/FGO - lllW 
NET UNIT GENERA Tl NG CAPAC l TY liO/fGO - MW 
EQUIVALE~T SCRuBSED CAPACllY - MW 

** BOILER llAlA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMl'IERCIAL SERVICE DATE 
MAXIl'IUl'I bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACk HEIGHT - M 
STACk TOP DIAlllE TEA - M 

** FUEL DATA 
fUEl TYPE 
FUEL GRADE 
AVERAGE HEAT CONlENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - X 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - t 
AVERAGE SULFUR CONTENT - X 
RANGE SUlfUR CONTENT - J 
AVE RAGE CHLORIDE CONTENT - X 
RANGE CHLORlOE CONTENT - X 

** ESP 
NUMB ER 
TYPE 
SUPPLIER 

** PARTICULATE SCRUBBER 
TYPE 

•• FGD SYSTEM 
SALEABLE PROOUtTITHAOWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYS TE" SUPPLIER 
A-E FI AM 
DEVELOPMENT LEV EL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
S02 DESIGN REMOVAL EfFlCIENCY - 2: 
CO"ME~CIAL DATE 
lNITlAL START-UP 

•• ABSOAllEA 
NUMB Ell 
TYPE 
IN ITU l STA RT U P 
SUPPL HR 
SHELL MATERIAL 
SHELL LINEA "AT ERi AL 

•• CENTA IFUGE 
NU"'B ER 

COLORADO UTE iLECTRIC ASSN. 
CRAIG 
z 
CRAIG 
COLORADO 
D 
****** (****** LB/MMBTU) 
****** (****** LB/MMBTU) 

90 ( .o 
447.0 
400.0 
4Z4.0 
4"7.0 

BABO CK & WILCOX 
PULVERIZED COAL 
BASE 
0/79 .......... 

******* 
183. 

1 C.9 

COAL 
SUBBITU•UNOUS 
23260. 

s.oo 
10-12 ......... 
10-1z 

•••••• 

1 
HOT SIDE 
BELCO 

NONE 

(••••••• ACFM) 
(•••• f) 
( 600 fl) 

l 3S.8 FT> 

< 10000 BTU/LB) 
9100-10300 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
MG PROMOTED 
PEABODY PROCESS SYSTEMS 
STEARNS-ROGER 
FULL SCALE 
NEW 

99.80 
85.00 

11179 
8179 

4 
SPRAY TOWER 

3179 
PEABODY PROCESS SYSTEMS 
STEEL 
RUBBER 

1 
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EPA UTILllY Fi;D SURVEY: FOURTH QUAATH 1979 

COLORADO LTE lLECTRI C ASSN.: CRAIG ;, (CONT.> 

•• 1111 ST ElHHNATOR 
NUMR EA 
TYPE 

•• A EH EA HR 
TYPE 
HEATil'<jG MEDIUM .. THICKEl'<j£R 
NUMBER 

•• WATER LOOP 
TYPE 

•• DISPOSAL 
Ii~ T UAE 
TYPE 
LOCATION 
TR AN SPOR TA TlON 

4 
CH EVA ON 

IN-LINE 
STEAM 

CLOSED 

FINAL 
MlNEFllL 
OH-SITE 
TRUCK 

·-·---------------------------------------PERFORMANCE DATA---------------------~-------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTlLlZATlON % REMOVAL PER BOILER fGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 
------

10179 SYSHll 744 

11179 SYSHM 720 

12179 SYSTEM 744 

•• PRObLEMS/SOLUTIONS/COMllENTS 

THE CRAIG ' UNIT COMMENCED COMMERCIAL OPERATION IN NOVEMBER 1979 0 

DURING A SCHEDULED OUTAGE FOR MAINTENANCE AND INSPECTION THE FINE SCREEN 
ON THE THROTTLE VALVE TO THE TURBINE WAS REMOVED ANO CLEANED. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

-----------------------------------------------~----------------------------------------------------
COMPANY NAl':E 
PLANT NAME 
UNIT NU"'f;lfR 
CITY 
STAH 
REGULATORY CLASSIFICATION 
PARTICULATE E.MJSSION Lll'llTATlON • toiG/J 
so2 EMISSION Lll'HTATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENE.RAT! NG CAPACITY •Mio 
NET UNIT GiNERATING CAPACITY W/FGD - Mw 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUJVALE~T SCRUBBED CAPACITY - "'W 

** BOILER OATA 
SUPPLIER 
TYPE 
SEAY ICE LOAD 
COM"'ERCIAL SERVICE DATE 
MAXIMUM bOILER FLUE GAS flOW - CU.MIS 
FLUE GAS TEMPERATURE • C 
STACK HEIGHT • M 
ST ACK l 0 P D IA ME TE R - l'I 

** FUEL DATA 
fUEl TYPi 
FUEL GRAl>E 
AVERAGE HEAT CONTEtH • JIG 
RANGE HEAT CONlENT • BTU/LB 
AVER~GE ASH CONlENl - 1 
RANGE ASH CONTE NT - t 
AVERAGE MOISTURE CONTENT - X 
RANGE llOlSTURE CONTENT • t: 
AVERAGE SULFUR CONTENT - 1 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - 1 

** ESP 
NUMBER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL 
FLUE GAS CA PA Cl TY - CU ol'l/S 
FLUE GAS TEMPERATURE - C 

**PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 

EfflClEtHY - % 

SALEABLE PRODUCT/THROWAWAY PROtUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSH.M SUPPLIER 
A-E fl RM 
DEVELOPMlNT LEVEL 
NEW/RETROFIT 
PARTICULAlE DESIGN REMO~Al EFFICIENCY • l 
502 DESIGN REl'IOVAL EFFICIENCY • l 
COMfllERCIAL DATE 
INITIAL START-UP 
CONSTRUCTION lNITIATIO~ 
CONTRACT AWAADE D 
ABSORBER SPARE CAPACITY INDEX - l 
ABSORBER SPARE COMPONENT INDEX 

** Al!SO R BE A 
NUMB EA 
lYPE 
lNlTIAL START UP 
SUPPLIER 

C0LU1'18US & SOUTHERN OHIO ELEC. 
CONESVILLE 
5 
CONESVILLE 
OHIO 
D 

43. 
430. 

210Q.O 
411.0 
3 75 .o 
391.0 
411.0 

COMBUSTION 
PULVERIZED 
BASE 

0176 
657.78 
146.7 
244. 

7.9 

COAL 
BlTUl'llNOUS 

25237. 

15.1C 
12-19 

7.50 
•••••• 

4.6 7 
4.2-5.1 
•••••••• 
****** 

1 

o 100 LB/MMBTU) 
1.000 LB/MMBTU) 

ENGINEERING 
COAL 

<13931!Y3 ACHI) 
( 296 f) 

< 800 FT> 
< 26.C FT> 

( 10850 BTU/LB) 
10300-11220 

COLD SIDE 
RESEARCH 

9906 
657.8 
146.7 

COTTRELL 

( 1393893 ACFM> 
( C.96 f) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
l'IG (2-6U 
AIR CORRECTION DlVISlONe UOP 
BLACK I VEATCH 
FULL SCALE 
NEW 

99.60 
89.50 

2177 
1177 
5175 

10174 

1 

.o 

.o 

MOBILE PACKED TOWER 
11177 
AJA CORRECTION DIVISJDN1 UOP 
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EPA UTILITY fuD SUR\IEY: FOUliTH QUAATER 1979 

COLv~uus ~ ~OuTHERN OHIO EliC.: CONESllILLE 5 (CONT.> 

t.UMl1cR Of STAC.ES 
SHC:LL MATEldAL 
SHELL Ll~E~ MATERIAL 
JNTE R'<AL MATE RI AL 
uOILt:R L~ADIABSORBER - % 
t.AS fLCW - cu ... ls 
uA!. TE~PtRATURE • C 
LI~UID ~ECIRCULATION RATE • LITElilS 
LIC. l<ATIO - LICU.M 
PRESSURE DROP - kPA 
SUPfliflCAL GAS llELOCJTY - MISEt 

•• ABSORbEk 
NUM0 ER 
TYPE 
lNI T IAL START UP 
SUPPLl UI 
t.IUMll ER Of STAGES 
SHELL MATERIAL 
SHELL Ll~EA MATERIAL 
INTERNAL MATERIAL 
&OILER LOADIABSO~BEA - X 
C.AS FLOW - cu.11 IS 
C.AS TEMPlRATURE - C 
LlUUlD Al:.ClRCULATlON RATE • LlTER/S 
LIC. liATlO - LICU.11 
PRESSURE DROP - KPA 
SUPE Rf lCAL GAS \IELOCl TY • M/SEC 

• • FANS 
t.IUMSEA 
TYPE 
CONSTRUCTION MATERIALS 
SER\IICE • wETIDRY 
CAPACITY - cu.111s 

•• VACUUI' fILHR 
NUMP EA 
OUTLET SOLIDS - X 

•• llIST ELJMJNATOA 
NUIUHA 
TYPE 
COt.ISTAUCTlON MA TERlAL 
CONJ lGUAATlON 
NUMB EA Of STAGES 
NUllBER Of PASSES 
FAEEBOAAD DlSTA NCE - M 
DEPTH - M 
VANE SPACING - CM 
VANE ANGLES 
IOASH SYSTEM 
SUPEAflClAL GAS llELOCllY - MIS 
PRESSURE DROP - KPA 

•• MIST ELllllNATOA 
NU .. BER 
TYPE 
CONSTRUCTION MA TEAIAL 
C 0 N F I GU A AT I ON 
NUM~EA OF STAGES 
SUPEliflClAL GAS llELOCITY - MIS 

•• PuMP S 
SERVICE 

ABSOABER AECIACULAllON 
TRANSFER TANK 
SlURAY Tl<ANSFER 
RECYCLE TANK SLUDGE TRANSFER 
"lST EllMJNATOA wASH 

•• TANll.S 
SERVICE 

RECYCLE 
AECLAIMEO WATER 

4 
CARBON STEEL lCARPENTEA 20 PRESATURATOA 
CHLOROBUTYL RUeeER 
CARPENTER 20 SUPPORT GRIDS 

6C'.O 
298.44 
141 .1 

2 394. 
6.7 
1.8 
~. 9 

( 632416 ACFM> 
( 286 f) 

<38000 GPM) 
( 50.0 GALl1000ACF> 
( 7.3 IN-H20) 
( 12.8 FTIS> 

l'IOBlLE PACKED TOWER 
1177 

AIR CORRECTION DillISION• UOP 
4 

CARBON STEEL (CARPENTER 20 PRESATURATOR 
CHLOROBUTYL RUBBER 
CARPENTER 20 SUPPORT GRIDS 

6 ". .o 
29E.44 
141.1 

2394. 
6.7 
1. 8 
3.9 

4 
BOILER JD 
CARBON STEEL 
ORY 

40 1.11 

73.0 

4 
CHEVRON 
NORYL PLASTIC 
HORIZONTAL 

I 

< 632416 ACfM) 
< 286 F) 
<38C.00 GP") 
< 50.0 GAL/1000ACF) 
< 7.3 1N-H20J 
< 12.8 FT/SJ 

( 850000 ACFM) 

3.05 <1C.O FT) 
1.37 l 4o5 FT> 
~.1 l 2.JO IN> 

90 DEGREES 
CONTINUOUS TOP AND BOTTO" WASH 1ST STAGE; BOTTOM 

4.2 < 13.7 FTIS> 
• 5 ( 1 • 9 J N-H 2 0) 

2 
TRAPOUT TRAY 
CARPENTER 20 
HORI JONTAL 

NUlllBER 

11 
1 
1 
2 
2 

NUMBER 

82 
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EPA UTILITY fGD SURVEY: FOURTH QUARTE.P 1979 

COLUMBUS & SOUTHERN OHIO ELEC.: CONES~ILLE 5 <CONT.> 

SLURRY TRANSFER TANK 
SLURRY STORAGE 
M.E. WASH 

•• REHEAlER 
TYPE 

** THICICENE.R 
NUl!BER 
CONSlRUCTION MATERIAL 
DIAMETER - Ill 
OUTLET SOLIDS - X 

•• llATER LOOP 
TYPE 

1 
1 
1 

BYPASS 

1 
CARBON STEEL WITH CONCRETE FLOOR 

44.2 (145 fl) 
32. 5 

FRESH l'IAKEUP WATE.R AOOlllON - LlTERS/S 
OPEN 

31.S 500 £.Pit) 

** AEAGE~l PREPARATION EQUJPMENl 
NUMBER Of ~ALL MILLS 

** TREATP'ENT 
TYPE 
CONTRACTOR 

POZ-0-TE.C 
IUCS 

PRODUCT CHARACTERISTICS 73% SOLIDS 

•• DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORlAlION 
AREA - ACRES 

FINAL 
LANDFILL 
ON-SITE 
PUMPED 

5 ( .o 

------------------------------------------PERFORMANCE OATA-------------------~----------------------
PERIOD l!OOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS JAClOR 

12/76 SYSTEM 744 

•• PRO~LEMS/SOLUTIONSICOMMENTS 

1177 SYSTEM 

A MAJOR FIRE IN MODULE A DELAYED THE UNil START-UP. lHE fIRE CAUSED S2.1 
MILLION DAMAGE. THE UTILITY'S INSURANCE COVERED THE DAMAGE ANO A NEW 
SCRUBBER MODULE WILL BE PURCHASED FROM AND INSTALLED BY UOP. 

THE UTILITY IS CURRENTLY CONDUCTING AIR ANO WATER TESTS ON MODULE B. 

744 

** PRObLEMS/SOLUTIONS/COMMENTS 

2177 B 
A 
SYS TEI'! 

INITIAL START-UP FOR DEBUGGING AND COMMISSIONIN6 PURPOSES OCCURRED JN 
EARLY JANUARY. COMMERCIAL AVAILABILITY FOR SERVICE OCURREO ON JANUARY 
27. 

EARLY OPE~ATIONS WERE ~ARKED BY COLO WEATHER RELATED PROBLEMS SUCH AS 
FROZEN LINES AND GEARS, CRACKED FLANGES, A FROlEN LIME BELT CONVEYOR, AND 
A FROZEN FIPELINE FROM THE THICKENER TO THE lUCS FACILITY. 

43.j 
.o 

21 .5 

43.0 
.c 

21.5 672 668 143 

** PROBLEMS/SOLUTIONS/COMMENTS 

COMMERCIAL START-UP OF MODULE 8 OCCURRED ON FEBRUARY 13, 1977. THE LON6-
EST PERIOD OF CONTINUOUS OPERATION WAS 132 HOURS. 

THE UTILITY REPORTED THAT THE ESP OPERATED SAllSJACTORlLY. 

PRESSURE SURGES OCCURRED IN THE PRESATURATOR PIPING. 

ThE CONTINUOUS SOZ ANALYZERS OPERATED UNSATISFACTORILY• 

MODULE B EXPERIENCED POOR VELOCITY DISTRIBUTION THROUGH THE TCA BEDS. 
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EPA UHL! TY fi,O SUR\I EY: fOUliTH QUARlE~ l'lfY 

C 0 L u "'b U ii ~ S 0 u THE RN OH l 0 E L E C • : CON t S V l L l E 5 ( C 0 PH • ) 

------------------------------------------PERfORMANCE DATA··-·--------------··-·--··••••••••·-------
Pt~ l 00 MODULE AVAlLABlLlTY OPERARILlTY RELIABILITY UTILIZATION t REMOVAL PER BOILER FGO CAP. 

3177 SYSTil'I 

4/ 77 A 
b 
S 't ST tM 

.o 
4 J. 0 
'2.0 

SOZ PART. HOURS HOURS HOURS FACTOR 
----- ------

SCRUBBING LIQUOR WAS CARRYING OVER INTO THE MlST ELIMINATOR SECTION. 

.o 
39.0 
19.5 

36.C 
18. !j 

744 

7Z 0 68 5 130 

•• PRObLEMS/SOLUTlONS/COfll!l'IENTS 

5177 A .:i 
ll 5 8. 0 
S YSHl'I 2 9 .z 

0111 A .o 
lj 6 6. 0 
SYSTEM 3 3. () 

A STACK OLTLET TEMPERATURE Of 200 f IS BEING MAINTAINED IN ORDER TO MIN
IMIZE ACI~ RAINOUT ANO STACK CORROSION PROBLEMS. 

THE 316 S~ PRESATURATOR AREA HAS EXPERIENCED CORROSION• 

THE RUBbE~ LINER lN THE RECYCLE TANK HAS BEEN PEELING AWAlo THE PRCBLEM 
APPEARED TO BE APPLICATION-RELATED. 

SOME PLUGLING HAS OCCURRED IN THE TUBE THICKENERS. 

THE QUALITY Of THE LIME SLURRY HAS BEEN A PROBLEM AREA. ROCKS UP Tt FIVE 
!~CHES IN DIAMETER HAVE BEEN DETECTED. THIS HAS PROMPTED DRAVO TO INSTALL 
l'IECHANICAL SEPARATORS ANO METAL DETECTORS AT THE LIME SHlPMENl FACILITY. 

"' .J ,-. . -
5: .J 5 1. 0 4~.: 

2 5. J 2 5. 5 24. i:: 744 712 178 

.) .o • r: 
59.~ bO.O 58. ') 
2 Q .s 3~.o 29.~ 720 713 209 

•• PRObLEMS/SOLUTION~/COMMENTS 

7177 A 
ti 
SYS HM 

.:i 

.o 

.o 

THE B·SJDl MODULE DID NOT OPERATE THE ENTIRE MONTH PENDING COMPLETJCN 
OF A NUMBlR Of NECESSARY M(DJFICATIONS AND REPAIRS • 

• J ... . ·- . -
"' " . .) ..... . -. .: . () . ~ 744 744 Q 

•• PROuLEMS/SOLUTlONS/COMMENTS 

8177 A 
8 
SYSTEM 

• o 
• o 
.~ 

MCDlfICATIONS WERE MADE TO THE UNIT PROCESS CONTROL SYSTEM. 

MCDJFJCATJONS WERE MADE TO THE UNJT INSTRUMENTATION SYSTEM. 

REPAIRS ~ERE MADE TO THE ABSORBER LINEA. 

REPAIRS WERt MADE TO THE PIPING BETWEEN THE THICKENER AND IUCS BUILDING. 

THE UTILITY JS CURRENTLY PLANNING TO CONDUCT A PARTICULATE DROP TEST 
SCHEDULED FOR SEPTEMBER 1977. 

THE ~EPLACEMENT A•SlOE TCA MODULE REPLACING THE ORIGINAL MODULE DESTROYED 
BY fIAE lh DECEMBER 19 7 6 IS EXPECTED TO BE AVAILABLE FOR COMMERCIAL 
SERVICE I~ JANUARY 1978 • 

"' . 
• ·'J 
.o 

.o 

.o 
• :l 

• IJ 
.r ,., ·- 744 D 

•• PAObLiMSISOLUTJONS/COMMENTS 

9177 A • :i 

THE SCRUB~[~ WAS NOT OPERATED THE ENTIRE NONTHo REPAIRS AND MODifJCATIONS 
CONTINUED UNTIL SEPTEMBER 13. THERE WERE SOME WEATHER-RELATED DELAYS • 

"' •c .• .... 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

(OLUMl!US & SOUTHERN OHIO ELEC.: CONESVILLE 5 (CONT.> 

-----------------------------------------·PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

------

10/ 77 

B 
SYSTEl'I 

5 2 .9 
26.5 

39 .9 
2C .O 

** PRObLEMS/SOLUTIONS/COMMENTS 

46.9 
2 3.5 

26.0 
13.0 

S02 PART. HOURS HOURS HOURS FACTOR 

720 469 94 

THE PARTICULATE DROP TEST SCHEDULED FOR SEPTEMBER 1977 WAS PUSHED BACk 10 
THE WEEK OF OCTOBER 24 19~; • 

A .~ .o • o • IJ 
B 3 2 .o 24.0 2 s.o 18.C 
SYSHl'I 16 .o 12 .o \2.S 9.0 744 559 61! 

** PRObLEMS/SOLUTIONS/COMMENTS 

THE SCRUllbER WAS DOWN FROM OCTOBER \0 TO NOVUtBER 1 o. 

B•MODULE hAD TO BE RELINED UI SOME AREAS WITH NEOPRENE RUBBER• 

11/77 A , :i.o 
33.0 
2 1 .5 

4.0 
33 .a 
18 .s 

4.o 
33.0 
18.5 

4.0 
33. 0 
18.5 

B 
SYSTEM 720 715 122 

** PRObLEMS/SOLUTIONS/COMMENTS 

MODULE A ~ENT BACK ON LINE NOVEMBER 21. DURING LOW LOAD PERIODS SOLIDS 
BUILD UP TENDED TO CAUSE PLUGGING BECAUSE OF LOW FLOW RATES. DURING THE 
LOW LOAD PERIODS ALL GAS WAS DUCTED THROUGH ONE MODULE WHILE THE OTHER WAS 
SHUT DOWN. 

12177 A 9 3 .o 
91.0 
9 s .o 

64.0 
79.() 
71.5 

62.0 
76.0 
69.0 

22.0 
27.0 
24.5 

1178 

2178 

3178 

B 
SYSTEM 744 252 180 

** PRObLEMS/SOLUTIONS/COMMENTS 

A 
8 
SYSTEM 

A 
ti 
SYSTEM 

A 2 o.o 
8 2 o.o 
SYSTEM 2 o.o 

THE UNIT ~ENT DOWN DECEMBER 12 FOR A J•MONTH SCHEDULED OUTAGE. MODULE A 
BEGAN COMMERCIAL OPERATIONS DECEMBER 3 OPERATING AS MUCH AS POSSIBLE 
ThROUGH DECEMBER 12. MODULE B OPERATED DECEMBER 1 THROUGH 12. DURING lHE 
SHUTDOWN THE UTllllY WILL DECIDE IF THE SYSTEM SUPPLIERS HAVE MET SFECS 
ON THE BOILER AND TURBINES. THE UNIT JS SCHEDULED TO BE BACK ON Ll~E IN 
MID-MARCH BUT THIS MAY BE PUSHED BACK TO APRIL 1. 

DURING THE DECEMBER TO MARCH 1978 SHUTDOWN THE CARBON STEEL FLUE Will BE 
REPLACED ~ITH AN ACID-BRJCK LINING. 

.o 744 0 0 

.o 672 0 0 

19 .a 64.0 10.0 
15 .8 54.0 8.0 
17.5 59.0 9.Q 744 379 66 

** PAObLEMSISOLUTIONS/COMMENTS 

THE UNIT STARTED UP AGAIN ON MARCH 16. 

PH CONTROLS AND S02 ANALYZERS HAVE EXPERIENCED OPERATIONAL PROBLEMS. 

lMPUlllTlES lN THE LIME HAVE CAUSED PLUGGING PROBLEMS. 

4178 A 6 7.0 
6 5 .o 
6 6.0 

58.') 
59.0 
58.5 

61.Q 
63.0 
62.0 

58.0 
59.0 
58.5 

B 
SYSTEM 
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EPA UTJL I 1Y HD SURVEY: FOURTH llUARTEFc 1979 

COLUMbUS & SOUTHERN OHIO ELEC.: CONESVILLE 5 (CONT.) 

••••••••••·•····-···········--------·-----PERFORMANCE DATA---------·--·-----·-----------------------
PERlCD MODULE AVAlLABlLlTY OPE•AHlLlTY RELIABILITY UllLIZATlON % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** P~OeLEMS/SOLUTIONS/COMMENTS 

THE SYSTEM WAS DOWN DUE TO AN EXCESS OF FLOCCULANT IN THE THICKENER. 

EXCESS fLLCCULANT IN THE THICKENER YIELDED A HIGH SOLIDS LEVEL IN THE 
OVERFLOW AND RESULTED IN PLUGGING PROBLEMS lN THE ABSORBER MODULES. 

5178 A 5 z. D 
5 4. 0 
5 3.0 

4 5 .o 
5 c .'J 
4 7 .5 

4 5 .o 
51.Q 
48.0 

44.0 
49.0 
46.5 

6/78 

7/78 

II 
SY STEM 744 720 346 

** P~ObLEMS/SOLUTIONS/COMMENTS 

A 4 a.o 
B 3 o.o 
SYS HM 3 9. 0 

THE SYSTEM ~AS TAKEN OUT OF SERVICE BECAUSE OF CONTINUED PROBLEMS WITH THE 
FLOCCULANT FEED SYSTEM. THE THICKENER WAS EMPTIED TO RESTORE PROPER fLOC
CULAN T BALANCE. 

:n.r:- 37.J 37.0 
3 ': .c 30.0 30.D 
33.5 33.5 33.5 720 720 243 

• * PhObLEMS/SOLUTIONS/COMMENTS 

AN FRP PIPING FAILURE IN THE MIST ELIMINATOR WASH SYSTEM OCCURRED. 

A 6 6 .o 6 6 .J 66.0 64. (' 
B 43.0 33.'.:' 33.0 3z. a 
SYS HM 5 4 .5 49 .5 49.5 49.0 744 727 3 59 

•• PRObLEMS/SOLUTIONS/COMMENTS 

OUTAGE TI'E WAS DUE TO PLUGGING IN THE MIST ELIMINATOR AND SCRUBBER BALL 
REGIONS. 

8178 A , 8. 0 
1 8.0 
1 a .o 

zo.o 
z 1.(' 
2c.s 

2iJ.O 
21.0 
20.5 

18.C 
18.0 
18.0 

9/78 

10178 

8 
SYSTEM 744 667 135 

•• PRObLEMS/SOLUTIONS/COMMENTS 

A 6, .o 
8 5 4. 0 
SYSTEM 5 7, 5 

"' 7 2.0 
8 8 2.0 
SY ST EM 7 7.0 

THE FORCEO OUTAGE TIME WAS OUEo IN PART, ~O TIME REQUIRED TO REMOVE SCALE 
FROM THE MIST ELIMINATOR. 

THE FORCED OUTAGE TI"E WAS DUEo IN PART 0 TO TIME REllUIRED TO REPLACE SOME 
Of THE PI~G PONG BALLS IN THE MODULES• 

THE UTILITY EXPERIENCED BYPASS DAMPER PROBLEMS DURING THE PERIOD. 

PROBLEMS OCCURRED RELATED TO BROKEN SLUDGE LINES AND PLUGGING IN THc LIME 
SLURRY fHD LINES. 

46., 55.0 45.0 
44.J 53.0 43.~ 
4 5 .o 54. I) 44 .o 720 707 316 

37 .o 38.0 }6 .o 
4 7 .'.) 4 7.0 45.0 
42.0 42.5 40.5 744 713 3 01 

• * PAObLEMS/SOLUTIONS/COMMENTS 

DAMPER DA lllE PROBLEMS WERE REPORTED BY THC UTILITY. 

MINIMAL R~88ER LINER fAlLUIE WAS OBSERVED AT THE TOP Of ONE OF THE 
SCRUBBER MODULES AND JUST IFTER THE PRESATURATOR. 

11178 A 4 3 .o 
8 4.0 
6 3, 5 

29 .o 
74.J 
51.5 

29.0 
75.i) 
52.0 

26.Q 
66.0 
46.0 

8 
SYS HM 720 642 3 31 
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EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

COLUMBUS & SOUTHERN OHIO ELEC.: CONESVILLE 5 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERJ 00 MODULE AVAILABILITY CPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- -----
12178 A 6.6 .3 .3 .3 

B 3 3. 1 3 6 .3 36.6 30.0 
SYSTEl'I 19.8 18. :! 18.4 15.1 744 609 112 

** PliObLEMS/SOLUTIONS/COl'll'IENTS 

THE LOW HOURS FOR THIS PERIOD ARE ATTRIBUTED TO FREEZE UPS • 

1179 A .o . ) • iJ .r 
l:l • J .·) .o .o 
SYSTE.M .o .':' .o .c 744 602 c 

Z/79 A .o .J .o .c 
l:l .o .J .o .o 
SYSTEl'I .o • '.J .o .o 672 c 

** PROl:l LE MS IS OLU T IONS /CO Ml'IEN TS 

THE SYSTEM DID NOT OPERATE DURING f EBRUARY BECAUSE Of SEVEliE WINTER 1oEATHER 

3179 A s :.o 4 9 .·'.:' so.a 43. IJ 
6 .o . " .o .o 
SYSTEl'I 2 5. 0 2 4 .s 25.0 21. 5 744 652 16C 

4179 A , 7. 0 58.D 7 3 .o 12.0 
B .o .J .o .o 
SYSTEl'I 8.5 z 9.:' 36.5 6. (' 72 c; 149 43 

** PRObLE MS IS OLU TION SI CO MM ENT S 

MODULE B DID NOT OPERATE DURING APRIL BECAUSE OF SEVERE CORROSION 
AT THE PRESATURATOR INLET DUCT WHICH UOP H4S BEEN REPAIRING SINCE MAliCHo 

5/79 A .o 
.o 
.o 

.::i . :; . ::: 
.o 
.o 
.o 

. (' 

.~ 

.~ 
6 
SYSTEM 

** PRObLEMSISOLUTlONSJCOllMENTS 

744 744 0 

REPAIRS WE~E MADE TO THE SEAL BETWEEN THE ~HICKENEA BASE AND SIDEWALL• 

6179 A 
B 
SYSTEM 

6 9.0 
5 o.o 
59.S 

THE FGD SYSTEM WAS DOWN DURING MAY FOR AN ANNUAL OUTAGE. 

35.0 
21.0 
28.0 

36.0 
22.0 
29.o 

33 .c 
zo.o 
26.5 72G 

** PROBLEMS/SOLUTIONS/COMMENTS 

PLUGGED PH LINES WERE A PROBLEM DURING MAY ANO JUNE. 

FL TASH CONllEYING PROBLE"S RESULTED IN ABOUT 2 DAYS OUTAGE. 

OUTLET DAMPER PROBLEMS WERE REPORTED BY THE UTlLl TY• 

7179 A 7 5. 3 76 .:3 77.6 69.C 
B 9 3 .4 89 .8 90.8 80.6 
S YSTEll 8 4.4 82 .8 84.2 74.8 744 

8179 A 8 6.6 24. 7 25.0 10.1 
B 8 5.6 22.7 23.0 9.3 
SYSTEM 8 601 23.7 24.Q 9.7 744 

9179 A 8 9.3 5 z .6 59.S 27.9 
B 9 5.9 51.3 58.0 27.2 
S YSTElll 9 2.6 51.9 58.8 27.6 720 

10179 A 5 3. 2 76 .3 n.o 45.4 

87 
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EPA UTILITY fC.O SURVEY: FOURTH QUARTER 1979 

COLUMBUS & SOUTHERN OHIO ELEC.: CONlSVlLLE 5 (CONT.> 

------------------------------------------PERFORMANCE OATA--------------------------·-····----------
PEAI OO MODULE AVAILABILlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

SOZ PART. HOUR~ HOURS HOURS FACTOR 

11179 

12170 

B 
SYSTEM 

A 
d 

SYSTEl'I 

A 
1:1 
SYSTEM 

4 7.8 
5 ::J. 5 

7 4. IJ 
7 o. 0 
7 z. ::l 

.o 

.o 

.o 

77.4 
76.1 

9: .o 
88.J 
8 Q .J 

.o 

.c 

.") 

78.1 
77.6 

91.a 
8 9.0 
9J.O 

.c 

.o 

.o 

46 .1 
45.8 

52. ':) 
51. c 
51.2 

.r 
'1 

.8 

74 4 

72 u 

744 

.. PRObLEMS/SOLUTIONS/COMMENTS 

DURING THE LAST HALF Of 1979 THE UNIT EXPERIENCED PROBLEMS WITH THE LIME 
BLOWER COMPPESSOR MOTOR. 

CAVITATION WAS SITED IN THE SLUDGE PUMP. 

THE FLYASH CONVEYOR SYSTEM CAUSED PROBLEMS DURING THE LATTER HALF or THE 
YEAR. 

PLUGGING I~ THE REAGENT CIRCULATION SYSTEMS WAS ENCOUNTERED, 

THfRE WERE PROBLEMS WITH THE GUIDE BARS ANO SEALS JN THE INLET DAMPER 
DURING THE LAST HALF Of 1979. 

88 



EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY ~AME 

PLANT NOE 
UNIT NUl'IBER 
tJTY 
STATE 
REGULATORY CLASSIFlCATION 
PARTICULATE E.MISSION LI Ml TATION - l'<iGJJ 
502 EMl SSION Llfllll TA lION - NG/J 
NET PLANT GENERATING CAPAC!Ty - MW 
GROSS UNIT GE.NE RA TI NG CAPACITY - Mio 
NET UNIT GENERATING CAPACITY WJFGD - MW 
NET UNIT GENE.RATING CAPACITY WO/fG~ - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAX Il'IUl'I ilOlLER FLUE GAS FL OW - CU .MIS 
fLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP OIAME TEA - M 

•* FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - % 
RANGE ASH CONTENT • % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT • % 

** ESP 
NUMB ER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EfflCIElllCY • X 
FLUE GAS CAPACl TY - CU.11/S 
FLUE GAS TEMPERATURE - C 

** PARTICULATE SCRUBIHR 
TYPE 

•* fGD SlSlEl'I 
SALEABLE PROOUC T/THROllAWAY PRODUCT 
6ENEllAL PllOCESS TYPE 
PROCESS TYPE 
PROCESS AOOITJVES 
SYSTEll SUPPLIER 
A-1: Fl R"' 
DEVELOPM~NT LEV E.L 
NEWIAElROflT 
PARTJCULAlE DESIGN REMOVAL EFFIClENCY - % 
S02 DESIGN RE .. OVAL EFFICIENCY·% 
INITIAL START-UP 
CONSTRUCTIO~ INITIATION 
CONTRACT AWARDED 
ABSORBER SPARE CAPACITY lhDEX - l 
ABSORBER SPARE co .. PONENT 1 NDEX 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 

COLU"'BUS & SOUTHERN OHIO ELEC. 
CONESVILLE 
6 
CONESVILLE 
OHIO 
D 

43. ( .100 LBIMMBTU> 
43~. ( 1.000 LBIMMBTU) 

2100.0 
411.0 
375.0 
391.0 
411.Q 

CO .. BUSTION 
PULVERIZED 
BASE 

0177 
657. 78 
146.7 
244. 

7.9 

COAL 
BlTU"'lNOUS 
25237. 

15 .10 
12-19 

i. 50 
****** 

4.67 
4.2-s.1 .......... 
•••••• 

1 
COLD SIOE 

ENGINEEllING 
COAL 

<1393893 ACFM) 
( 296 F) 
( 800 FT> 
( 26.0 FT> 

( 10850 BTU/LB) 
10300-11Z20 

RESEARCH COTTRELL 
99.6 

657.8 C1393893 aCFM) 
146.7 ( 296 F) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
MG <2-61> 
AIR CORRECTION DlVlSIONe UOP 
BLACIC & VEATCH 
fULL SCALE 
NEW 

99.60 
89.50 

6178 
5175 

10174 

2 

.o 

.o 

MOBILE PACKED TOWER 
6/7@ 

AlR CORRECTION DIVlSIONe UOP 
4 

89 



EPA UTJLl 1'1 fl.I> SURllEY: FOURTH QUARTER 1979 

COLUM~US t SOUTHERN OHIO ELEC.: CONlS~ILLE 6 (CONT.> 

SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL l'IATERl AL 
liOlLER LOAPIABSOABER - X 
GAS fLOW - cu.MIS 
GAS TEMPERATURE - C 
lll.IUID REClRCUlAlJON RHE - lllER/S 
LIG RATIO - l/CU.M 
PRESSURE DROP - kPA 
SUPfRFlCAL GAS VELOCITY - M/SEl 
SOZ DESIGN REMOVAL EFFICIENCY - :t. 

• • FANS 
NUMflER 
TYPE 
CONSlALiCllON MATERIALS 
HAVICE - wETIDRY 
CAPACITY - cu.MIS 

•• VACUUM FILTER 
NUMB EA 

** MlS T Elll'IINATOA 
NUMB Ell 
TYPE 
CONSTRUCTION MATERIAL 
CONf lGURATlON 
NUMBER Of STAGES 
NUMBER Of PASSES 
flEEBOAAD DISTANCE - fll 
DEPTH - M 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSlEM 
SUPERFICIAL GAS VELOCITY - MIS 

** MIST ELIMINATOR 
NUflBEA 

•• 

•• 

TYPE 
CONSTRUCTlON MATERIAL 
CONF 16URAT10N 
NUMBER Of STAGES 
SUPERFICIAL GAS VELOCITY - MIS 

ABSORBER RECIRCULATION 
TRAlfSFER TANK 
SLURRY TRANSFER 
RECYCLE TANK SLUDGE TRANSFER 
MIST EllMlNATOR WASH 

lANkS 
SERVJCl -------
RECYCLE 
RECLAIMED WATER 
SLURRY TRANSFER TANK 
SLURRY S TOAAGE 

"· E • 
WASH 

AEHEA HR 
TYPE 

•• THICKENER 
NU,.BEA 
CONS lllUC llON "A TEA UL 
DIAMETER - M 
OUTLET SOLIDS - % 

•• WATER LOOP 
TYPE 
fllES14 MAKEUP WATER ADDITION - LJTEASIS 

CARBON STEEL <CARPENTER 20 
CHLOROBUTYL RUBBER 
CARPENTER ZO SUPPORT GRIDS 

PAESATUllATOR) 

61 .o 
Z98.44 
141 .1 

Z394. 
t.7 
1 .8 
3.9 

89.5 

4 
BOILER ID 
CARBON STEEL 
DAY 

401.11 

4 
CHEV II ON 
NOAYL PLASTIC 
HORI ZONlAL 

3 
:.os 
1.37 
5.1 

( 63Z416 ACfM) 
( 286 f) 

<38000 GPM) 
( 50.0 GAL/100~ACF> 
( 7.3 IN•HZO) 
( 12.B FTIS> 

( 850000 ACfll) 

l1C.O FT> 
( 4.5 fl) 
( z.OO JN) 

90 DEG. 
CONTINUOUS 

4.Z 
TOP AND BOTTOM WASH 1ST STAGE; BOTTOM 

( 13.7 fT/S> 

2 
TAAPOUT TRAY 
CARPENTER 20 
HORIZONTAL 

1 
4.2 

NUMBER 

z 
1 
1 
z 
2 

1 
1 
1 
1 
1 

BYPASS 

l 13.7 FT/S) 

CARBON ST£EL WITH CONCRETE FLOOR 
44.Z C145 FT> 
3z.5 

OPEN 
31.5 

90 

500 GPIO 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

COLUMBUS & SOUTHERN OHIO ELEC.: CONESVILLE b (CONT.> 

** REAGEhT PREPARATION EQUIPMENT 
NUMBER Of BALL MILLS 

•* TREATMENT 
TYPE 
CONTRACTOR 

POZ-0-TEC 
IUCS 

PRODUCT CHARACTERISTICS 73% SOLIDS 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
AREA - ACRES 

FINA l 
LAlllDFlLL 
ON-SITE 
PUMPED 

5 c.o 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER F6D CAP. 

S02 PART. HOUR~ HOURS HOURS fAtTOR ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------
o/78 A 56.0 49.0 51.0 42.0 

e 4 4. 0 33.() 34.0 30.0 
SYSTEM 5 o.o 41.0 42.5 36.0 720 524 174 

** PRObLEMS/SOLUTIONS/COMMENTS 

7178 A 
tl 
SYSTEM 

8 3.0 
7 o. 0 
7 6. 5 

CONTROL Of THE LOUVERED DAMPER OF THE BYPASS SYSTEM WAS LOST. THE 
RESULT WAS BACK PRESSURE BUILDUP THAT AUTOMATICALLY SHUT DOWN THE BOILER. 

SCRUBBER CONTROLS WERE NOT OPERATING PROPERLY AND NEEDED ADJUSTMENT. 

37.0 
19.0 

2 8 ·" 

b3.0 
33.o 
48.0 

25.(1 
13.0 
19.C 744 502 141 

** PAObLEMS/SOLUTIONS/COMMENTS 

8/78 A 
a 
SYSTEM 

4 7. 0 
6 2.0 
5 4.5 

THE LOUVE~ED DAMPER PROBLEM CONTINUED• 

THE FRP T~ANSFER LINE FROM THE THICKENER TO THE IUCS SYSTEM RUPTURED AS A 
RESULT OF WATER HAMMER lN THE Lll\IE AND HAD TO BE REPAIRED. 

sc.o 
60.C 
55 .o 

66.0 
81.Q 
73.5 

43 .o 
52.0 
47.5 744 642 H4 

** PROBLEMS/SOLUTIONS/COMMENTS 

9/18 A 
B 
SYSTEM 

5 s.o 
6 9.0 
6 2.0 

PROBLEMS WERE ENCOUNTERED WITH THE SLUDGE LINE. THE UTILITY REPORTS 
THAT THlS IS TYPICALLY A HlGH MAINTENANCE AREA. 

PROBLEMS WERE ENCOUNTERED WITH THE BYPASS CONTROL DAMPERS. THE UTILITY 
REPORTS THAT THIS IS TYPICALLY A HIGH MAINTENANCE AREA• 

sc.o 
5 5 .o 
52 .5 

53.Q 
57.0 
55.0 

49.0 
54.0 
51. 5 720 706 372 

** PROBLEMS/SOLUTIONS/COMMENTS 

10178 A 
B 
SYSTEM 

9 s.o 
37.0 
6 7.5 

A PROBLE" AREA WAS THE PLUGGING OF THE LIME SLURRY FEED LINES. 

BY-PASS DAMPER CONTROL PROBLEMS CONTINUED THROUGH SEPTEMBER. 

29.0 
3 5 .o 
32.Q 

30.Q 
36.0 
33.0 

24.0 
29.0 
26.5 744 603 199 

** PROBLEMS/SOLUTIONS/COMMENTS 

11178 8 2 6.0 

PROBLEMS ~ITH DAMPER SEALS AND GUIDEBARS WERE ENCOUNTERED. THE UTILITY 
PLANS TO REPLACE THEM DURING THE NEXT BOILER OUTAGE. 

6.Q 8.0 
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EPA UllLllY Fl>D SURllEY: FOURTH QUARTER 1979 

COLUMbUS & SOUTHERN OHIO ELEC.: CONlSllILLE 6 <CONTo) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl OD MODULE AllAlLABlLITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

SYSTEM 2 6.0 6.C 4.5 5. C' 720 4!!0 

** PAObLEMS/SOLUTIONS/COMMENTS 

LIME TRANSFER BAGHOUSE SHAKER PROBLEMS ~ERE EXPERIENCED. 

THE THICKENER RAKE MOTOR BURNlD OUT AND HAD TO BE REWOUND. 

12/H A 
6 
SYSTEM 

3 4.8 
2 6.6 
3a.1 

26.3 
19.0 
22 .6 

** PAObLEMS/SOLUTIONS/COMMENTS 

26.8 
19.3 
23.0 

24.2 
17.5 
20.8 744 

FREEZE UPS WERE A SERIOUS PROBLEM DURING THIS PEAIODo• 

1179 A 
It 
SYSTUI 

2179 A 
b 
SYS TUI 

s.o 
.o 

2.5 

.o 

.a 

.o 

2.0 
.o 

1.0 

.o 

.o . ., 
** PAObLEMS/SOLUTIONSICOMMENTS 

2.0 
.o 

1. 0 

.o 

.o 

.o 

2.0 
.o 

1.0 

.c 

.o 

.o 

744 

672 

672 

730 

32 

1 SS 

8 

0 

THE FGD SYSTEM DID NOT OPERATE DURING FEBRUARY DUE TO SEVERE WINTER •EATHER 

3/79 A 
6 
SYSTEM 

4179 A 
B 
SYSTEM 

5179 A 
6 
SYSTEM 

4 3.0 
32.0 
3 7. 5 

8 2 .o 
7 2.0 
77.0 

.o 

.o 

.o 

3 7 .o 
2a.o 
32 .s 

79.0 
59.Q 
69.C 

.o 

.o 

.!' 

39.0 
29.0 
34.0 

79.0 
59.Q 
69.Q 

.o 

.o 

.o 

:n .o 
25.0 
29.0 

78.0 
ss.o 
68.0 

.c 

.c 

.o 

744 

720 

744 

664 216 

711 489 

0 0 

•• PAObLEMS/SOLUTIONS/COMMENTS 

6/79 A 
8 
SYSTEl'I 

4 3.0 
4 9.0 
4 6.0 

REPAIRS WE~E MADE TO THE SEAL BETWEEN THE THICKENER BASE AND SIDEWALL. 

THE BCILER DID NOT OPERATE DURING MAYo 

37.~ 
49.0 
43.0 

39.0 
52.0 
45.5 

21.0 
31. 0 
29.0 720 433 186 

•• PR06LEMS/SOLUTIONS/C0f01ENTS 

1119 A 
6 
SYSTEM 

8179 A 
B 
SYSTEM 

9/79 A 
8 
SYSTUI 

10179 A 

8 3.9 
8 8 .7 
86.3 

76.2 
7 7.6 
76.9 

8 7.6 
8 6.5 
81.0 

7 5.9 

flYASH CONVEYING PROBLEMS RESULTED IN ABOUT 2 DAYS OUTAGE. 

PLUGGED PH LINES WERE A PROBLEM DURING THIS PERIOD. 

40.8 
42.6 
41.7 

58.5 
55.5 
5 7.0 

66.2 

29.7 
41.4 
l5o6 

40.8 
42.6 
41.7 

57.4 
56.2 
56.8 

66.5 

92 

22.0 
30.8 
26.4 

40.8 
42.6 
41.7 

54.4 
53.3 
53 .9 

744 

744 

720 



EPA UTILITY fGD SURVEY: fOURTH QUARTER 1979 

COLUMBUS & SOUTHERN OHIO ELEC.: CONESVILLE 6 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION t REMOVAL PER BOILER F&D CAP. 

------
11179 

1 Z/79 

B 
SYSTEM 

A 
ll 
SYSTEM 

A 
B 
SYSTEM 

4 3 .1 
5 9. 5 

b 7 .o 
5 2 .o 
5 9. 5 

8 4. 0 
9 1.0 
B 7. 5 

2 3 .6 
44.9 

5 8 .o 
49.".l 
5 3 .s 

76.C 
d 7 .o 
81.S 

S02 PART. HOURS HOURS HOURS FACTOR 

----------- -----------23.7 22.6 
45.1 43.0 744 

58.0 48.0 
49.0 41.0 
53.5 44.5 720 

76.0 76. (' 
81.0 87.0 
81.5 81.5 744 

•• PRObLtlilS/S OLUTION S ICOMJ14ENTS 

DURING THE LAST HALF Of 1979 THE UNJT EXPERJENCED PROBLEMS WJTH THE LIME 
BLOWER COMFRESSOR MOTOR. 

CAVITATION WAS SITED IN THE SLUDGE PUMP. 

THE FLYASH CONVEYOR SYSTEM CAUSED PROBLEMS DURING TNE LATTER HALF OF THE 
YEAR. 

PL~GGING I~ THE REAGENT CIRCULATION SYSTEMS WAS ENCOUNTERED· 

THERE WERE PROBLEMS WITH THE GUIDE BARS ANO SEALS IN THE INLET DAMPE" 
DURING THE LAST HALF Of 1Q79o 
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EPA UTILllY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAl'IE 
PLANT NOIE 
UNI l NUM&E~ 

Cl TY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE UUSSION LIMITATION - hG/J 
502 EMISSION LIMITATION - NG/J 
NET PLANl GENERATING CAPACITY - l'IW 
GROSS UNIT GENERA Tl NG CAPACITY - Mi. 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GEN1;;RATING CAPACITY WO/FGL - MW 
EQUIVALEhT SCRUBBED CAPACITY - Mi. 

• * BOl LE R 0 A TA 
SUPPLIER 
lYPE 
SERVICE LOAD 
COM~ERCJAL SERVICE DATE 
MAXIl'IUM bOILER FLUE GAS fLOW - CU.MIS 
FLUE GAS H.l'IPEA ATUH - C 
STACK HElGHT - l'I 
STA Ck T 0 P 0 JAME TE R - I'! 

•* FUEL DA TA 
FUEL TYPE 
fUH GliAOE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTEhT - BTU/LB 
A11£11AGE ASH CONTENT - l 
RANGE ASH CONTE NT - X 
AVERAGE l'IOJSTURE CONTEl'.T - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT • l 
MANGE SULFUR CONTENT • % 
AVERAGE CHLOAJD E CONTE"'T - % 
kANGE CHLORIDE CONTENT - l 

* • ESP 
liiUMf' ER 
UPE 
SUPPL IL A 
PARTJCVLAT£ IHSIGN REl'IC,VAL EFllClE"'CY - Z 
fl U E GAS CAPAC I TY - C U • M /S 
FLUE GAS TEMPERATURE - C 
PAATJCULATE OUTLET LOAD • G/CU.M 

•• PARTICULATE SCAUB&ER 
TYPE 

•• fbO SYSTE" 
SALEABLE PROD UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYS T El'! SUPPL 1E R 
A-E FIRM 
DEVELOPM~NT LEVEL 
NEW/AETAOflT 
PUT JCULATf DESIGN AEPICVAL EH IC I ENCY - % 
SOZ DESIGN REMOVAL EFFICIENCY - l 
INITIAL START•UP 
CONSTRUCTION INITIATIOl!i 

•* ABSORBER 
NU"8 ER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUNBiR Of STAGES 
DJIH llS JONS - FT 
SHELL PIATEAIAL 

COOPERATIVE POWER ASSOCIAllOl!i 
COAL CREEK 
1 
UNDERWOOD 
NORTH DAKOTA 
B 

43. .100 LB/flNBTU) 
516. 1.zoo LB/ .. KBTU) 

1100.0 
545.0 
495.0 

******* 
327.0 

COl'IBUSTIOl!i ENGiliiEERING 
PUL~IRIZED LIGNITE 
BASE .. , ... ......... 

16C.O 
198. 

6.7 

CO-L 
llGNl TE 

1io5 56. 

7 .1" 
3.89-15.95 

n.s3 
27.71'-52.55 

.63 
J.18-1.41 

.02 
J.J0-0.08 

(•••••** AC FM) 
320 f) 

65~ fl) 
22.0 FT> 

< 6258 BTU/LB) 
3C68-766 0 

COLD SIDE 
WHEELABAATOA-FRYE 

99.5 
1090.1 

16C.6 
.oz 

NONE 

(2310000 ACFfl) 
( 321 f) 

( .01 GA /SCF) 

THROWAWAY PRODUCT 
WET SCRUBBING 
Ll"ELALKALINE FLYASH 
NONE 
C0"~LST10N Eh6INEEAIN6 
BLACK & VEATCH 
FULL SCALE 
NEW 

99.50 
90.00 

8179 
8177 

4 
SPRAY TOWER 
8179 

COfleUSTION ENGINEERING 

ZZ I 22 I 20 
316L SS 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

COOPERATillE POWER ASSOCIATION: COAL C~EEK 1 ((ONT.> 

SHELL LINER MATERIAL 
NOZZLE TYPE 
L/G RA TIO - LIC U.M 
S02 INLET CONCENTRATIOh - PPl'I 
S02 CUTLET CONTRATION - PPM 
S02 OESibN REMOVAL Eff lCIENCY - l 

** FANS 
NUMBER 
TYPE 

** MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
t-4UMBER Of STAGES 

** l'IIST ELIMINATOR 
NUME'EQ 
TYPE 
CONSTRUCTION MATERIAL 

** PUMPS 
SERVICE 

bLEED STREAM 
SLURRY FHD 
REACTION TANK TRANSFER 

** TANKS 
SERVICE 

REACTION-RECYCLE-THICKENER 
FLYASH Wt.TTING 
LIME FEED 

** llEHEA TER 
TYPE 
TEMP ERATllRE 800 ST - C 

** WATER LOOP 
TYPE 

** REAGE~T PNEPARATION EQUIPMENT 
NUMBER Of SLAKERS 

** TREATl'IEhT 
TYPE 

** DISPOSAL 
NATURE 
TYPE 
AREA - ACRES 

NONE 
PROPRIETARY ATOMIZING 

~.0 ( 60.0 6AL/1000ACf) 
1000 

10C 
9C: .o 

4 
I• Do 

1 
CHEVRON 
FRP 

z 

SLAT ll'IPINGEMENT 
FRP 

NUMBER 

3 

**** 

NUMBER 

2 
**** 
**** 

BYPASS 
47.2 

OPEN 

( 85 r> 

fLYASH STABILIZATION 

FINAL 
LINEO POND 

101 .o 

------------------------------------------PERFORMANCE DATA·---------------------------------·-------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
8179 SYSTEM 744 

9179 SYSHM 720 

** PROBLEMS/SOLUTIONS/COMMENTS 

10179 SYSTEM 

11/ 79 SYSTEM 

1Zl79 SYSTEM 

THIS UNIT STARTED COMMERCIAL OPERATIONS ON AUGUST 1, 1979. SOME MINOR 
PROBLEMS WERE REPORTED DURING START UP. 

744 711 

720 703 

744 719 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

COOPERATIVE POWER ASSOCIATION: COAL CREEK 1 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

•• P~ObLEMSISOLUTIONSICOMMENTS 

SINCE STARTUP THE UNIT HAS EXPERIENCED NUMEROUS SHAKE DOWN PROBLEMS. 
AFTER THE hElT SCHEDULED OUTAGE IN APRIL, THEY EXPECT FAIRLY STABLE 
OPERATIONS• 

DU~lNG DECEMBER 2 OF 8 PULVERIZERS WERE OUT DUE To A PRIMARY AJA DUCT 
EXPLOSION. 

96 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL oOMEST!C FGD SYSTEMS 

COMPANY llAl'IE 
PLANT NAl'IE 
UNIT NUl'IBER 
CI TY 
STATE 
REGULATORY CLASSIFICATIO~ 
PARTICULATE i:.MISSION LIMI TAHON - llGIJ 
S02 t.Ml SS ION llMI TA TION - l\GIJ 
NET PLAl\/T GE11.ERATING CAPAClTf - MW 
GROSS UNIT GENERA TI NG CAPACITY - M~ 

NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING tAPACilY WOIFGI> - MW 
EQUIVALfllT SCRUBBED CAPACITY - l'IW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE 1..0AO 
COl'll'IERCIAL SERVICE DATE 
flllAXIl'IUl'I bOllER FLUE l>AS FLOW - CU.l'l/S 
FLUf GAS TEMPERATURE - C 
STACK HEIGHT - "1 
STACK TOP DIAMETER - "1 

** ESP 
NUMB ER 
TYPE 
SUPPL HR 

** lllECHANICAL COLLECTOR 
SUPPLIER 

** PARTICULATE SCRUBBER 
TYPE 

** Fl>D svs lEl'I 
SALE~ BLE PRODUCT/THROWAWAY PROCUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTE"I SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEiii/RETROFIT 
PARTICULATE DESIGN REl'ICVAL EFFICIENCY - X 
S02 DESIC.N REMOVAL Eff ICIENCY - 1 
COMlllERC!AL DATE 
lNI TlAL START-UP 
CONSTRUCTION INITIATIOll 
CONTRACT AWARDED 
ABSORBER SPARE CAPACITY INDEX - 1 
ABSORBER SPARE COMPONENT INDEX 

•• A&SORBER 
NUMB ER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER l!ATERlAL 
INTERNAL MATER! AL 
GAS FLOW - cu.MIS 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
L/G RATIO - L/C U.M 
PRESSURE DROP - kPA 
PARTICULATE REMOVAL EFFICIENCY - l 

** FANS 
NUMBER 
TYPE 

DUQUESNE UC.HT 
ELRAl'IA 
1-4 
ELRAl''IA 
PENNSYLVANIA 
0 

4 3. ( 
2 58. ( 
494.C 
SH .C 
4 75 .c 
493.0 
510.0 

BABC Ctk & WILCOX 
PULVERIZED COAL 
BASE. 

0/52 

.100 L~/MMBTU) 

.6C0 LB/l'!MBTU) 

•••••••• 
******* 

(*•***** ACJM) 
(•••• F> ....... 

1 
COLOSI DE 

( 400 FT> 
(***** FT> 

RESEARCH COTTRELL 

RESEARCH COTTRELL 

VENTURI 

THROWAWAY PRODUCT 
WET SCRUBBING 
lll'!E 
CHEMlCO 
GIBB! & HILL 
FULL SCALE 
RETROFIT 

99.00 
83.00 

10175 
10/7~ 
1U7 ~ 
12170 

5 
VENTURI 
10/75 
CHEMICO 

' 30 DIA. x 60 
CARBON STEEL 
CEILCOTE 
316L SS AND 

254.Bl 
1S'J.6 

1coe. 

s 

5. 3 
4.0 

99 .a 

SCRUBBER ID 

97 
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CElLCOTE 
( 540000 ACFll) 
( 303 f) 
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EPlo UTILllY FLO SURVEY: FOURTH QUARlER 1979 

DUQUESllE LIGHT; ELRA l'IA 1-4 ICON T .> 

CONS1RUC1l011 "'AHRlALS 
SERVICE - 111El/ORT 

CARBON STEEL WITH 0.2~ INCH RUBBER LINING IN HOU 
WET 

•• flllIST ELI"'lNATOA 
TYPE CHEVRON 
CONSTRUCTION flllATERIAL 
CONf IGuRATION 

FRP 
HORIZONTAL 

NUMBER Of STAGES 1 
NUMI! ER Of PASSES 
FAEEbOAAD DISTANCE - M 
VANE SPACING - C~ 

3 
1.37 

.1 
4.5 fl) 

.G3 JN) 
llANE ANGLES 90 
SUPEHlClAL GAS llELOCJTY - MIS .3 1.0 FT/S) 

•• lllJST ELl"'lNATOR 
TYPE 

•• PUMPS 
SERVICE. 

CHEV110N 

NUl'IB ER 

SCAUBRER/AIJSORB ER RECI RCUL ATIOt. 10 

•• REHEATER 
TYPE DIRECT COJlllRUSTION 
TEJlllPERATuRE BOOST - C H.7 < 3'.JF> 

•• THJC.KENER 
NUJlllRER 
OUTLET SOLIDS - 1 

•• wATE II LOOP 
TYPE 

•• TREA TllE Nl 
l'f PE 
CONTRACTOR 

2 

OPEN 

POZ-O·T H 
IUCS 

PRO DI.IC T CHAAACT ERJ STl CS 70% SOLlDS 

•• OlSPOS.U 
NATU AE 
TYPE 
LOCATION 
TRAN SPOA TAT ION 

FINAL 
LAND f'ILL 
Off-SITE 
TAUC IC 

----·-----··------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAJLABILlTY OPERABlLlTy RELIABILITY UTILIZATION % REMOVAL PER 801LER FGO CAP. 

S02 PART. HOURS HOUAS HOURS fACTOR 

------
0175 SYSTi:M 

• • PllOoLEMS/S OLUT ION S/COJlllMENTS 

10/75 1 C1 

THE f JRST ELRAJlllA SCRUBBER WAS PLACED IN SERVICE ON OCTOBER 26• 1975 0 IT 
HAO ~EEh ~CHEDULED FOR AN EARLIER STARTUP DATE BUT BECAUSE OF THE SEUERITY 
A~D NUMBE~ Of PROBLE"S ENCCUNTEAEO AT PHILLIPS, STARTUP WAS DELAYED UNTIL 
MANY Of T~E PROBLEMS AT PHILLIPS wERE RESOLVED ANO THE MODIFICATIONS COULD 
b~ INCORPORATED AT BOTH STATIONS. 

B~ILER NO.' WAS INITIALLY CONNECTED TO THE FGO SYSTEM ON OCTOBER 2C 1 

1975. THlS BOILER HAS AN EQUIVALE~T CAPACITY Of APPROXIMATELY 100 ~W ANO 
THE EMISSIONS ARE HANDLED BY ONE SCRUBBER. TO ENSURE RELIABILITY Ih THE 
CASE OF A SCRUBBER MALFUNCTION, TwO SCRUBBERS ARE OPERATED AT PARTIAL 
LCAD TO P~OTECT THE BOILER AND TUABJNE GENERATOR AGAINST A TRIP-Off 0 

THE UOILE~ OPERATED CONTINUOUSLY ON THE SCRUBBER SYSTEM THROUGH JANUARY 
1976. TWC MINOA OUTAGES OCCURRED. ON FEBRUARY 4, 1976 A SECOND BOILER 
WAS COUPLlD INTO THE SCRUBBER COMPLEX. PRESENTLY, 2 UNITS ARE THE ~AXI

MMM THAT CAh BE TIED INTO THE SCRUBBER PLANT. TO DATE, THE UTILITY HAS 
ENCOUNTERlD THE USUAL MINOR STARTUP PROBLEMS AND SOME MAJOR PROBLEJlllS AS 
WELL• THE MAJOR Pl10BLEMS HAVE BEEN FROZEN PIPES AND THICKENERS, THE LAT
TER INVOLlllhG HARDWARE ANO DESIGN ASSOCIATED WITH RECIRCULATION OF THE 
SLUDGE WITHIN THE THICKENERS TO ATTAIN 30 TO 401 SOLIDS CONCENTRATION. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

DUQUESNE LlGHl: ELRAMA 1-4 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION ~ REMOVAL PER BOILER FGD CAP. 

301 
401 
521 
SYSTEM 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----

38.0 2 95 2 1123 

•• PRObLEMS/SOLUTlONS/COMMENlS 

11175 SYSTEM 

12175 SYSTEM 

0176 SYSTEM 

1176 SYSTEM 

ONE BOILE~ WAS CONNECTED TO THE SCRUBBER SYSTEM ON OCTOBER Z6, 1975. 
SECOJD BOILER WAS CONNECTED ON FEBRUARY 4, 1976. FOUR OF THE StRUBbER 
VESSELS HAVE BEEN IN SERVICE lN VARIOUS COMBINATIONS. THE FIFTH VESSEL 
HAS NOT BE.EN IN SERVICE BEi AUSE IT IS BEING REVISED FOR TRIAL INSTALLA
TION RUBBER-LINED RECYCLE PUMPS. 

72C. 

744 

6 "· 5 

744 

u PAOl:!lEl'IS/SOLUTlONS/COMl'IENTS 

Z/76 SYSTEM 

3176 SYSTEM 

DURING JANUARY ONE OUTAGE WAS CAUSED 6Y A LIME FEEDER BELT FAILURE. 

ONE OUTAGE WAS CAUSED BY INOPERATIVE THROAT DAMPERS. 

744 

• * PRObLEl'ISIS OLUTlONSICOMl'IENlS 

4176 SYSTEM 

5176 SYSTEM 

THE SYSTEM OPERATED DURING THE REPORT PERIOD WITH TWO BOILERS COUPLED INTO 
THE SCRUBblNG SYSTEM. REVISIONS TO THE FIFTH SCRUBBING VESSEL HAVE eEEN 
COMPLETED AND OPERATIONS ARE PROCEEDING WITH TWO RUBBER-LINED RECYCLE 
PlJMPS. 

72C 

74 4 

** PAObLEMS/SOLUTIONS/COMMENTS 

6176 SYSTEM 

7176 SYSTEM 

ThE SYSTEM lS STlLL OPERATING WJlH TWO BOILERS COUPLED lNlO THE SCRUBBING 
SYSTEM. THE IUCS SLUDGE FIXATION SYSTEM IS CONTINUING TO OPERATE AT THIS 
STATION. 

THE FIFTH SCRUBBING VESSEL WAS TAKEN OUT OF SERVICE FOR REPAIRS AND MODlfl 
CATIONS RlQUlRED FOR THE RUBBER-LINED RECYCLE PUMPS. 

ThE UTILITY IS CURRENTLY CONDUCTING A PERFORMANCE TEST ON THE SCRUBbJNG 
SYSTEM IN THE TWO BOILER OPERATION MODE• 

720 

744 

** PRObLEMS/SOLUllONS/COMMENTS 

8176 SYSTEM 

9176 SYSTEl'I 

THE flfTH SCAUBBlNG VESSEL EMPLOYING TWO RUBBER-LINED RECYCLE PUMPS WAS 
OPERATIONAL FOR A SHORT PERIOD Of TIME DURING THE REPORTING MONTHS. TWO 
~OILERS REMAIN COUPLED INTO THE SCRUBBING SYSTEM. THE CONSTRUCTION Of AD
OlllONAL LIME STORAGE SILOS AhO A THICKENlR WILL BE REQUIRED FOR fULL 
SCALE OPE,ATION. THE UTILITY HAS SIGNED A LETTER OF INTENT WITH IUCS FOR 
A LONG TE~M SLUDGE FIXATION SYSTEM. HIGH CALCIUM LIME JS STILL BElhG 
EMPLOYED IN THE SCRUBBING SYSTEM. 

744 

72 ~ 
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EPA UTILITY fC.D SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHl: ELRA l'IA 1-4 HON T .> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
----------- ----------- ----- ----- ----- ------ ----- ------

** PROuLEMS/SOLUTIONS/COMl'IENTS 

10/7t STSTEM 

11176 SYSTEM 

OPERAT10N5 AT THIS STATION DURING THE REPORT PERIOD PROCEEDED WITH TWO 
BOILERS COUPLED INTO THE 5-MODULE SCRUBBING SYSTEM. THE STH SCRUBBING 
VESSEL ~A~ OPERATIONAL DURING THE REPORT PERIOD WITH THE RUBBER-LINED 
R~CYCLE PLl'IPS IN SERVICE. OPERATIONS ARE STILL PROCEEDING ON AN OPEN 
~ATER-LOOP bASISo PART Of THE THICKENER OVERFLOW IS STILL BEING DIVERTED 
TC THE ASH PONO AND NOT RECYCLED BACK TO THE PROCESS. BECAUSE BOTH 
BtAVER VALLEY ANO BRUCE MANSFIELD STATIONS ARE FULLY OPERATIONAL, THIS 
SlAllON KAS BEEN RELEGATED TO PEAK LOAD OPERATIONS. GENERAL LOAD OPERA
TIONS ARE FULL CAPACITY IN THE DAYTIME AND 50 TO 60% REDUCTION AT NIGHT. 

TtSTS •ERl CONDUCTED DURING THE PERIOD TO DETERMINE PARTICULATE AND sc2 
REl'IOllAL EFFICIENCIES. S02 REMOVAL EFFICIENCY WAS SC PERCENT. PARTICULATE 
El'llSSIONS WERE BEING REDUCED WELL BELOW 0.1 LB/MM BTU STANDARD (ACTuAL 
RESULTS: l.~4 LBIMl'I BTU>. THESE RESULTS WERE BASED ON TWO BOILERS 
COUPLED l~lO THE 5 SCRUBBING MODULES WHILE BURNING MEDIUM-SULFUR <1.Q TO 
2.ax> COAL. THE MECHANICAL COLLECTORS AND ESP'S WERE IN SERVICE DURING THE 
TES TS • 

744 

** PROuLEMS/SOLUTIONS/COMMENTS 

12176 SYSTEM 

1177 SYSHl'I 

Tnt SCRUBlER REMAINED IN SERI/ICE THROUGHOUT THE REPORT PERIOD WITH TWO 
~OILERS COUPLED INTO THE SCRUBBING SYSTEM. A RECYCLE PUMP EVALUATION JS 
~EING CONDUCTED BY THE UTILITY AT BOTH PHILLIPS AND ELRAMA STATIONS. 

ObSERWATltNS OF THE RUBBER-LINED RECYCLE PUMPS INDICATE SOME SEVERE ABRAS
IC~ AND GOU~ING HAllE OCCURRED AFTER 1000 HOURS Of SER~lCE TIME. 

744 

744 

** PRObLEflllS/SOLUTIONS/COMl'IENTS 

Z/77 SYSTEM 

)/77 SYSTEM 

4177 SYSHM 

TESTING ON THIOSORBIC LIME WAS CONDUCTED DURING THE PERIOD. 

THE SCRUBLE" PLANT CONTINUED OPERATIONS DURING THE REPORT PERIOD WITH Two 
BOILERS COUPLED INTO THE SYSTEM. INSTALLATION Of THE ADDITIONAL THICKENER 
LIME fEEOlRS AND SILOS IS STILL IN PROGRESS. FULL COMPLIANCE OPERATION fOA 
THIS STATION IS SCHEDULED FOR EARLY 1978. THE FULL COMPLIANCE STRATEGY 
WILL CONSIST OF THE FOLLOWING: 8!% S02 REMOVAL FOR t% SULFUR COAL UTILIZ
ING THIOS~RbIC LIME (6-12% MG>, FIXATING THE SCRUBBER SLUDGE WITH THE 
IuCS POZ-L-TEC STABILIZATION METHOD AND HAULING THIS MATERIAL TO AN OFF
SITE DISPOSAL/LANDFILL AREA. CUR~ENT SC2 ANO PARTICULATE REMOVAL 
EFFICIENCIES ARE SO AND 99 ·% 1 RESPECTIVELY. THE INTERIM IUCS UNIT 1'.0W IN 
SERVICE CONSISTS Of THE OLD MOHAVE PROTOTYPE PLUS A VACUUM FILTER. THE 
STABILIZATION MATERIAL HAS DEEN UTILIZED JN A PARKING LOT CONSTRUCTION 
PROJECT. IUCS HAS BEEN AWARDED A 10-YEAR CONTRACT FOR THE CONTINUED USE 
Of THIS SYSTEM FOR FUTURE PLANT OPERATIONS. 

672 

744 

721. 

•* PRObLEMS/SOLUTJONS/COMMENTS 

S/77 SYSHM 

CONSTRUCTION Of TWO 120-FOOT DIAMETER THICKENERS JS CONTINUING. DUE TO 
THE GOUGl~G Of THE RU88ER~tlNED RECYCLE PUMPS DURING lHEJA TESTING, THEY 
HAVE BEEN REMOVED. THE UTILITY JS CONSIDERING TRYING ANOTHER SET OF 
A~B&EA-Ll~ED PUMPS. DUQUESNE LIGHT ALSO IS CONTINUING EFFORTS TO O&TAIN 
ALTERNATE LANDFILL AREAS FOR SLUDGE DISPOSAL. 

744 

1:)0 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: ELRAl'IA 1-4 lCONT.) 

----------------------------------------·-PERFORMANCE DATA------------------------------------------
PERI OD l'ICOULE AVAlLABlLlTY OPEPABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

6177 SYSTEl'I 720 

** PRObLEMSISOLUTIONS/COMl'IENTS 

7177 SYSTEM 

8177 SYSTEM 

DUQUESNE LIGHT REPORTED THE FOLLOWING ITEMS FOR THE ELRAMA SCRUBBER PLANT 
DURING THE ~EPORT PERIOD: 

·TWO BOILERS <2:0 l'IW) WERE COUPLED INTO THE SCRUBBER PLANT. 
-THE INTERIM IUCS STABILilATION UNIT (MOHAVE PROTOTYPE> CONTINUED TO FIX· 

ATE SCRLBBER WASTES. 
-CONSTRUCTION Of THE TWO -DDITIONAL THICKENERS CONTINUED (CONSTRUCTION JS 
ON SCHEDLLE> • 
-FULL PLANT COMPLIANCE IS PROJECTED fOA FEBRUARY 1978. 
·S02 REMOVAL EFFICIENCY IS APPROXIMATELY SOX. 
-EL~Al'IA IS OPERATING IN A BASE/INTERMEDIATE LOAD MODE (FULL LOAD DAYTIME/ 

HALF LOAD NIGHT-TIME). 1976 CAPACITY FACTOR WAS 69.5%. 

744 

744 

** PRObLEMSISOLUTIONS/COMMENTS 

9177 SYSTEM 

10177 SYSTEM 

THE TMO ADDITIONAL THICKENERS WERE COMPLETELY INSTALLED. THE IUCS SYSTEl'I 
WAS UPGRADED. END OF CONSTRUCTION IS PROJECTED FOR FEBRUARY 1978. FULL 
PLANT COMPLIANCE IS PROJECTED FOR APRIL 1978. 

720 

744 

** PRO~LEMSISOLUTIONS/COMMENTS 

11177 1~1 
201 
301 
401 
501 
SYSTEM 

MODULE 101 ~AS UNAVAILABLE OCTOBER 4 DUE TO A BLEED VALVE LEAK AND •AS TA
KEN OUT Of SERVICE AT THE END Of THE MONTH FOR CLEANUP. 

MCDULE 201 WAS AVAILABLE FOR THE ENTIRE MONTH. 

MODULE 301 AND 401 HAD OUT-GES IN OCTOBER RESULTING FROM A RUBBER LINING 
FAILURE 0 .. AN I.D. FAN. 

MODULE 501 EXPERIENCED RECYCLE PUMP OUTA6ES lN LATE NOVE"BERo 

NEW RUBBE~ LINED WORMEN RECYCLE PUMPS WERE INSTALLED. THE LI"E HANDLING 
SYSTEM INSTALLATION WORK CONTINUED· lHE LAST Two BOILERS ARE EXPECTED TO 
BE TIED l .. TO THE FGO SYSTE" BY JANUARY 1978. 

TuBE LEAKS FORCED A BOILER OUTAGE IN NOVEMBER. 

.c 
11. 7 
93.3 
22.5 
59.2 
37.3 720 268 

** PRObLEMS/SOLUTIONS/COMMENTS 

1 Z/77 SYSTEM 

MCDULE 101, 201 ANO 401 HAVE LOW OPERATIONAL HOURS BECAUSE ONLY TWO BOILER 
ARE TIED INTO THE FGD SYSTEM TO DATE. 

THE SLUDGE HANDLING SYSTEM IS FUNCTIONING PROPERLY AND IS NOW IN fULL SER
VICE. 

744 
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EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

DUQUESNE. LIGHT: ELRA MA 1-4 CCOld .) 

-------···--------------------------------PERFOR"ANCE DATA-------------------~----------------------
PEAJ 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
-----~------ ----------- ----------- ----------- ----- ----- ------

•• PROriLEMS/SOLUTION~/COMMENTS 

1/78 1C1 
201 
301 
401 
5C1 
SYSTtM 

2178 1C1 
201 
301 
401 
501 
SYSTEM 

ouRl~G THE PE~IOD A NEW WORMEN RECYCLE PUMP INSTALLED lN NOVEMBER EXPERI 
E~CED JACk SHAFT BEARING PROBLEMS RESULTING IN REMOVAL OF SCRUBBER TRAIN 
5C1 FROM SERVICE. 

BCIL~R NO. 4 WAS CONNECTED. ADDING AN ADDITIONAL 176 MW OF FLUE GAS LOAD 
THE fGO SYSTEM. 

THE IUCS SLUDGE DISPOSAL FACILITY IS IN SERVICE PRODUCING GOOD PRODUCT. 
LOW LOAD AND A COAL STRIKE HAVE HAMPERED GOOD SCRUBBER OPERATIONS. THERE 
IS SOME OUTAGE TIME SCHEDULED FOR MARCH. 

94 .1 
90.5 

5.1 
24.3 
3.5 

43. 5 

3J.4 
41. 2 

• I) 

15.9 
1 a.·~ 
21 .1 

744 

141 

•• PRObLEMS/SOLUTIONS/COMMENTS 

3178 1C1 
21)1 
3 01 
401 
501 
SY STEii 

THE SYSTEr WAS SHUTDOWN ON FEBRUARY 11 AS A RESULT Of A COAL SHORTAGE. 
BOILERS 1•' ANO 4 ARE NOW COMPLETELY CONNECTED TO THE FGD SYSTEM. BOILER 
3 IS U~OE~GOING AN EXTENSIVE OVERHAUL AND WILL BE CONNECTED TO THE SYSTE" 
It. LATE AfRilo 

BOILER EXIT DAMPERS WERE LINED WITH 316 SS ON AREAS Of HIGH EROSION CAUSED 
BY fl YASH IMPINGEMENT• 

ExPANSION JOINTS IN THE UPSTREA" DUCTWORK WERE SHlEU>EO BY METAL PLATES 
WHICH ~EPE WELDED AT ONE ENO. EXPANSION JOINTS IN THE DOWNSTREAM DUCTWORK 
WERE COMPLETELY REPLACE. THE DOWNSTREAM DUCTWORK WAS RELINED WITH 
CEILCOH. 

MODULE 401 INTERNALS WERE CLEANED AND SOME HOLES IN THE UPPER CONICAL RE• 
GION WERE REPAIRED. 

.ri 
• (1 

.o . -· 
• i: . - 744 0 c 

•• PAObLEMS/SOLUTIONS/COMMENTS 

4178 SYSTEM 

~1711 SYSTEM 

617! SYSTE" 

DURING THl APRIL-llAY PERIOD BOILER NUMBER 3 WAS STILL BEING OVERHAULED. 
FLO SYSTEM CONSTRUCTION WAS COllPLETED ANO PRELIMINARY TESTING VERIFIED 
SYSTEM so' REMOVAL EFFICIENCY. 

72 c 
744 

720 

475 

54 7 

492 

•• •RObLEMS/SOLUTIONS/COMMENlS 

MCDULE 3~1 WAS PULLED Off FOR A MAJOR CLEANING DURING THE PERIOD. 

MIST ELIMINATOR PLUGGING WAS EXPERIENCED AS A RESULT OF LOW PH. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

OUQU ESNE UC.HT: EL RA MA 1-4 <CONT•) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

7178 

8118 

9178 

10/78 

11178 

12178 

1179 

101 
2 01 
3 ".11 
4c1 
501 
SYSTEM 

1D1 
201 
301 
401 
501 
SY STEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- -----------
THE CHRONIC lNABlLJTY TO CONTROL CHEMISTRY (PH) IS DIRECTLY RELATED TO 
G~IT BUILD-UP IN THE LIME HANDLING AND SLURRY PREPARATION SYSTEM. 

THE UTILITY IS CURRENTLY STUDYING WAYS TO TIGHTEN THE WATER BALANCE BY US
lt.G THICkE.NER SUPERNATANT lNTERIHTTENTLY WITH CLEAR SERVICE WATER FOR THE 
MIST ELIMINATORS. A COMPLIANCE TEST SHOULD TAKE PLACE DURING THE NEXT RE-
PORT PERIOD. 

63.8 59.9 
, 00 .o 100.0 
7: .8 66.S 

1 G'J .o 99.3 
82.1 77 .2 
85.1 80.5 744 699 5 99 

8 4 .4 76 .9 
1Cc.o 100.0 

55.6 50.7 
1 0 '.i .o 100. 0 

7 7 .9 7;).9 
a 1 .5 79.7 744 678 593 

** PRO~LEMSISOLUTIONSICOMMENTS 

1C'1 
2C1 
3C1 
401 
501 
SYSTEM 

1D1 
201 
301 
401 
501 
SYSTEM 

101 
201 
301 
4')1 
501 
SYSTEM 

1 01 
2 01 
301 
401 
501 
SYSTEM 

DURING AUGUSTo MODULES 301 AND 501 WERE TAKEN Off LINE FOR CLEANING. 

RU~BER LINING ON THREE FAN HOUSINGS WAS REPAIRED. 

IT WA~ NECESSARY TO SHUT DOWN THE LIME MIXING BASIN IN ORDER TO CLEAN OUT 
EXCESSIVE C.RIT AND SOLIDS BUILD UPo 

A COMPLIANCE TEST WAS RUN IN DECEMBER WHICH SHOWED THE UNITS TO BE IN 
C OMPll ANCE • 

78 .2 72 .1 
61.0 56.3 
96 .5 89.Q 
84 .6 78 .1 

1 Q:J .o 93.6 
84 .3 77.8 72 c 664 560 

84 .9 76.6 
1 G :J .c 98.9 
1 J::: .o 100. 0 

89 .3 oJ. ~ 
8 7 .2 78.6 
9 6 .4 86.9 744 671 647 

1c0 .o 100.C' 
94 .2 78.4 

1 00 .o 84.2 
1 OC .::> b6.t> 

75.0 62.5 
98 .a 82.4 72 c 600 593 

1 oc .(1 94. 7 
77.8 72. 7 
91.7 85.6 
69 .4 c4.8 
7 4 .4 c9.5 
8 2 .!I 77.4 744 695 5 76 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE UT l LITY HAS STARTED HAULING SLUDGE OFF SITE TO AN AREA ABOUT 10 l'IJLES 
AWAY. 

101 4 5 .9 39.8 
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EPA UTILllY fl>D SURVEY: FOURTH QUARTER 1979 

l>UOUESNf. lJ(;Hl: El..AAl'IA 1-4 ((Ot;T.) 

-----·-----------------·-----·-----------·PERFOA"ANCE DATA-·----------------------------------------
PE A 1 OD "ODULE AVAILABJLlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BO ILE A FG D CAP. 

S02 PART. HOURS HOURS HOURS fACTOR -- ---- --- --- ----------- ----------- ----------- ----- ----- ----- ------ ----- ------2 :-1 1 CJ.O 95.Z 
301 2 2 .9 6i). 2 
401 1cc.o 1uO.0 
5fl1 1 cc .o 1oo.0 
SYSTEM 91.2 79.Q 744 64 5 588 

2179 1~1 1:: .(' 100.C' 
201 96 .3 90.2 
301 1 5 .1 14.1 
4(.'1 1 co .o 97.:! 
501 1 a c .:> 100. c 
SYS HM 8 5 .I! 80.4 672 629 54C 

3179 1~1 1C:.'J 95 .4 
201 100.0 91. () 
301 9 7 .s 73 .8 
401 51 .9 39.2 
5~1 87.J 65.9 
SYSTd'I 96 .6 73 .1 744 563 544 

4179 101 81. 1 61.9 
201 7: .o 53.5 
301 1 c:: .o 99.:! 
401 100 .c 89.9 
501 100.0 90.4 
SYS HM 1 00 .o 76. 5 720 550 569 

5179 1 (.' 1 1 :; ::: .o 100.0 
201 1 co .o 97.8 
301 94.5 83.1 
4!}1 1c0 .J 100.0 
501 Z4.3 21.4 
SYSTf.M 91.5 80.5 744 655 599 

6179 1 : 1 1 co .o 100.0 
201 6 3 .1 58.5 
3'J 1 4 3 .2 40.0 
401 , c~ .~ 100.0 
s ') 1 1 co.') 100.0 
SYSHM 86 .1 79. 7 72C 667 574 

1179 ir: 1 8 9.1 81.C 
201 1 oo.o 94. 8 
3~1 94 .5 86.Q 
401 1 co.o 99.3 
501 44 .8 40.7 
SYS HM sa.3 80.4 744 677 598 

8179 1')1 1 co .o 98. 7 
201 1 00 .o 1Qi).0 
301 1 :J: .o 96.5 
4!}1 .36. 7 33. 3 
501 8C .3 72. P. 
SYSTEM d8 .4 8i).2 744 675 597 

9179 101 4 4.0 42 .6 35.D 
201 1 a:i.o 93.3 93.3 
301 1 co.a 100.0 86.6 
401 9 '.l.O 1 cc .o 90.o 
501 76.9 79.1 70.0 
SYSTEM 8 2.2 84.8 75. 0 720 637 540 

10/ 79 1 0, 10 o.o 1 co .o 10().(' 
2 '.l1 10 o.o 97 .6 96 .1 
301 4 7.8 35 .6 34.6 
401 9 4.4 87 .3 87.3 
501 8 4.4 86.C 84. 5 
SYSHll Ii 5. 3 81. 7 ao.z 744 731 597 

11 /79 1IJ1 10 o.o 1 cc .o 100.0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: ELRAMA 1-4 <corn.> 

------------------------------------------PERFORMANCE OATA--------------------------------------·---
PERIOD MODULE AVAILABILITY OPERABlLiTY RELIABILITY UllLlZATlON X REMOVAL PER BOILER FGD CAP. 

201 
301 
401 
501 
SYSTEM 

12/79 SYSTEM 

1 5.2 
9 2 .4 

10 o.o 
9 5 .o 
8 o. 5 

------·---- ----------- -----------16.9 
97 .9 

1 cc. :l 
1CC.(! 

8 5 .5 

15.2 
92 .s 
98.3 
93 .9 
ao.o 

S02 PART. HOURS HOURS HOURS FACTOR 

72 0 674 576 

74 4 

*• PROBLEMS/S OLUTIONS/CO"MENTS 

THERE HAVE BEEN NO SCRUBBER-RELATED OUTAGES OVER THE SEPTEMBER THRU 
DECEMBER PERIOD. 

THE SLUDGE IS NOW BEING TllUCkED TO A REMOTE SITE 10 MILES AWAY CAUSit.G 
OPERATING COSTS TO INCREASE 

THE NEW so' MONITOR HAS PLUGGED ONLY ONCE SINCE OCTOBER AND HAS REQUIRED 
ONLY 4 HOURS OF MAINTENANCE PEA WEEK• 
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EPA UTILJ 1Y FGD SURVEY: FOURTH QUARTH 1979 

SEcTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------·-----------------------------------------------
CD,..PANY llAME 
PLANT NOE 
UNIT NU"'BER 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - r.G/J 
S02 E"'ISSION LJMITATION - NG/J 
NET PLANT GENERATING CAPACITr - MW 
uAOSS UllllT GElllEllATING CAPACITY - M" 
NET UNIT GENERATING CAPACITY WIFGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALEhT SCRUBBED CAPACITY - MW 

* * BOILER DA TA 
SUPPLIER 
TYPE 
SERVICE LOAD 
tOM"'ERtlAL SERVltE DATE 
MAXHWM !>OILER FLUE GAS FLOW 
flUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

•• FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVEllAGt. ASH CONTENT - % 
RANGE ASH CONTENT - X 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

• * ESP 

- CU.MIS 

DUQUESNE LIGHT 
PHILLIPS 
1-6 
SOUTH HEIGHT 
PENNSYLVANIA 
D 

34. 
25E • 
387.0 
40P.O 
373 .o 
387.0 
41C.O 

FOSTER WHEELER 
PULVERIZED COAL 
BASE ... , .. 

873.01 
182.Z 
104. 

.9 

COAL 
BITUMINOUS 

268 ~o. 

16 .2 7 ...... 
s.oz ...... 
1.92 

1.0-2.e 

******** ....... 

.080 LB/Ml'IBTU> 
0600 LB/Ml'IBTU) 

( 1850000 ACFl'I) 
( 360 F> 
( 340 fl) 
( 2.9 fl) 

( 11535 BTU/LB) 

****** 

NUMB ER 6 

•• 

•• 

SUPPLIER RESEARCH COTTRELL 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 80.0 

MECHAllJCAL 
NU"'B ER 
TYPE 
SUPPLIER 

PAA TI CULA TE 
TYPE 

COLLt.CTOR 

SCRUBSE R 

0 
MULTI CYCLONES 
RESEARCH COTTRELL 

VENTURI 

•• fGD SYSTEM 
SALEABLE PAODUC T/THAOWAWAY PROllUCT 
GEN£AAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E fIAM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
SOZ DESIGN REMOVAL EFFICIENCY - 2. 
INITIAL START-UP 
CONSTRUCTION COl'IPLETJON 
CONSTRUCTION INITIATION 
CONTRACT AloARDE D 
STARTED REQUESTING BIDS 
STARTED PRELll'llNAY DESIGN 
ABSORBER SPARE CAPACITY INDEX - % 
ABSORBER SPARE COMPONENT 1 NDEX 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
NONE 
CHEMICO 
GIBB ! & HILL 
FULL SCALE 
RETROFIT 

99.00 
83.00 

7173 
717! 

12171 
7/71 

1017!J 
12169 

100 

1 1.0 
.6 



OUCIUESNC: llGHT: PHILLIPS 1-o (CONJ.) 

** AtiSORBER 
NUMB ER 
TYPE 
lNl T IAL START UP 
SUPPLI~R 

NUl'll'ER OF STAGES 
DIMENSIONS • FT 
SHELL HATOIAL 
SHELL LINER MAT:RIAL 
INTE~NAL MATUI AL 
NOZZLE TYPE 
GA S FL 0 W - CU• fill IS 
<>AS TEMP~RATURE - C 
LIYUlD RECIRCULATION RATE • LITEP/S 
L/G RA TIO - L/C U,M 
PRESSURE D~OP - kPA 
SUPERFICAL GAS VELOCITY - l'l/SEC 
PARTICuLAT~ OUTLET LOAD- &/CU.I': 
PARTICULATE REMOVAL EFFICIENCY - % 
S02 INLET CONCENTRATION - PPM 

** AbSOlllJEP 
NUMI' ER 
TYPE 
lNl T lAL START UP 
SUPPLHR 
NUMB ER OF STAGES 
DIMENSIONS - FT 
SHELL l'IATERIAL 
SHELL Llt-.ER PUT ERI Al 
INTERNAL l'IATERI AL 
NOZZLE TYPE 
GAS FLOW - cu.MIS 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITERIS 
LIG RATIO • L/CU.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MISEC 
PARTICULATE OUTLET LOAD- G/CU.H 
PARTICULATE REMOVAL EFFICIENCY - X 
S02 INLET CONCENTRATION - PPM 

** FANS 
NUMBER 
TYPE 
CONSTRUCTION MA TERJALS 
SERVICE - lilET/O RY 
CAPACITY - cu.MIS 

** VACUUl'I FILTER 
NUMBER 
CAPAC I TY - M TI D 

** MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONf JG URA TI ON 
NUMBU Of STAGES 
NUMBER Of PASSES 
FREEilOARO DISTANCE - M 
VANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 
PRESSURE DROP - KPA 

** MIST ELIMINATOR 
NUMBER 
TYPE 

** PUMPS 
SERVJCE 

SCRUBBER RECIRCULATION 
THICKENER OVERf LOW 
THICKENER UNDERFLOW 

EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

4 
VENTURI 

7173 
CHEM! CO 

1 
40 DIA. X 66 HIGH 
CARBON STEEL 
CEILCOTE 
316L SS ANO 
TANGENTIAL. 

25·~·13 
17, .1 
52C. 

5.3 
4.C 

12.2 
.1 

99 .o 

VEIHURI 
711"! 

CHEMICO 
1 

CEILCOTE 
BULL NOZZLE 

( 547000 AUM) 
( 340 f) 

( 8250 6PM) 
( 40.0 6ALl100GACF> 
(16.() 1N•H20) 
( 40.0 FT/S) 
( .Q4Q GA/SC f) 

40 DIA. X f6 HIG~ 
CARBON STEEL 
CEILCOTE 
316L SS ANO 
TANGENT lllL • 

ZSll.13 
111.1 
208. 

S.3 
4.0 

12.2 
.1 

91J.C 
1400 

5 
SCRUBBER 10 

CEILCOlE 
BULL NOZZLE 

( 547000 ACFMJ 
340 f) 

BOO 6PM> 
< 40.C GAL/1000ACf) 
(16.0 JN•H20) 
C 4Q.O FT IS> 
( .040 GRISCF> 

CARBON STEEL WITH 0.25 INCH RUBBER LINING JN HOU 
WET 

235.95 C 500000 ACFIU 

1 
544.2 600 T/D) 

8 
CHEVRON 
FAP 
HORIZONTAL 

1 

1.37 ( 4.5 fl) 
90 
lNTERMJ TTENT TOP 

.3 ( 
1 .o ' 

3 
CHEVRON 

NUMBER 

107 

10 
6 , 

WASH ANO UNDER WASH 
1.0 FTIS> 

4.0 1N-M20) 



EPA UTllllY FGD SUR\IEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-6 (CONT.) 

)LURAY HEO 
l'IAkE -UP w1ATEA 
ABSORBlR REClRC ULAllON 

5 
1 
2 

** TANKS 
SERVJCl 

RECYCLE 
SLAIC ER TRA1'4SF ER 
THICKENEh OllERf LOW 

NU"BEA 

SLUDGE STAbILIZATION l'IIXING 

1 
1 
1 
1 

•• AEHEATER 
,.,U .. BER 
TYPE 

2 
DIRECT COMBUSTION 

TE,.PERATUAE BOOST - C 16.7 30 F) 

•• THI CICENEA 
NUMBER 2 
CONSTRUCTION MA TE R 1 AL MILD STEEL• CEii.COTE LINED 
DlA"ETER - M 
OUTLET SOLIDS -... WATER LOOP 
TYPE 

•• TREATP'ENT 
TYPE 
CONTRACTOR 

•• DISPOSAi.. 
lllATUAE 
TYPE 
LOCATION 
CAPAC I TY - cu.M 

•• DISPOSAL 
NATURE 
TYPE 
LOCA llON 
TRANSPORTATION 

x 
22.9 < 75 FT) 

32.0 

OPEN 

POZ-0-TEC 
JUCS 

INTERil'I 
LINED POND 
ON-SJTE 

4892 

FINAL 
LANDFILL 
OFF-SITE 
TRUCK 

4o0 ACRE-FT> 

------------------------------------------PERFORMANCE DATA-----------------------------·------------
PEllOD MODULE AllAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
0173 SYSTEl'I 

•• PAObLEMS/SOLUTlONS/COMl'IENTS 

7/7! SYSTU'I 

117! SYSTEM 

OETERl'llNATlON Of THE AVAILABILITY Of THE PHILLIPS SYSTEM HAS BEEN OIF
FlCUl T. UNTIL All BOILERS WERE CONNECTED TO THE SCRUBBERS, THERE WAS AT 
LEAST ONE SPARE TRAIN AND AS MUCH AS 10C% SPARE SCRUBBER CAPACITY. 
THEREFORE HAVING A TRAIN OUT OF SERVICE FOR MAINTENANCE DID NOT REDUCE 
THE CAPABlLITY Of THE SCRUBBER SYSTEM• UMTIL All SIX BOILERS WERE CON
NECTED, MEANINGFUL A\IAILABILITY FACTORS COULD NOT BE COMPUTED. ON MARCH 
17, 1975, THE SIXTH BOILER WAS CONNECTED, AND ALL FOUR SCRUBBER TRAINS
WERE REQUIRED TO BE IN SER"UCE. OPEAATIOM IN THAT MOOE CONTINUED UNTIL 
AUGUST 4, 1975, WHEN THE NO. 6 BOllEA WAS RE"OVED FROM THE SCRUBBER 
SYSTEM BECAUSE THE PH LEVEL COULD NOT BE NAINTAINED AND DEPOSITS BECAME 
UhMANAGEAELl TO THE POINT THAT SCRUBBER OUTAGES WERE REDUCING &ENERAllN6 
CAPABJLJTY Of THE STATION. 

STARTUP Of A PORTION Of THE PHILLIPS SCRUBBER SYSTEM BEGAN JULY 1973. 
SEVERAL PRO&lEMS THEN DEVELOPED IN THE FOAM OF EROSION OF FANS AND THE 
LIME FEED SYSTE" CAUSING OUTAGES Of THE SCRUBBER SYSTEM• AFTER AN EX
TENDED OUTAGE, THE SCRUBBER SYSTEM WAS RETURNED TO SERVICE IN MARCH 1974. 
ThE SYSTEM HAS BEEN OPERATING CONTINUOUSLY SINCE IT RETURNED TO SERVICE 
WITH VARIOUS NUMBERS Of BOILERS CONNECTED TO THE SCRUBBER SYSTEM AND 

SCRUBBER TRAINS IN SERVICE. 

81.0 31.2 744 232 

744 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-6 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
P£Rl00 MODULE AVAILABILITY OPEPABILITY RELIABILITY UTILIZATION I REMOVAL PEA BOILER fGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
9113 SYSTEM 720 

10173 Sl'STf"' 744 

11173 SYSTEM 

12173 SYSTEM 744 

1174 SYS TE"' 744 

Z/74 SYSTEM 

3/74 SYSTEM 744 

4174 SYSTEM 72 0 

5174 SYSH.M 744 

(J/74 SYSTEM 72 c. 

7171, SYSTEM 744 

8174 S'5TEM 744 

9/74 SYSTEM 720 

10174 SYSTEM 744 

11174 SY STE.M 720 

1Z/74 SYSTEM 744 

1175 SYSTEM 744 

Z/75 SYSTEM 67 2 

3/75 SYSTEM 744 

4/75 S YSTf"' 7ZG 

S/75 SY STEM 744 

6175 SYSHM 72 0 

7175 101 79 .1 53 .a 
201 3 5 .s 24.2 
301 , oc .o 71.4 
401 1 oc .o 97.2 
SYSTEM 90 .s 61.6 744 506 4 58 

** PRObLEMS/SOLUTIONS/COMMENTS 

8175 301 
401 
101 
201 
SYSTEM 

THE FOURTH fGD TRAIN AND SIXTH BOILER WERE TIED IN ON MARCH 17, 1975. 
PARTICULATE TESTS IN MAY SHOWED OUTLET LOADINGS Of C.04 LS/MILLION ETU. 

THE 2-STAGE TRAIN HAS BEEN OUT OF SERVICE FROM JUNE 19 FOR GENERAL 
CLEANING ANO REPAIR OF A LEAK IN THE FIRS~-STAGE SCRUBBER. 

66. 1 
65 .2 
97.8 

, 00 .o 
92.0 

43.4 
42.9 
64.2 
91.7 
60.5 744 489 450 

** PRObLEMS/SOLUTIONS/COMMENTS 

SCRUBBER ~NAVAILABILITY FORCED RETURNING BOILER (NOo6) TO THE SCRUBbER BY
PASS PATH IN ORDER TO PREVENT LOSS OF BOILER CAPACITY. 
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EPA UTILIH fC.D SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-6 <CONT.) 

-------- - ----------- ------- ---------------PER FORl'IANC I DA TA----------------------------------·-------
P ER l OD l'IODULE AVAILABILITY OPERABILITY RELIABILITY UTILllATION X REl'IOVAL PER BOILER fGD CAP. 

9175 

10175 

11175 

12175 

S02 PART. HOURS HOURS HOURS FACTOR 

------
PLUGGING AND l'IAINTENANCE PROBLEl'IS HAVE BEEN ENCOUNTERED. 

EVALUATIO~ OF VARIOUS RECYCLE PUl'IPS IS CONTINUING. 

1'J, 11.0 7.Q 
201 1 00 .o 77.9 
301 1 0 J.C 95 .1 
401 1 cc .o 74 ·' 
SYSHM 8 8 .6 63.8 72C 519 460 

11) 1 98 .1 8106 
2 (11 3 3 ·' 27.8 
3a1 8, .6 67.9 
401 78.7 65. 5 
SY STU• 72.9 60.7 744 619 4 51 

•• PRObLEl'IS/SOLUTIONS/COMMENTS 

101 
2c1 
301 
41) 1 
SYSH" 

101 
201 
3 01 
4!)1 
SYS TE"' 

I~ OCTOBER 1975, PHILLIPS INITIATeD THIOSOABIC Lll'IE SCRUBBING IN THEIR 
SINGLE-STAGE "ODULES ON AN EXPERJ,..ENTAL BASIS. THE PURPOSE IS TO STUDY 
COMPLIANCE FEASIBILITY, S02 REl'IOVAL EFFICIENCY, AND QUALITY OF THE SLUDGE 
GENERATED BY THE SINGLE-STAGE l'IODULES. 

, c:: .o 86.9 
1 ca .o 100.0 

.o .o 
16.C 10.4 
75.9 49.3 720 468 355 

77.8 48.4 
, 00 .o 88.8 

39.3 24. 5 
8 3 .4 51. 9 
85.7 53 .4 744 463 397 

•• PRObLEl'IS/SOLUTIONS/COl'IMENTS 

THE UTILITY CONCLUDED THE THIOSOABIC LIME TESTING PROGRAl'I IN l'IID-DECEMBEA. 
FOUR BOILERS WERE COUPLED TO THE SCRUBBING SYSTE14 DURING THE RUN. THE 
UTILITY IS NOW ANALYZING THE DATA GENERATED DURING THE TEST PROGRA,. THE 
SCRUBliERS HAVE BEEN PUT BACK ON REGULAR Lll'IE. NO UNUSUAL PROBLEMS ~ERE EN 
COUNTERED DURJNG THE TEST RUN. 

1176 1 '.'1 
2'.)1 

56.2 
1 ao .o 

2 0 .s 
1.: D .o 

82.2 

37.2 
72 .o 
13 .6 
95 .o 
54. 4 

2176 

3176 

4176 

3 01 
401 
SYSTO! 744 493 405 

•• PAObLEl'IS/SOLUTIONS/COl'IMENTS 

1 "1 
z 01 
301 
4 0, 
SYSTEM 

1~1 
201 
301 
401 
SYSTEl'I 

SY ST E14 

ThE Z.S·MCNTH TEST PROGRAM WITH THIOSOABlC LIME lhCLUDED 1612 HOURS ON ONE 
TRAlh AND 1309 HOURS ON ANOTHER TRAIN. RESULTS INDICATE THAT THE REQUIRED 
DEGREE OF SC2 REMOVAL (83 PERCENT> CAN BE OBTAINED WITH AN "GO CONTENT or 
8-10% JN THE LIME WITH SINGLE-STAGE SCRUB8ING 0 

1 cc .o 94 .4 
1 c c.o 95 .1 

34.2 23.9 
8 3. 7 58. 3 
9 7 .3 67.9 696 485 4 72 

93.4 
47.4 
88 .6 
62.0 
n.e 744 542 

720 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-o <CONT.) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERIOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER f6D CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

** PRObLE"S/SOLUTIONS/CO"MENTS 

5176 SYSTEM 

6176 SYSTEM 

THE UTILITY IS STILL EXPERIENCING PROBLEMS WITH SOLIDS DEPOSITION JN THE 
VENTURI THROAT OF THE SCRUBBING "ODULE 1 (~USING MOVE"ENT INHIBITION AND 
GREATER PRESSURE DROPS. 

THE SLUDGE STABILIZATION PRACTICES ARE STILL CONTINUING AT THIS FACILITY. 

PLANT OPE~ATION IS PROCEEDING WITH A TOTA~ OF FOUR BOILERS COUPLED INTO 
THE SCRUBblNG SYSTE" (EQUALING 336 MW, WHICH lS 87% OF THE TOTAL PLANT. 
CAPACITY). THE FGD SYSTEM OPERATED ON HIGH CALCIUM LIME DURING THE REPORT 
PERIOD. THE GENERAL OPERATION "ODE AT THIS FACILITY HAS ONE Of THE FOUR 
SCRUBBING TRAINS OUT CONTINUALLY FOR REPAIRS, CLEANING, AND PREVENTIVE 
MAINTENANCE. THE FGD SYSTEM AVAILABILITY FOR THE FIRST QUARTER OF 1976 
WAS 7 ZX. 

744 

720 

•• PROblE"S/SOLUTIONS/COMMENTS 

7176 SYSTEM 

8/76 SYSTEM 

REDUCED LOAD OPERATIONS WERE REPORTED BY THE UTILITY FOR THE "AY-JUNE 
PERIOD BECAUSE Of A SCHEDULED TURBINE OVERHAUL ON UNIT NO. 6. 

THE UTILITY IS PROCEEDING WITH THE INSTALLATION OF THREE ADDITIONAL LIME 
STORAGE SILOS AND A THIRD THICKENER. 

THE SCRUBblNG SYSTEM WAS SMUT DOWN ON JUNE 27 FOR A SCHEDULED FOUR ~EEK 
REPAIR PERIOD. THE "AJORI lY OF THE WORK Will BE CONCENTRATED ON THE STACK 
ASSOCIATED DUCTWORK AND BOILER DAMPERS. 

7U 

744 

** PROBLE"S/SOLUTIONS/COl'l"ENTS 

9/76 SYSTEM 

THE FOUA·wEEK SYSTE" OVERHAUL WAS COMPLETED JULY 25. THE THREE ADDITIONAL 
LI"E STORAGE SILOS AND THE FOUNDATION FOR THE ADDITIONAL 75-FOOT DIAMETER 
THICKENER HAVE BEEN INSTALLED. THE UTILITY HAS SIGNED A LETTER Of INTENT 
WITH IUCS FOR A LONG-TERM SLUDGE TREATMENT SYSTE"• 

REPAIRS WERE "ADE ON THE TURNING VANES TO THE SCRUBBER "lST ELIMINATOR. 

REPAIR WORK WAS NECESSARY ON THE EXPANSION JOINT SEAL WHERE THE DUCTwORK 
TIES INTO THE MAIN STACK. 

THE STEEL BANDS AROUND THE INNER STACK STRUCTURE WERE REPAIRED. 

THE loD• FANS WERE OVERHAULED. 

THE BOILER EXIT DA"PERS WE~E REPAlREO. 

REPAIRS WERE MADE TO STOP LEAKAGE OF THE ACID-BRICK LINING IN THE MAIN 
S TACIC • 

720 

** PRO&LE"S/SOLUTlONSICOM"ENTS 

BOILER NUl'IBEAS 2 THROUGH 6 WERE COUPLED INTO THE SCRUBBING SYSTEM. BOILER 
NO. 1 IS DOwN FOR OVERHAUL AND REPAIRS. THE lUCS INTERIM SLUDGE PRCCESS• 
ING PLANT IS UNDER CONSTRUCTION AND Will BE lN SERVICE BY DECE"BER 1976. 
THE TEMPORAR~ FACILITIES Will PROCESS THE THICKENER UNDERFLOW AND PONDED 
SLUDGE UNTIL THE POND IS DEPLETED OF SLUDGE AND THE PERMANENT FACILITY HAS 
BEEN INSTALLED. SCRUBBING OPERATIONS ARE STILL PROCEEDING IN AN OPEN WATE 
LOOP MODE WITH PART Of THE THICKENER OVERFLOW BEING DIVERTED TO THE ASH 
PONO. BECAUSE BOTH THE BEAVER VALLEY AND BRUCE "ANSf lELD STATIONS ARE 
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EPA UTILITY fC.D SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-e (CONT.> 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERl OD "ODULE AllAllABlllTY OPERABILITY RELIABILITY UTILIZATION I RE"OllAL PER BOILER fGO CAP. 

10/76 SYSTE" 

11176 SYSTEP• 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ -----FULL'W' OPE RAT 10NAL 1 THIS ST IT ION HAS BEEN RELEGATED TO PEAK LOAD OPER;;;~;; 
GENE~Al LtAD OPERATIONS ARE FULL LOAD CAPACITY IN THE DAyTI"E AND SC TO 61 
% LOAD REDUCTION AT NIGHT. 

TOTAL SCJ<UBBER HOURS: 23,274 
TOTAL BOILER HOURS: 83,642 
TOTAL SCRUBBER OUTAGE TIME: 5 1500 
TOTAL SCRUBBER AVAILABLE 

HOllAS: 231274 
AVERAGE MW LOAD/SCRUBBER OPERATION 

HOllR: 243 
TOTAL OPERABILITY INDEX: 28% 
TOTAL RELIABILITY INDEX: 81% 

THE FIGURES AT THE LEFT WERE COMPILED 
BY THE UTILITY FOR SYSTE" OPERAllO .. S 
FOR THE PERIOD FOLLOWING START-UP IN 
JULY 1973 INCLUSIVE TO OCTOBER 1976 
THE TOTAL SCRUBBER HOURS VALUE INCLU• 
OPERATION TIME WHEN ONE OR "ORE OF 
THE "OOUlES WERE IN SERVICE. TOTAL 
BOILER AND UNAVAILABILITY VALUES APPL 
FOR All THE CORRESPONDING UNITS. THE 
TOTAL SCRUBBER AVAILABILITY INDEX IN
CLUDES THE TIME WHEN ONE OR "ORE 
"ODUlES WERE AVAILABLE FOR SERVICE. 

UhTil THE IUCS INTERI" SLUDGE PROCESSING PLANT IS CO"PLETE THE TE .. PORARY 
FACILITIES Will PROCESS THE THICKENER UNDERFLOW AND PONDED SLUDGE UNTIL TM 
POND IS DEPLETED Of SLUDGE. 

744 

720 

•• PROlllE"S/S OlUTIONS/CO""ENTS 

1Z/76 SYSTEM 

1177 301 
4 01 
101 
2 01 
SYSTEM 

THE RECYCLE PUMP EVALUATION IS CONTINUING. 

THE UTILITY REPORTED THAT BOILERS TWO THROUGH SIX RE"AINEO COUPLED INTO 
THE SCRUBblNG SYSTE" DURING THE REPORT PERIOD. THE INTERIM IUCS FIXATION 
FACILITY ~AS INSTALLED ANO COMMENCED OPERATIONS IN DECEMBER• THE UTILITY 
REPORTED THAT THE VENTURI SCRUBBERS ARE ~Till DEVELOPING LARGE AMOUNTS Of 
SCALE ON THE INTERNALS, RESULTING IN TWICE THE NORMAL PRESSURE DROPS. 
RECYCLE Pl.IMP EVALUATION HAS BEEN IN PROGRESS. APPROXI .. ATELY 2500 TO 2800 
HOURS Of OPERATION TIME HAVE BEEN ACCUMULATED ON THE VARIOUS UNITS WITH NO 
FAILURES OR APPRECIABLE WEAR OBSERVED. THE ADDITIONAL DEWATERIN6 AND RE
AGENT PREPARATION EQUIPMENT IS NOW BEING lNSTALlEOo THE CONTRACT HAS BEE
AWARDED TO DRAVO TO PROVIO:E THIOSORBIC LIME FOR THIS SCRUBBIN6 SYSTEM L 
All 801LERS HAVE BEEN HEADERED INTO THE SCRUBBER PLANT. A NU"BER OF THE S 
UNITS WERE DOWN FOR OVERHAUL ANO REPAIR. THE INTERIM lUCS POZ-0-TEC UNIT
REMAINED IN SERVICE, FILTERING OUT WATER ONLY. THE RECYCLE PUMP EVALUA
TION IS CONTINUING. AFTER 4000 HOURS OF OPERATION THE CARBORUNDUM 
IMPELLERS AND WEAR RINGS STILL LOOK GOODo 502 AND PARTICULATE REMOVAL 
EFfIClENCJES ARE ~O AND 99+% RESPECTIVELY• INSTALLATION Of THE 
ADDITIONAL SILOS, THICKENER, AND LIME FEEDERS IS STILL IN PR06RESSo FULL 
COMPLIANCE PLANT OPERATIONS ARE SCHEDULED FOR DECEMBER. 

THE VENTURI SCRUBBERS ARE STILL DEVELOPING LARGE AMOUNTS Of SCALE QN THE 
INTERNALS. THE PRESSURE O~OPS HAVE DOUBLED AS A RESULT. 

744 

744 

•• PRO&lE .. SJSOLUTIONSIC0""ENTS 

1177 SYSTEM 

1977 fUll COMPLIANCE OPERATIONS Will INCLUDE 831 S02 REMOVAL FOR 2% SUlfU• 
COAL UTILIZING THIOSORBIC LIME (6-121 MG) AND FIXATING THE SCRUBBER WASTES 
WITH THE IUCS POZ-0-TEC METHOD. THE FIXATED MATTER Will BE HAULED AWAY TQ 
AN OFF-SITE DISPOSAL ANO LANDFILL• IUCS HAS BEEN AWARDED A TEN YEAR CO~
TRACT FOR THE USE Of THIS METHOD• THE CARBORUNDUM lMPEllORS AND WEAR RINS 
CONTINUE TO LOOK GOOD AFTER MORE THAN 5000 HOURS Of OPERATION. 

672 

744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHU.LIPS 1-6 <CONT.> 

-·----------------------------------------PERFORMANCE DATA------------------------------------------
PEAI 00 MODULE AVAILABILITY OPERABILlTY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

4/77 SYSTE.M 72C 

** PROblEMS/SOLUTIONS/COMMENTS 

5177 SYSTEM 75.J 

6/77 SYSTtM 

DAMPER ANL MIST Ell~INATOR REPAIRS WILL BE CORRECTED DURING A SCHEDULED 
OUTAGE. OVERALL SCRUBBER AVAILABILITY IS ABOUT 75X. THE INTERIM SLUDGE 
DISPOSAL SYSTEM IS STILL OPERATIONAL. ThE PERMANENT SLUDGE DISPOSAL FACIL 
!TY IS ON SCHEDULE FOR THE OECEKPER 1977 COMPLETION DATE. 

THIOSORBIC LIME TESTS BEGAN IN LATE MAY bUT LASTED ONLY AbOUT ONE WtE•. 

THE SCRUBEER SYSTEM WAS SHUT DOWN FOR THREE TO FOUR DAYS IN MAY DUE TO 
L~AKl~G IN THE WET DUCT HEADER THAT LEADS TO THE STACK. ~HEN THE LEAK wAS 
~EPAIRED FLUE GAS F~OM FOUR BOILERS BEGAN TO BE SCRUBbED. 

WHILE FIXING A DUCT LEAK INSPECTION Of OTHER COMPONENTS REVEALED THAT THE 
B~lLER EXIT DAMPERS WERE ERODING. 

ONt <:1 c)TERNAL MIST ELIMINATOR WAS SEVEALY ERODED ANO PLUGGED. 

744 

* * PROlLEMS/S OLUTION S/COMMENTS 

1177 SYSTEM 

8/77 SYSTEl'I 

ALL SIX B~ILERS ARE COUPLED INTO THE SCRUBBER PLANT. FLUE GAS FRO~ FIVE 0 
THESE UNITS IS BEING TREATED BY THE SCRUbBERS. ONLY FOUR OF THE SIX BOlL
EkS ARE AtTuALLY OPERATING bECAUSE OF THE CURRENT TURblNE REPAIR OUTAGE. 
OPERATIONS ARE PROCEEDING WITH ONE SCRUB&lNG TRAIN BEING SPARED AT ALL 
TIMES (MAINTENANCE ANO CLEANOUT>. so' REMOVAL EFFICIENCY JS APPROXIMATELY 
sex. 

BOILER NO. ~ HAS BEEN DOWN FOR AN EXTENDED TURBINE REPAIR OUTAGE. 

ThE PECYCLE PUMP EVALUATION STUDY CONTINUED DURING THE PERIOD. COMPONENTS 
BtlNt E~ALUATED INCLUDE: C lRBORUNDUM l"'PELLERS 0 CARBORUt<IDUl'I WEAR RINGS• 
TITANIUM IMPELLERS, 31~ss WEAR RINGS (STELLITE TIPPED>. 

A THI OSORbH LIME TEST WAS PREMATURELY TERMINATED BECAUSE Of SOME l'IJNOR 
SLAKER/FEEDER PROBLEMS. HIGH CALCIUM VlRGlt<I LIME WAS UTILIZED DURING THE 
MAJORITY Of OPERATlOt<IS THROUGHOUT THE PERIOD. 

744 

744 

** PRObLEMS/SOLUTIONS/COMl'IENTS 

9/77 SYSTEM 

10177 101 
301 
401 

LIME HANDLING ANO SOLID WASTE DISPOSAL FACILITIES WERE BEING SCALED UP TO 
HANDLE FULL CAPACITY ANO A THIRD THICKENER WAS INSTALLED AND BROUGHT INTO 
StRVICE DURING THIS REPORT PERIOD. THE lUCS SYSTEM IS IN THE INTEAll'I 
PHASE. WASTE WATER IS BEING MIXED wlTH FLYASH ANO DISPOSED OF. CURRENT 
CONSTRUCTION WORK IS EXPECTED TO bE COMPLETED BY THE END OF JANUARY WHEN 
ALL SIX BOILERS WILL BE BA(K ON LINE FOR A TWO MONTH TEST PERIOD. THlO
SCRBIC Ll~E IS STILL BEING TESTED. RESULTS ARE NOT YET AVAILABLE. THE fG 
SYSTEl'I ~ILL BE DOWN FOR THE FIRST WEEKEND OF NOVEMBER. THE SYSTEM ~Ill 
ALSO BE C~ECKED FOR MAIN DUCT LEAKS AT THIS TIME. THE SCRUBBER AND STACK 
LININGS ANO RECYCLE PUMPS WILL BE THOROUGHLY CHECKED AS WELL. NECESSARY 
REPLACEMENTS AND REPAIRS WILL BE CARRIED OUT. CURRENT S02 REMOVAL EFF
ICIENCY JS 50X. BY EARLY APRIL THE SYSTEM IS EXPECTED TO REACH COMPLIANCE 
WITH AN SG2 REMOVAL EFFICIENCY OF 831. 

113 

92 .6 
88.3 
87.6 
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EPA UTILilY FC.O SURVEY: FOU~TH QUARTER 1979 

DUQUESNE. l IGHT: PH IL LIPS 1-0 IC Ol'iT •) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERAPILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

2(' 1 
SYS HM 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

744 

•• P"ObLEMS/SOLUTIONS/COl'IMENTS 

11177 1 r 1 
2('1 
3 '.)1 
H' 1 
SYSTEl'I 

l'I (, 0 UL E 10 1 i. AS D 0 W N A T 0 TA L 0 F 113 H 0 URS l N 0 CT 0 BER • 

l'IGDULE 2J1 WAS PUT IN SERI/ICE ON OCTOBER 26 AFTER EXTENSIVE CLEAN UP ANO 
R£PAIR5 TO ~UBBER LINING ANO l•O• FAN. 

MODULE 3G1 WAS DOWN A TOTAL OF 57 HOURS IN OCTOBER. 

l'IOOULE 4C1 i.AS DOWN A TOTAL Of 36 HOURS IN OCTOBER FOR REPAIR OF HOLES IN 
FAN LININ~ ~ND TYING IN THE THICKENER BLE£0 LINE. 

92. 1 
91. 7 
28.1 
56.3 
67. ') 72 c 482 

•• Pi<ObLC.MS/S OLUTIONS/COl'IMENTS 

12177 SYSHM 

DURING THE SHUTDOWN OUTLET DUCT LEAKS WERE REPAIRED. 

BOILER EXIT DAMPERS WERE REPLACtO DUE TO EROSION BY FLYASH. 

CORROSION OF STEEL ~ANOS l~ STACK WAS DISCOVERED DURING THE PERICO. 

DlWATERINL OPERATIONS ARE NOT WORKING PROPERLY, CAUSING PROBLEMS IN SLUDGE 
HANOL I'<G. 

THE RESULTS FROM THIOSORBIC LIME USE CAN NOT YET bE QUANTIFIED DUE TO LIME 
FEED SYSTEM PR06LEl'IS. 

LIME FEED SYSTEM PROBLEMS OCCURRED OVER THE PERIOD. 

744 

PllOt- LE MS IS OLU TION S /COMMENTS 

1178 lC1 
401 
101 
ii? 01 
SYSTEM 

CUMULATIVE HOURS FOR JANUARY 1977 THROUGH 1-8-78 WERE 22391 FOR MODULE 101 
z:99f fOR MODULE Z01, 22229 FOQ ~OOULE 301 ANO 22259 FO~ MODULE 401. 

SCRUBBER TRAIN 3u1 WAS DOWN FOR AN OVERHAUL FROM NOi/EMBER 17 TO MONDAY FE
bRUA~ T 6 1 1978 WHEN IT WAS RETURNED TO SERI/ICE. 

SCRU~dER TRAil'i 4C1 wAS REMOVED FROM SERVICE ON THE 6Th OF FEBRUARY. 

THE IUCS I~TERIM SLUDGE TREATMENT SYSTEM HAS SOME DEWATERING PROBLEMS. 
OLRlNG DECEMBER PHILLIPS EXPERIENCED POOR SLUDGE REMOVAL. THE IUCS PLANT 
IS WCR•IN~ ON A PART Tll'IE BASIS. FULL OPEIATIONS ARE EXPECTED LATE THIS 
SPRING. THE POOR QUALITY SLUDGE IS SENT TO AN EMERGENCY POND AND THEN RE
CIRCULATED BACK TO THE THICKENER. 

TiSTING WITH THIOSOAOIC LIME AT 51 MGO HA$ SHOWN THAT THE MGO CONCENTRA
TION IS NCT GREAT ENOUGH TO EFFECT ADEQUATE 502 REMOVAL ON A SINGLE STAGE 
SCRU~BER. THEY ARE GOING TO TEST AT A GREATER MGO CONCENTRATION OY START• 
ING AT 101 AND THEN DROPPING 8Atk UNTIL THE CONCENTRATION IS SATISFACTORY. 
THIS TESTING, AS WELL AS SCRUBBER OPERATIONS, HAVE, HOWEVER, BEEN HAMPER• 
ED BY LOW LOADS AS A RESULT OF THE COAL STRIKE. 

THERE WILL OE AN OUTAGE AT PHILLIPS TO REPLACE THE CARBON STEEL BANDS IN 
THE STACK WITH STAINLESS STEEL BANOS. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

DUQUESNE LIGHT: PHILLIPS 1-e CCONT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEAlOD P'IODULE AVAILABILITY OPE~ABILITl RELIABILITY UTILIZATION l REMOVAL PEA BOILER fGD CAP. 

2178 1 'J1 
201 
301 
401 
SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

31 .1 
41.8 

2.7 
22.6 
24.6 107 

* • PRObLEMSIS OLUTION SICOMMENTS 

3178 SYSTEP'I 

4/78 SYSTEl'I 

AN OUTAGE OCCURRED BETWEEN JANUARY 6 ANO JANUARY 8 WHEN THE STACk D~AlN 
LEAKS WERE REPAIRED BY SANDBLASTING THE OUTER WALL AND REPLACING THE CAR
BON STEEL BANDS WITH STAINLESS STEEL BANOS. 

THE S YSlEI': toAS SHUTDOWN ON FEBRUARY 11 DUE TO THE COAL SHORTAGE• THE OUT
AGE CONTINUED THROUGH MARC• AND THE SYSTEM JS SCHEDULED TO BE ON LINE BY 
APRIL 15. DURING THE OUTAGE A NUMBER OF REPAIRS AND MODIFICATIONS loERE 
MADE• 

THE BOILO U!ll DAP'IPERS WERE LINED WITH 316SS ON AREAS Of HIGH EROSION 
CAUSED BY FLYASH IMPINGEMENT. 

EXPANSION JOINTS ON THE INLET DUCTWOAk WERE SHIELED BY METAL PLATES WHICH 
WERE WELDlD AT ONE END• 

NUMEROUS HOLES IN THE WET GAS DUCT WORK WERE REPAIRED ANO THE DUCTS WERE 
RELINED WITH CEILCOTE. 

THE THROAT DAMPERS WERE CLEANED ON ALL THE SCRUBBERS. 

INTE~NAl MIST ELIMINATORS WERE CLEANED. THE EXTERNAL MIST ELIMINATORS• 
WHICH ARE BADLY DETERIORATED. MAY BE REPLACED. 

THE SlACK BRICKLlNING WAS INSPECTED ANO SOME BRICKS WERE REPLACED AT THE 
TOP OF THE STACKo 

CONSTRUCTION WORK ON ADDITIONAL EQUIPP'IENT SUCH AS THE THICKENER AND SILOS 
IS ALMOST COMPLETE. IT WAS NOTED THAT THE CEILCOTE LINER COROLINE 505AR 
HAS HELD UP WELL OVER THREE YEARS ON THE CONICAL APEi Of MODULE 401. 

744 

720 511 

** PRObLEP'ISJSOLUTIONSICOl'IP'IENTS 

5178 SYSTEP'I 1 ~.o 

6178 SYSTEP'I 

THE FGD SYSTEM CAME BACK ON LINE AFTER THE COAL STRIKE IN LATE MARCH. IT 
IS NOT OPERATING AT FULL LOAD BECAUSE THE NO. 6 BOILER IS STILL OUT AND 
SHOULD BE BACK ON LINE IN ~ID-JULY. COl'IPLIANCE TESTS WILL TAKE PLACE IN 
JULY 0 AFTER BOILER 6 IS BACK ON LlNE 0 TO SEE If THE SYSTEM IS MEETING THE 
83% SG2 REMOVAL REQUIREMENT FOR 2% SULFUR COAL. THERE WERE NO HOURS RE
PORTED FOR THIS PERIOD BECAUSE Of PRElIP'IINARY TESTING BEING CONDUCTING IN 
PREPARATICN FOR THE COMPLIANCE TESTS. SO FAR 0 TESTS INDICATE THAT THE 
SYSTEM WILL COP'IPLl WITH THE REQUIRED STANDARDS. THE AVAILABILITY FCR All 
FOUR TRAl~S WAS BETWEEN 65 ANO 75%. 

74" 

720 

531 

512 

** PRObLEMSJ&OLUTIONSICOMP'IENTS 

THE INTERNAL MIST ELIMINATOR ON MODULE 201 WAS REMOVED AND CLEANED OVER 
THE PERIOD. 

THE FGO SYSTEM HAS ACCUMULATEO APPROXIMATELY 24000 HOURS OF OPERATION ON 
All FOUR ~ODULES SINCE START-UP. 

WATER BALANCE PROBLEl'IS HAVE CONTRIBUTED TO THE OCCURRAN3E Of LOW PHo RE
SULTING IN MIST ELIMINATOR PLUGGING. 
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EPA UTILITY F<>O SURllEY: FOUHTH QUARTER 1Q79 

DU0UESN£ LIGHT: PHILLIPS 1-6 (CO~T.) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERlOD "ODULE A~AlLABILlTY OPE~AHlLlTY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

7/H 1C 1 
'C1 
3('1 
4C1 
SYS TE" 

8178 1J1 
SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- -·--------- -·--------- ----- ----- ----- ----- ------
THE "lST ELIMINATOR PLUGGING IS ALSO RELATED TO LOW PH RESULTING FROM LIME 
HANOLl~G AND SLURRY PREPARATION SYSTEM FAILURE. 

THE UTILITY JS CURRENTLY S lUDYlNG WAYS TO TIGHTEN THE WATER BALANCE BY 
USING THICKENER SUPERNATANT INTERMITTENTLY WITH CLEAR SEAllICE WATER fOA 
THE "IST ELHHNATORS. THE COMPLIANCE TEST SHOULD TAKE PLACE DURING THE 
NEXT REPORT PERIOD. 

az .e 48.3 
75 .3 43. 9 

1 C:J .O 78. 7 
1 co.::> 76. 'J 
, r: J. ~ 61.7 744 434 4 59 

1 O:J .o 97.3 
744 607 

•• PRObLEl'IS/S OLUTION SJCO•OIENTS 

9178 101 
Z01 
3 01 
401 
SYSTElll 

THE RUBBER LlNlNG IN MODULE 101 WAS REPAIRED. 

HIGH PAESSLRt WATER CLEANING WAS PERFORMED ON MODULES 101 ANO 401. 

91.6 
1 c J. J 

99.2 
81 .8 
95 .9 

62.4 
75. 5 
67.5 
55.7 
65. 3 7ZC 490 47C 

•• PROtoLEMS/SOLUTIONSICOM"'ENTS 

10/78 101 
201 
101 
4'J1 
SYSTEM 

, 1178 1()1 
201 
301 
401 
5' STlM 

12178 101 
2()1 
301 
401 
SYSTEM 

OU"lNG THE AUGUST-SEPTEMBER PERIOD MIST ELIMINATOR CLEANING TOOK PLACE IN 
ORDER TO CLARECT THE PLUGGING PROBLEM. 

IN AUGUST THE INTERNAL MIST ELIMINATOR ON MODULE 201 WAS REPLACED. 

THE LIME MIXING BASIN HAD TO B~ SHUT DOWN OVER A WEEKEND SO THAT EXCESSIWE 
GRIT AND SCllD PARTICLES THAT HAO BUll T UP COULD BE CLEAl'iED our. 

HIGH PRESSLRl WATER CLEANING WAS PERFORMED ON MODULES 101 ANO 401. 

THE RUBBER LINING IN MODULE 101 WAS REPAIRED. 

A MAJOR PROBLEM AREA DURING THE PERIOD WAS CAUSED BY JNSUffICIENT SUPPLIES 
or ORY fLYASh TO l'llX WITH THE SLUDGE. AS A RESULT THE SLUDGE HAS BEEN 
LEAKING OUT Of THE TRANSPORT TRUCKS WHILE IN TRANSIT TO THE FINAL DISPOSAL 
SITE. •PPAAENTLY NOT ENOUGH fLYASH IS BEING COLLECTED WITH THE PRESENT 
SYS TEI'!• 

1 cc.:> 96.1 
, ~ c .::i 87.5 
1 c ~.o 87.9 

3.3 2.2 
98.5 68.4 744 517 5 G9 

5 1. 5 41.1 
1 co.o 100.0 
1 c o.o 88.9 

86 .4 69.D 
93 .6 74. 7 72C 575 538 

1 oa.o 9~.9 
1 cc .o 88.~ 

3 8.5 i:7.8 
, oo.o 87.5 
1 co .o 73. 5 744 537 547 

116 



EPA UTILITY FGD SURVEY: FOURTH QUAR7ER 1979 

tUQUESNE LIGHT: PHILLIPS 1-6 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAi LA BILI TY OPERABILITY A EL IABIL ITY UTILIZATION % REMOVAL PER BOILER FG D CAP• 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROllLEl'IS /6 OLU TlON S /COMMENTS 

DURING THE. PER I OD A LACK OF FL YA SH FOR I'll IIN6 WI TH SLUDGE WAS A PROBLE~. 

1179 101 1 oc .o 86.7 
201 95 .5 69.2 
301 69.IJ so.a 
401 1 ao.o 83.7 
SYSTEM 1 00 .o 72.4 744 539 539 

2179 101 5 c .3 38.8 
201 93.4 72. 1 
301 1 oo.o 88 .2 
401 100 .o 1 oo.o 
ST STEM 96.9 74.8 672 519 503 

3/79 101 .o .a 
201 1 oo.o 96.2 
301 1 00 .o 88.0 
401 1 QC .O 1 oo.o 
SY STEM 96.2 71.1 744 550 529 

4/79 101 1 00 .o 86.8 
201 9.3 5.8 
301 1 oo.o 85 .o 
401 1 oo.:> 84 .9 
SYSTEM 1 oo.o 65.7 720 453 473 

5/79 1 C1 1 oo.o 100.0 
201 .o .o 
301 1 oo.o 96.6 
401 100.0 99.1 
SYSTEM 1 oo.o 73.9 744 543 550 

6179 101 1 co.a 70.6 
201 34.2 22.2 
301 1 oc.o 83 .8 
401 1 oa.o 77.2 
SYSTEM 97.6 63.4 720 468 457 

7179 101 1 co.a 98.7 
201 1 oo.o 95 .I! 
301 89.8 71.4 
401 3 2.1 25.5 
SYSTEM 91.7 72.8 744 591 542 

8179 101 1 oo.o 100.0 
201 1 oo.o 89.5 
301 100.IJ 89.2 
401 .o .o 
SYSTEM 744 561 

9179 101 B 8.8 1 co.a 81.8 
201 94.8 1 oo.o 80.3 
301 99.6 100 .o 85.6 
401 .o .o .o 
SYSTEl!I 70.8 1 oo.o 61.9 720 376 446 

10179 101 99.4 1 a :i.o 97.0 
201 8 6.5 100 .o 86.6 
301 93.8 1 oc.o 93.o 
401 .o .a .o 
SYSTEM 69.9 78.5 69.1 744 656 515 

11179 101 53.0 12.1 50.6 
12.1 

201 99.Q 1 oo.o 99.0 
301 8 3.6 1 oo.a 83 .6 
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EPA UllLllY fGO SURVEY: fOURlM QUARlER 1979 

OUOUESNE LIGHT: PHILLIPS 1-o <CONT.> 

------------------------------------------PERfOR"ANCE DATA------------------------------------------
PEllI 01> "ODULE AllAILABILlTY CPE IABlLITY RE LIABILITY UTILllATION % AE"OllAL PEA BOILER f6D CAP. 

SOZ PART• HOURS HOURS HOURS FACTOR 

401 
SYSTEl'I 

12179 SYSTEl'I 

11. s 
6 1.8 

16 .s 
8 7 .8 

11 • 5 
61. 3 

------
720 502 441 

744 

** PRObLEl'IS/SOLUTIONS/COl'll'IENTS 

PRESENTLY THE UTILITY HAS ID EN AO DING SODJUl'I THIOSULfATE TO THE LIME TO 
PRE\IEtfl SCALE FORl'IATlON. THIS PROCESS HAS IMPROVED 502 COLLECTION AS 
WELL. 

THE SCRUBBER FAN HOUSING LINERS ARE BEING REPLACED. 

THE MECHANICAL COLLECTORS ARE BEJN6 UPGRADED TO Il'IPROllE THE QUALITY OF 
WET SLUDGE• 
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EPA UTILITY FGD SURVEY: fOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
CO .. PANY NAllE 
PLANT NAllE 
UNIT NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NG/J 
SOZ EMISSION LIMITATION - NG/J 
NET PLANT GE~ERATING CAPACITY • MW 
GROSS UNIT GENERA Tl NG CAPACITY - MIW 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACIC HEIGHT - M 
STACIC TOP l>IAME TER - II 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - l 
RANGE ASH CONTE NT - % 
AVERAGE MO~STURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT • l 
RANGE SULFUR CONTENT - l 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMBER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY • l 

•• PARTICULATE SCRUBBER 
TYPE 

•• fGD SYSTEM 
SALEABLE PROD UC TITHAOWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROF 1T 
PARTICULATE DESIGN REMOVAL EFFICIENCY - l 
502 DESIGN REMOVAL EfflClElllCl - l 
INl TIAL START-UP 
CONSTRUCTION COMPLETION 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 

•• ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER MATERIAL 

INDIANAPOLIS POWER & LIGHT 
PETERSBURG 
3 
PETERSBURG 
INDIANA 
B 

43. .100 L8/MllBTU) 
516. 1.200 L8/M"BTU) 

118C.O 
532.0 
515.0 
5Z!l .O 
532 .o 

COlllBUSTION 
PULVERIZED 
BASE 

EN61NEERING 
COAL 

0177 

******** 
137.2 
188. 

6.1 

(••••••• ACFIU 
279 f) 

616 fl) 

20.0 fl) 

COAL 
BITUl'1NOUS 

2 50 (4. < 10750 BTUILB> 

••••••• * 
9-10 
******** 
10.5-16.5 

3 .2 !) 
1.5-4.5 
******** 
****** 

z 

****** 

COLD SIDE 
RESEARCH COTTRELL 

99.3 

NONE 

THRCJWAWAY PRODUCT 
WET ~(RUBBING 
ll"ES TONE 
NONE 
AIR CORRECTION DIVISION, UOP 
GIBBS & HILL 
FULL SCALE 
NEW 

99.30 
85.00 

12177 
817 j 

10/75 
1175 

4 
MOBILE PACICED TOWER 
12177 
AIR CORRECTION DIVISION, UOP 

3 
30 x 30 x 100 
CARBON STEEL 
NEOPRENE RUBBER 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

INDlANAPOLlS PO~ER & LIGHT: PETERSBURG 3 <CONT.> 

INTERNAL MATERIAL 
BOILER LOAD/ABSORBER - % 
GAS FLOW - CU.II IS 
GAS TEMPERATURE - C 
L/G RA TIO - LIC U.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MJSEC 
PARTICULATE INLET LOAD - GJCU.M 
SOZ INLET CONCf NTRATION - PPM 
SOZ CUTLET CONT RAT ION - PPll 
S02 DESIGN REMOVAL EFFICIENCY - % 

•• FANS 
NUMB ER 
TYPE 
CONSTRUCTION MATERIALS 
CAPACITY - cu.111s 

•• MIST ELllllNATOR 
NUMB ER 
TYPE 
CONSlRUCTlON MA TERlAL 
CONFIGURATION 
NUMBER OF STAGES 
NUMB ER OF PASSES 
FRE EBOARO OlSTA NCE - M 
WASH SYSTEM 

•* PUMPS 
SERVICE 

ABSORBER RECIRCULATION 

•• TANKS 
SERVICE 

Lll!ESTONE SLURRY 
WASTE SLURRY 
RECYCLE 
THICKENER OVERFLOW 

** REHEAlER 
NUMB ER 
TYPE 

•• 

•• 

HEATING MEDIUM 
TEllPERATURE BOOST - C 
ENE116Y REQUIREll 

THICKENER 
NUltB EA 
CONSTRUCTION llA TEA 1 Al 
DIAMETER - M 
OUTLET SOLIDS - % 

WATER LOOP 
TYPE 
FRESH MAKEUP WA TEA ADDITION -

•• REAGENT PREPARATION EQUJPllENT 
NUMBER Of BALL lllLlS 
BALL llILL CAPACITY- M T/H 

•• TREAU1fNT 
TYPE 
CONTRACTOR 

•• DISPOSAL 
NATURE 
TYPE 
lOCA HON 
TRANSPORTATION 

LITERS/$ 

NITRYL FOAM 
25.0 

176.96 
47.8 
6.7 
1. 7 
4.4 

.1 
3400 

385 
85.0 

2 
SCRUBBER FD 
CARBON STEEL 

224.15 

8 
CHEVRON 
PLASTIC 
HORilONTAl 

? 

BALLS 

( 375000 ACFM) 
( 118 f) 

( 50.0 6AL/1000ACF) 
< 7.0 IN-HZO> 
< 14.5 FT JS) 
( .025 GR/SCF> 

( 475000 ACFM> 

.37 ( 1.2 FT) 
1ST STAGE, VERTICALLY UPWAAll AND DOWNWARD; 2NO S 

NUllBER 

1Z 

NUMBER 

**** 
**** 
**** 
**** 

4 
HOT AIR INJECTION 
STEAM 0 365 F AT 187 PS16 

16.7 < 30 F) 
249 MM BTU/HR. 

1 
RUBBER LINED CARBON STEEL 

50.3 <165 FT> 
35.D 

CLOSED 
55 .6 

1 
38., 

POZ-0-TEC 
lUCS 

FINAL 
POND 
ON-SITE 
TRUCK 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

JNDIANAPOLIS POWER~ LIGHT: PETERSBURG 3 (CONT.) 

-----------------------------------------·PERFORMANCE DATA------------------------------------------
PERlOO MCDULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

12177 SYSTEM 744 

•• PROBLEMS/SOLUTIONS/COMMENTS 

OPERATION OF All FOUR MODULES COMMENCED DURING DECEMBER. 

REPAIRS TC THE RECYCLE TANk AGITATOR •ERE REQUIRED. 

1178 SYSTEM 744 

•• PRObLEMS/SOLUTIONS/COMMENTS 

2178 SYSTEM 

PROBLEMS ~ERE ENCOUNTERED WITH THE fLYASH HANDLING SYSTEM FORCING FGD 
SHUTDOWN. THE UNIT WAS RESTATED IN THE MIDDLE Of APRIL. 

672 

** PRObLEMS/SOLUTIONS/COMMENTS 

PIPE FREEZE-UP DAMAGE WAS 11NCOUNTERED ANO REPAIRED• 

3/78 SYSTEM 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

INSULATIO~ WAS INSTALLED DURING THE SYSTEM OUTAGE• 

A BROKEN fINION GEAR WAS REPAIRED DURING THE SYSTEM OUTAGE. 

INSTRUMENTATION MAINTENANCE PERFORMED DURING THE SYSTEM OUTAGE. 

4/78 SYSTEM 720 

** PROBLEMS/SOLUTIONS/COMMENTS 

ALL CONTRCL VALVES WERE RETURNED TO THE FACTORY FOR MODIFICATIONS. 

5/78 SYSTEM 744 

THE MAIN POWER TRANSFORMER FAULTED CAUSING THE SYSTEM TO SHUTDOWN• 

6/78 SYSTEM 720 

7178 SYSTEM 744 

8/78 SYSTEM 744 

** PRO&LEMS/SOLUTIONS/COMMENTS 

9/78 
SYSTEM 

10/78 SYSTEM 

PROBLEMS HAVE BEEN EXPEAIEM ED WITH CONTROLS• 
CRACKING PROBLEMS HAVE BEEN EXPERIENCED WITH FIBERGLASS PIPING. THE PROB
LEM WAS SGLVED BY REPLACING SECTIONS WITH RUBBER LINED STEEL PIPIN6o NEW 
FRP PIPIN61 AND PROVIDING ADDITIONAL PIPE SUPPORTS. 

720 

744 

•• PROBLEMSISOLUlIONSICOMMENTS 

1 t/78 SYSTEM 

BYPASS DAMPER PROBLEMS WERE EXPERIENCED. 

AN S02 COMPLIANCE TEST WAS INVALID DUE TO BYPASS DAMPER PROBLEMS. 

720 
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EPA UTILITY Ff.O SURVEY: FOURTH QUARTER 1979 

INDIANAPOLIS POWER & LIGHT: PETERSBURG 3 <CONT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEAIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------· ----------- ----------- ----- ----- ------

** PRO&LEMS/SOLUTIONS/COMMENTS 

12178 SYSTEM 

FREEZE-UPS IN THE LIME DELIVERY SYSTEM WERE EXPERIENCED. 

AN INSTRUMENTATION POWER TRANSFORMER FAILURE CAUSED ABOUT 6 DAYS OUTAGE. 

744 

** PROuLEMS/SOLUTIONS/COMMENTS 

1179 SYSTEM 

Z/79 SYSTEM 

OPERATIONAL HOURS ARE NOT YET AVAILABLE. THE UTILITY REPORTED THAT THE 
SYSTEM HAS NOT YET BEEN ACCEPTED. 

744 

672 

** PRO&LEMS/SOLUTIONS/COMMENTS 

3179 A 
B 
c 
0 
SYSTEM 

THE UTILIZATION FIGURES GIVEN BELOW ARE FOR THE PERIOD SEPTEMBER-DECEMBER 
1978. 

31.2 
30.C 
48.0 
48.C 
39.0 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

4/79 SYSTEM 

THE FGD SYSTEM WAS DOWN FROM JANUARY 1 TO MARCH 15 DUE TO SEVERE WINTER 
WE A THE A• 

722 

** PROBLEMS/SOLUTIONS/COMMENTS 

5/79 SYSTEM 

b/79 SY STE.M 

DUE TO THE FORMER STACK LINING PEELING AWAY, THE STEEL 
SHELL WAS SAND BLASTED ANO RIGIFLAKE 4050 APPLIED 8Y TROWEL. 

All MIST ELIMINATORS WERE CLEANED DUE TO SEVERE SCALING PROBLEMS. 

EXTENSIVE ~EPAIRS WERE MADE TO THE INLET DAMPERS, THE OUTLET DUCTS WERE 
LINED WITH RESISTIFLAKE 1150, AND MAJOR REPAIRS WERE MADE TO BONNETS 
BECAUSE OF ACID CORROSION. 

THE SYSTEM HAS BEEN DOWN SINCE MID-MARCH FOR INSPECTION ANO MAINTENA~CE. 

744 

720 

u PROtlLEMS/SOLUTIONS/COMMENTS 

7179 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

THE UTILITY REPORTED THAT THE SYSTEM RAN ABOUT THREE DAYS TOTAL DURING THIS 
PERIOD• 

PROCESS CONTROL HAS BEEN A VERY MAJOR PROBLEM AREA. 

MIST ELIMINATOR PLUGGING CONTRIBUTED TO THE OUTAGE EXPERIENCED DURING THIS 
PERIOD• 

744 

744 

720 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

JNOIANAPOLIS POWER & LIGHT: PETERSBLRG 3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAl OD "ODULE A~AILABILITY OPERABILITY RELIABILITY UTILlZATION % REl'IOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

•* PRObLEMS/SOLUTIONS/COl'IMENTS 

NO INFORl'IATION WAS AVAILABLE FROM THE UTILITY FOR THE THIRD QUARTER 1979. 

10/79 SYSTEM 744 

11/79 SYSTEM no 
12179 SYSTEl'I 744 

* * P ROULE. MS /SOLUTIONS /CO l'llHN TS 

OUAIN6 THE FOURTH QUARTER TIE UTILITY REPORTED THAT THERE WERE NO Nh 
l'I A JOA PROB LEM S • 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
PLANT NAME 
UNIT NUMBER 
CI TY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LHHTATJON - hGIJ 
S02 EMISSION Lll''IITA TION - lllGIJ 
NET PLANT GElllERATING CAPACilY - MW 
GROSS UNIT GENERA Tl NG CAPACITY - 1'111 
NET UNIT GENERATING CAPACITY WIFGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM !>OILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACIC HEIGHT - I"! 
STAO TOP DIAl"IETER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - X 
RANGE ASH CONTENT - X 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - X 
AVE RAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - ); 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - % 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVE RAGE ASH CONTENT - X 
RANGE ASH CONTENT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - I 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - % 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PROD UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 

KANSAS CITY POWER & LIGHT 
HAWTHORN 
3 
KANSAS CITY 
MISSOU'llI 
D 

64. .150 LBIMMBTU) 
****** (****** LBIMMBTU> 

836.0 
90.0 
as.o 
81.0 
90.0 

COMBUSTION 
PULVER I ZED 
CYCLIC 

0153 
235.95 
148.9 
61. 

5.5 

COAL 
BlTUl''1NOUS 

22795. 

11.00 
****** 
**** **** 
**** ** 

.60 
•••••• 
******** 
****** 

COAL 
BITUMINOUS 

26516. 

14.00 
****** 
••••. '*** 
****** 

3.00 

****** 
******** ..... ,. 
****** 
**** ** 

14.00 
•••••• 
******** 
****** 

.60 
****** 
******** 
****** 

ENGINEERING 
COAL 

( 500000 ACFM) 
( 300 f) 

' 200 fl) 
( 18.0 FT> 

9800 BTU/LB) 
•••••• 

( 11400 BTU/LB) 
****** 

9800 BTUILB> 
****** 

THROWAWAY PRODUCT 
WET SCAUBB ING 
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EPA UTILITY FGD SURVEY: FOURTH QUAATE~ 1979 

•ANSAS CilY POWER & LIGHT: HAWTHORN 3 (CONT.> 

PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEl'I SUPPLIER 
A-E FIRl'I 
DEVELOPl'IENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESll>N RElrnVAL EFFICIENCY - X 
S02 DESI6N REMOVAL EFFICIENCY - X 
INITIAL START-UP 

•• AllSORllER 
NU"BER 
TYPE 
INlTIH START UP 
SUPPLIER 
NUMB ER 0 F STAGES 
DIMENSIONS - Fl 
SHELL MA lERIAL 
SHELL LINER l'IATERIAL 
INTERNAL MATERIAL 
NU"BEA Of NOZZLES 
GAS FLOW - CU.MIS 
L/G RATIO - Lit U.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - M/SEt 

•• FANS 
NUMB EA 
TYPE 
SERVICE - WET/DRY 

•• MIST ELIMINATOR 
NUMBER 
TYPE 
CONS1RUCTION "ATEAIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMBER OF PASSES 
FREEBOARD DISTANCE - M 
DEPTH - " 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 
PRESSURE DROP - KPA 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RANGE 

•• TANKS 
SERVICE 

S02 SCAUbBER TOWER HOLDUP 

•• REHEATER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOOST - C 

•• THICKENER 
NUMBER 
DIAMETER - flll 

•• WATER LOOP 
TYPE 

•• REAGENT PREPARATION EQUIPMENT 
NUMBER Of SLAKERS 
SLAICER CAPACITY - M T/H 

•• TREATMENT 
TYPE 

•• DISPOSAL 
NATURE 
TYPE 

LI"E 
NONE 
COM9USTION ENGINEERING 
BLACK & VEATCH 
FULL SCALE 
RETROFIT 

99.00 
7• 1.00 

11 /72 

z 
MOBILE PACKED TOWER 
11/72 
COflll9USTION ENGINEERING 

1 
18 x Z6 x 56 
316L SS UP TO BED WITH 
CEILCOTE FLAKEGLASS 
316L SS 

BALANC Et CARBON STEEL 

2 

63 
76.45 

3.5 
2.7 
3.0 

SCRUBBER ID 
DRY 

' CHEVRON 
fRP 
HORIZONTAL 

t 
2 
3.05 
•1.83 
7.6 

45 DEG. 

( 162000 ACFM) 
( 26.0 6ALl1000ACF) 
<11.0 IN-H20> 
( 10.0 Fl/S) 

< 10.0 FT> 
< 6.0 FT> 
< 3.00 JN) 

EIGHT WASH LANCES; CLARIFIED 
3.0 < 10.0 FTIS> 

.3 ( 1.2 IN-H20) 

NUMBER 

•••• 

IN-LINE 
HOT WATER 325F, 150 PSIG 

27.8 ( so F) 

35 .1 

CLOSED 

, 
51. 7 

<115 FT> 

< 57.0 TPH> 

FLYASH STABILIZATION 

FINAL 
POND 
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EPA UTILl lY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CllY POWE.R & LIGHT: HAWTHORN 3 (CONT.> 

LOCATION 
AREA • ACRE.S 
CAPACITY - cu.M 

ON-SITE 
16 ~ .o 

3130880 2560.0 ACRE-FT) 

------------------------------------------PERFORMANCE DATA·-----------------------------------------
PEAl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER FGD CAP. 

S02 PARTo HOURS HOURS HOURS FACTOR 

7175 3A 
38 
SYSTEM 

.o 
4 2 .o 
21.a 

.o 
33.2 
16.6 

------
744 584 123 

•• PRObLEMS/SOLUTIONS/COMMENTS 

8/75 3A 
38 
SYSTEM 

A-MODULE ENCOUNTERED A LEAK IN THE CITY WATER LINE. 

THE DUCT TO THE IoDo FAN BECAME PLUGGED. 

AN OUTLET DAMPER JN MODULE A MALFUNCTIONED. 

MARBLES WERE LOST FROM THE BED IN MODULE Bo 

A SPRAY HlAOER WAS BROKEN IN MODULE B. 

.o . ,., 

.o 744 0 0 

** PRObLEMS/SOLUTIONS/COMMENTS 

9175 3A 
38 
SYSTEM 

THE I .D. FAN FOR HALF THE BOILER WAS LOST. 

THE PROBLEMS ENCOUNTERED IN JULY CONTINUED INTO AUGUST. 

69.0 
2 3 .o 
46 .IJ 

34.~ 
11 • 3 
22.8 720 358 164 

** PROBLEMS/SOLUTIONS/COMMENTS 

10175 3A 
3B 
SYSTEM 

AN OUTAGE DUE TO CLEANING AND MECHANICAL REPAIRS OCCURRED. POTS, COVERS, 
AND MARBLES IN THE MARBLE BED OF MODULE 38 WERE REPLACED. 

6 5 .o 
!l 1. '.' 
73.0 744 180 1 31 

** PRObLEMS/SOLUTIONS/COMMENTS 

11175 3A 
3B 
SYSTEM 

MODULE 3A OUTAGE WAS DUE LIRGELY TO RE.PLACEMENT OF A RECYCLE PUMP MOTOR. 

A SCHEDULED BOILER OVERHAUL REDUCED BOILER OPERATION HOURS. 

,.. ... 
.o 
.a 720 0 c 

•• PROBLEMS/SOLUTIONS/COMMENTS 

12175 3A 
38 
SY STll''I 

1176 3A 
38 
SYSTEM 

2176 3A 

BOILERS A~D SCRUBBERS WERE SHUT DOWN fOR A SCHEDULED TURBINE OVERHA~L. THE 
SYSTEM IS SCHEDULED TO GO BACK ON-LINE IN JANUARY 1976. THE SYSTEM WAS 
ALL MONTH BECAUSE OF FROZEN EQUIPMENT, LINES AND A MANPOWER SHORTAGE 
DUE TO A bOILE.R ANO TURBINE OVERHAUL ON ANOTHER UNIT AT THIS STATIOh. 

• IJ 
.o 
.o 744 0 0 

.o 

.o 

.o 744 0 0 

29 .4 21.3 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

KANSAS CilY POWER & LIGHT: HAWTHORN 3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

3B 
SYSTEM 

, .Q 

, 5 .2 
1.C 

, 1 .1 

S02 PART. HOURS HOURS HOURS FACTOR 

696 503 77 

* * PRObLE MS /S OLUTJON SICO MM ENT S 

3176 3A 
3B 
SYSTEM 

SCRUBBER OUTAGES RESULTED FROM PLUGGING IN THE SCRUBBER BED, CAUSED BY 
CONVERSION FROM AN UNDER-BED TO OVER-BED SPRAY SYSTEM. 

.a 
• c. . ".' 744 0 0 

• * PROblt.MS/S OLUTION SICOMMENTS 

4/76 3A 
30 
SYSTEM 

5176 3A 
31! 
SY STE.M 

RECONVERSION OF MODULE 39•s SPRAY SYSTEM TO AN UNDER-BED CONFIGURATION HAS 
BEEN COMPLETED. 

THE EYPASS SYSTEM HAS BEEN MODIFIED AND CHANGED TO A SLIDE-GATE DAMPER 
ARR AN GEMEr-.T • 

.c ,.. 
°'' I"\ 720 c . -· 
. :'.) 
.c 
.c 744 0 c 

** PROBLEMS/SOLUTIONS/COMMENTS 

6/ 7 6 3 A 
3B 
SY ST EM 

THE SYSTEM WAS SHUT DOWN DURING THE MONTH DUE TO THE CONTINUATION Of MAN
POWER SHORTAGE PROBLEMS. THE UTILITY DID PERFORM SOME CLEANING AND REPAIRS 
DURING THE MONTH. 

27.6 
30.4 
29.0 720 505 2 09 

** PROBLEMS/SOLUTIONS/COMMENTS 

7176 SYSTEM 

THE UTILITY IS IN THE PROCESS OF MODIFYING THE DEMISTER WASH SYSTEM ON 
BOTH UNITS 3 AND 4. THE WATER LANCES ARE BEING CHANGED FROM FRP TO CARBON 
STEEL TO ATTEMPT TO PREVENT THE LOSS OF THE NOZZLES AND THE SUBSEQUENT 
SHATTERING OF THE LANCES. 

744 

•• PROHLEMS/SOLUllONS/COMMENTS 

8/76 SYSTEM 

9/76 SYSTEM 

THE UTILITY IS PRESENTLY CONVERTING THIS SYSTEM FROM LIMESTONE INJECTION 
AND TAIL lND SCRUBBING TO A LIME SLURRY BASED SCRUBBING SYSTEM. 

744 

720 

•• PROBLEMS/SOLUTIONS/COMMENTS 

10176 SYSTEM 

11176 3A 
38 
SYSTEM 

THE SYSTEM WAS VJATUALLY OUT OF SERVICE THE ENTJAE REPORT PERJOD. MANPOWER 
COMMITMENTS WERE SERIOUSLY HAMPERED BY A MAJOR EXPLOSION WHICH OCCURRED IN 
THE COAL MILL PULVERIZING AREA OF HAWTHORN NO. 5. 

744 

720 0 0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS Cll'f POWER & LIGHT: HAWTHORI< 3 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PER I OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILllATlON % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
** PROBLEMS/SOLUTIONS/COMMENTS 

12176 3A 
3E! 
SYSHM 

1177 3A 
3B 
SYS HM 

THE UNIT ~ID NOT OPERATE BECAUSE Of THE ONGOING MAJOR MODIFICATIONS BEING 
IMPLEMENTED ON THE SCRUBBING SYSTEM. THE SYSTEM SHOULD BE READY FOR OPERA
TION FEB 1. THE UNIT MUST UNDERGO A SERIES Of TESTS TO INSURE CO~PLIANCE 
wlTH CITY A~D FEDERAL REGULATIONS. 

744 c 

744 0 c 

•• PkOuLEMS/SOLUTIONS/COM~ENTS 

2177 3A 
38 
SYSTEM 

3177 3A 
3£> 
SYSTEM 

4177 3A 
3E! 
SYSTEM 

UNIT NO. ! WAS DOWN FOR THE ENTIRE MONTH OF JANUARY FOR THE COMPLETION OF 
MCDIFICATlONS AND REPAIRS ON THE SCRUBBERS AND BOILER. THE UNIT BECAME 
A~AILABLE FOR SERVICE AND TESTING ON FEB 7. THE UNIT 1 S MEASURED PARTICU
LATE EMISSIONS AT THE SCRUBBER OUTLET WAS 0.12 LB/MM BTU (WELL BELO~ THE 
REQUIRED C.17 LB/MM BTU) BURNING APPROXIMATELY 2.0 % SULFUR COAL. THE 
CONVERSION FROM LIMESTONE TO LIME HAS GONE SMOOTHLY• SOME INITIAL PROBLEMS 
WITH PROCESS CHEMISTRY CONTROL HAVE BEEN CORRECTED• OTHER MINOR PROBLEMS 
INCLUDED PUMP MALFUNCTIONS AND LOSS Of SLAKING WATER PRESSURE. SYSTE~ 
OPERATIONS ARE CONTINUING AT 0% SOLIDS AND 100% BLOWDOWN WITH A FRESH 
WAlER MAKl-UP or APPROXl"ATELY 7.0 GPMl"W· 

78.3 44 ·6 
88.0 50.1 
8 3 .1 47.3 672 383 318 

99.0 63.9 
8 5. '.) 55.3 
9 2 .a 59.6 744 482 '43 

5 7 .'.) 56.7 
5 7 .o 56.7 
5? .:i 56.7 7ZG 720 408 

.. PA Ob LE MS IS OLUTlON S /CO MM EN TS 

5177 3A 
38 
SYSTEM 

6177 3A 
311 
SYSTEM 

ThE SYSTEM lS NOW OPERATING AT APOUT 15-25% BLOWDOWNo THE PH CONTRCL 
SYSTEM OPERATIONS HAVE BEEN EXCELLENT.DURING "AY THE BOILER BURNED GAS FOR 
216 HOURS (NOT INCLUDED IN OPERABILITY FIGURES). S02 REMOVAL EFFICIENCY IS 
ESTI~ATED AT 50-60% FOR BOTH MODULESo ALTHOUGH ACTUAL TESTS HAVE NOT 
BlEN AUN JOR ABOUT A YEAR ~ND A HALfo BOTH "ODULES ARE CURRENTLY OPERATING 
SI MUl. TANEOUS LY• 

41.·J 40.6 
41.) 40.6 
41.0 40.6 744 736 302 

1 :.o 10.0 
1·J.o \O.C 
1: .o 10.0 720 720 72 

** PROBLE"S/SOLUTIONS/COMMENTS 

1177 SYSTEJll 

8177 3A 

THE UNIT FIRED NATURAL GAS THROUGHOUT THE MONTH WITH THE EXCEPTION OF A 
72-HOUR P~RIOD DURING WHICH COAL WAS FIRED AND THE SCRUBBERS WERE OPERATED 
FOR SCAUBbEA PERSONNEL PURPOSES ONLY. 

THE UNIT FIRED NATURAL GAS FOR THE ENTIRE PERIOD, MAKING SCRUBBER 
OPERATION UNNECESSARY. 

.c .o 744 744 

.o 
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EPA UTILITY fGD SURVEY: fOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: HAWTHORN 3 (CONT.) 

-----------------------------------~------PERfORl'IANCE DATA------------------------------------------
PERl OD MODULE AWAILABILlTY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER fGD CAP. 

9177 

10177 

38 
SYSTEM 

3A 
38 
SYSTEM 

3A 
3e 
SYSTEM 

.o 

.0 

.o 

.o 

.o 

.o . ') 

.o 

S02 PART. HOURS HOURS HOURS FACTOR 

744 0 

720 c 

744 0 0 

** PROULEMSISOLUTIONSICOMMENTS 

11177 SYSTEM 

12177 SYSTEM 

5 7. 0 

73.0 

THE UNIT WAS SHUT DOWN 8ECAUSE Of A LACK Of NATURAL GAS UNTIL NOVEMBER 3, 
WHEN IT BEGAN FIRING COALo lNOTE:THE BOILER AND FGD SYSTEM MUST RUN SIMUL
TANEOUSLY BECAUSE NO BYPASS IS ALLOWED EXCEPT DURING EMERGENCIES. WHENEVER 
THE BOILER IS DOWN, THE SCRUBBER IS EFFECTIVELY UNAVAILABLE BECAUSE THE 
DOWN TIME IS UTILIZED FOR SCRUBBER MAINTENANCE AND REPAIR, MAKING A-AILA
BILITY AND UTILIZATION FACTORS IDENTICAL FOR THIS SYSTEM. 

DURI~G BOILER DOWN TIME, THE REACTION TANKS AND SPRAY HEADERS WERE 
REPLACED bY STAINLESS STEEL COMPONENTS; THE INTERCONNECTING PIPING IS 
RUBBER LlhEDo 

1 oo.o 57.') 7ZG 411 411 

1 00 .o 10.0 744 541 541 

** PROBLEMS/SOLUTIONS/COMMENTS 

1178 SYSTEM 4 6.5 

2178 SYSTEM 2 5 .o 

THE FGD MODULES WERE CLEANED DURING BOILER OUTAGES (THERE WERE NO fGD
RELATED OUTAGES>. 

SOME LEAKS IN THE FGD PIPING WERE REPAIRED• 

1 00 .o 
1 a c .o 

46.5 

24.9 

744 

672 

346 

167 

346 

167 

** PR~LEMS/SOLUTIONSICOMMENTS 

3178 SYSTEM 

4178 SYSTEM 

5 6.0 

76 .• 0 

DURING fEbRUARY THE UNIT WAS DOWN FOUR TIRES WITH ECONOMIZER AND WATER 
WALL LEAKS (504 HOURS TOTAL)o WATER WALL LEAK REPAIR AS WELL AS ACID 
CLEANI~G Cf THE BOILER CAUSED ADDITIONAL OUTAGE TIME DURING THE LAST WEEK 
Of MARCH. 

A TWO WEE~ OUTAGE WAS SCHEDULED DURING MARCH FOR SEASONAL MAINTENANCE, 

1 00 .o 54.6 744 406 406 

30.5 40.0 720 548 220 

** PAOblEMSISOLUTIONSICOMMENTS 

5178 2 9 .s 
S4.0 
4 1.8 

SYSTEM 4 1.8 

6178 SYSTEM 

7178 SYSTEM 

8178 SYSTEM 

AN AIR PREHEATEA flRE DISCOVERED ON MAY 12 CAUSED DAMAGES THAT FORCED 
MODULE A TO BE DOWN THE REST OF THE MONTH. 

NC lNfORMATION WAS AVAILABLE fOR THE JUNE-JULY REPORT PERIOD DUE TO A 
PLANT STA IKE. 

1 00 .o 54.2 
1 00 .o 54.2 744 403 403 

720 

744 

744 
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EPA UTILITY FC.D SURVEY: FOURTH QUAnH 1979 

KANSAS CITY POWER & LIGHT: HAWTHORN ! ((ONT.) 

---- ----- ----------- ------- ---- ---- -------PER F ORMANC:E DATA---------------------------------------- --
PER I OD MODULE AVAILABILITY OPERABILITY AELIABILITT UTILIZATION % REMOVAL PEA BOILER FGO CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
** P~OblEMS/S OLUTION S/COMMENlS 

9/78 SYSTEM 

10178 SYSTEM 

THE SCRUB~ING STSTEM IS OPERATING EVEN THOUGH THE UTILITY IS STILL IN THE 
MIDST OF A STRIKE. FGD PERFORMANCE FIGURES ARE NOT AVAILABLE SINCE THE 
UTILITY IS NOT RECORDING FED SYSTEM OPERATING HOURS DURING THE STRIKE. 

72C 

744 

** PRObLEMS/S OLUTIONS/COl'IMENTS 

11/78 SYSTEM 

12178 SYSTEM 

1179 SYSTEM 

2179 SYSTEM 

3179 SY STEM 

ALTHOUGH THl STRIKE IS OVER NO OPERATIONAL DATA IS AVAILABLE. THE FGO 
SYSTEM IS IN OPERATION. 

720 

744 

HOURS OF OPERATION ARE STILL NOT AVAILABLE. THE fGO SYSTEM IS IN OPERATIO 
BUT AT PRESENT PERSONNEL ARE BEING REASSIGNED PREVENTING ACCURATE DATA 
RECORD I NG• 

744 

672 

744 

•• PRObLU'IS /SOLUTION S/COl'IMENTS 

OPERATING INFORMATION IS STILL NOT AVAILABLE FOR UNIT 3. 

4/79 SYSTEM 1 8. D 1 cc .o 18.1 720 130 130 

** PRObLEMS/SOLUTIONSICOMMENTS 

THE BOILER WAS DOWN IN APRIL FOR 543 HOURS FOR TURBINE O~ERHAUL. 

5179 SYSTEM 5 5 .o 1 c ~ .o 55.0 744 409 409 29.o 

•• PRObLEMS/SOLUTIONS/COl'IMENTS 

1 N MAY THE OUTAGE TIME WAS DUE TO SOILER TUBE LEAKS. 

6/79 SYSTEM 9 6.0 720 696 

7179 SYSTEM 1 co.o 744 744 

8179 SYSTEM 7 5 .o 744 558 

9/79 SYSTEM 8 4.0 720 605 

•• PAObLEMS/SOLUTIO~S/COMMENTS 

10179 SYSTEM 

11179 SYSTEM 

12179 SYSTEM 

THE UTILITY BURNED P~l"ARILY GAS DURING JUNE, JULY AND AUGUST. THE UNIT 
RETURNED TO FIRING ALL COAL IN SEPTE"BER. THE SCRUBBER WAS LARGELY 
AVAILABLE ~UT WAS NOT NEEDED FOR MOST OF THE PERIOD. THE UTILITY REPORTED 
ONLY REGULAR MAINTENANCE TOOK PLACE WITH NO PROBLEMS ENCOUNTERED. 

744 

720 

744 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: HAWTHORN 3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAlLABILlTY OPERABILITY RELIABILITY UTILlZATlON X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

** PROBLEMS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS AVAILABLE FOR THE FOURTH QUARTER 1979. 
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EPA UTILITY Fl>D SURVEY: FOunH QUARlER 1979 

SECTlOlll 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

---------------------------------------------------J-----------------------------------------------
COJllPANY hAJllE 
PLANT NAME 
UNIT NU"'llER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EJllISSIQN LHHTATION - t;GIJ 
SOZ fJlllSSJON LJJllJTATION - NG/J 
NET PLANT GENERATING CAPACITY • MW 
GROSS UNIT GENfRATI NG CAPACITY • Mw 
NET UNIT GENERATING CAPAC I TY W IFGO - MW 
NET UNlT GfNERATING CAPACITY WO/FGD - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM l:IOILEA FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - II! 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - Z 
RANGE ASH CONTENT - X 
AVERAGE MOISTURE CONTENT - Z 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT • % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - Z 
RANGE CHLORIDE CONTENT - l 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CON lENT - BTU/LS 
AVERAGE ASH CON TENT - Z 
RANGE ASH CONTENT - X 
AVERAGE l'IOISTUAE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTE NT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPM~NT LEVEL 
NEW/RETROFIT 
PA RT IC UU TE DESIGN RE "OVAL EFFICIENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - l 
INITIAL START-UP 

** ABSORBER 
NUMBER 
TYPE 
llUTJAL STAllT UP 

KANSAS CITY POWER & LIGHT 
HAWTHORN 
4 
KANSAS CITY 
MISSOURI 
D 

64. 

****** 
836.0 

9 1.0 
as.a 
8 i.C 
90.0 

COMBUSTION 
PULVERIZED 
CYCLIC 
0/55 

235.95 
148.9 

61. 
s. 5 

COAL 
B !TUM I NOUS 

22795. 

11.00 
****** 
******** 
**** ** 

.60 
****** 
******** 
****** 

COAL 
BITUMINOUS 

26516. 

14.00 
****** 
******** 
****** :.oo 
****** 
******** 
****** 

.150 LB/MMBTU) 
(****** LB/MJllBTU> 

ENGi NEER ING 
COAL 

( 500000 HFM) 
( 3 00 f) 

( 200 FT> 
< 18.0 FT> 

9800 BTU/LB) 

****** 

( 11400 BTU/LB) 

****** 

MOBILE PACKED TOWER 

THROWAWAY PRODUCT 
WET !CRUBBING 
L ll'IE 
NONE 
COMBUSTION ENGINEERING 
BLACK & VEATCH 
FULL SCALE 
AETAOFI T 

99.00 
10.00 

8172 

2 
KOBILE PACKED TOWER 
8172 
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KANSAS CI TY POWER & LIGHT: HAWTHORN 4 (CONT•) 

SUPPL! ER 
DlMEl'tS IONS - FT 
SHELL MATERIAL 
SHELL lll'tER MATERIAL 
INTERNAL f'IATERl AL 
NUMBER Of NOZZLES 
GAS FLOW - CU.MIS 
GAS TEMPERATURE - C 
L/G RATIO - LIC U.l'I 
PRESSUHE DROP - ~PA 

SUPERFlCAL GAS VELOCITY - l'llSE( 

•• FANS 
NUMB EA 
TYPE 
SERVICE - 11ETID RY 

•• MIST ELIMINATOR 
NUl'IBER 
TYPE 
CONSTRUCTil)N MATERIAL 
CONF lGURATlON 
NUMllEROF STAGES 
NUl'll'ER OF PASSES 
FREEflOARll DISTANCE - M 
DEPTH - M 
VANE SPACING - CM 
VAN~ ANGLES 
i.ASH SYS TUI 
SUPERFICIAL GAS VELOCITY - MIS 
PAESSU"E DROP - ~PA 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL MANGE 

** TANKS 
SERVICE 

502 SCRU0 BER TOWER HOLDUP 

• • REHEAT ER 
TY Pf 
HEATING MEDIUM 
TEMPERATURE BOOST - C 

•• THICKENER 
NUMBER 
DlA~ETER - M 

** WATER LOOP 
TYPE 

•• REAGEhT PHEPAAATION EQUIPMENT 
NUKPER OF SLAKE.AS 
SLAKER CAPACITY - M TIH 

•• TREATMENT 
TYPE 

•• DISPOSAL 
NATURE 
TYPE 
LOCA lION 
AREA - ACRE.S 
CAPACITY - cu.M 

EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

COMBUSTION ENGINEERING 
18 x 26 • 56 
316L SS UP TO BED WITH 
CEILCOTE fLAKEGLASS 
316L SS 

BALANCE, CARBON STEEL 

2 

63 
76.45 

148.9 
3.5 
2.1 
3.0 

SCRUBBER ID 
DRY 

2 
CHEVRON 
FRP 
HORIZONTAL 

t 
2 
3.05 
1.83 
7.6 

45 DEG. 
EIGHT WASH 

3.0 
.3 

PH 
4.5-6.5 

NUMBER 

**** 

I 1>1-LI NE 

( 162000 ACFM> 
< 3 DO F > 
( 26.0 GAL/1000ACF) 
<11.0 JN-H20) 
< 10.0 JTIS) 

<10.0 FT> 
( 6.0 FT> 
( 3.00 JN) 

LANCES; CLARIFIED ANO MAKE-UP WATER ( 
< 1c.o n is> 
( 1.2 lN-1120) 

HOT WATER 325F 0 15G PSIG 
27.8 ( 50 f) 

1 
35.1 

CLOSED 

51. 7 ( 57.0 TPH) 

FLYASH STA01LlZATlON 

f INAL 
POND 
ON-SITE 

161 .o 
3130880 ( 256000 ACRE-FT> 

------------------------------------------PERFOA"ANC I DATA-------------------------~---------------
PEAl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATlON 1 REMOVAL PEA BOILER FGD CAP• 

7175 4A 
48 
SYSTEM 

502 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

a.o 
25.0 
16.3 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CllY POWER & LIGHT: HAWTHORN 4 (CONT.) 

·-----------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------
** PROuLEMS/SOLUTIONS/COMMENTS 

817 5 4 A 
40 

SYSTEM 

BOlH MODULES ENCOUNTERED MARBLE EEO PLUGGING AND STRAINER PROBLEMS. 

22 .6 
2~. 5 
25.5 
25.5 74 4 190 

*• PkOl:ILtMSISOLUTIONSICOMMENTS 

9/75 4A 
4B 
SYSTEM 

A NEW PROCESS CHEMISTRY IS BEING TRIED- ATTEMPTING TO RUN AT 100% BLOWDOW~ 
AND NEAR LERO PERCENT SOLIDS WITH Pk bEING MAINTAINED AT 5 WITHOUT LIME 
STONE INJHTION. EMPHASIS IS bEIN& PLACED ON PARTICULATE CONTROL. 

LCST HALF OF BOILER TO I.o. FAN OUTAGE CAUSING BOlH FGD MODULES TO BE SHUT 
DOWN TO PkE~ENT LOSS OF THE ENTIRE UNIT. 

~2.~ 
5 3 .C' 
52.7 720 395 208 

** P~OclEMSIS OLUTIONSICOMMENlS 

10175 4A 
4B 
SYSTEM 

SCRUllBER t100ULES lolERE RETURNED TO SERVICE ON SEPT. 21 AFTER REPLACEllENT ()f 

THE CRIGI~AL l.D. FAN ON MODULE 40 SIDE. 

ThE ~ARBLE BED WAS REMOVED FROM MODULE A AND REPLACED WITH A STAINLESS 
STEEL PERFORATED 1:1ED. THE MARBLES WERE REMOVED BECAUSE OF CONTINUING 
OPERATIONAL DIFFICULTIES. NEW DESIGN RESULTED JN INCREASED AVAILABILITY 
AhD CONTlhUEP HIGH PARTICULATE EFFICIENCY (97%). 

6: .::i 
91.0 
7 5 .2 

51. 7 
88.2 
72 .9 744 721 542 

** PROBLEMS/SOLUTIONS/COMMENTS 

11175 4A 
4B 
SYSTEM 

THE EXPERIMENT WITH A PROCESS CHEMISTRY OF 100% SLOWDOWN AND 0% 
SOLIDS IS STILL IN PROGRES1S. S02 RU'°VAL EFFICIENCY IS IN THE 50 TO 60% 
RANGE. KCF&L IS CONCENTRATING ON PARTICULATE CONTROL. 

THERE WAS A MINOR BOILER RESTRICTION ON THE A•SIDE BETWEEN THE ECONOMIZER 
AND THE INLET DRAFT DUCT. 

.o 
99.D 
49 .s 

.o 
99.0 
49.5 720 720 356 

** PRO&LEMSISOLUTIONSICOMMENTS 

12175 4A 
48 
SYSTEM 

MODULE 4A WAS SHUT DOWN DURING THE REPORT PERIOD DUE TO LOSS Of DRAFT 
THROUGH THE DUCTWORK FROM ·'HE ECONOMIZER TO THE AIR PREHEATER t RESULTING 
lh FREQUENT PLUGGING OF THI REHEATER UNTIL THE SYSTEM WAS SHUT DOWN • 

• o 
16.0 

8.() 

.o 
13.8 
6.9 744 640 52 

*• PROBLEMS/SOLUTIONS/COMMENTS 

1/76 4A 
48 
SYSTEM 

THE BOILER OUTAGE OF 5 DAYS WAS DUE TO A SCHEDULED OVERHAUL • 

134 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS CI lY POWER & LIGHT: HAWTHORN 4 (CONT•) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERl 00 "OOULE AVAlLABlLITY OPERABILITY RELIABILITY UTILIZATION % AE"OVAL PEA BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PRObLEMS/SOLUTlONS/COMMENTS 

THE ~YSTEM ~AS DOWN ALL "0NTH DUE TO FROZEN EQUlP"ENT ANO LINES; "ANPOwEll 
WAS ASSIGNED TO A BOILER A•D TURBINE OVERHAUL ON ANOTHER UNIT • 

2176 4A 
48 

• '.l 
78 .'.l 
38 .9 

.o 
64. 7 
3Z.3 

3176 

4/76 

5176 

6176 

7176 

8176 

9176 

SYS TE .. 696 579 225 

** PRObLEMS/SOLUTIONS/COMMENTS 

4A 
48 
SYSTEM 

MODULE 4A WAS SHUT DOWN THE ENTIRE MONTH BECAUSE Of CONTINUING LOSS OF 
DRAFT THROUGH THE DUCTWORK FRO .. THE ECONOMIZER TO THE AIR PREHEATER. 

MODULE B lXPERIENCEO PLUGGING IN THE MARBLE BED. 

A RECYCLE PUMP MALFUNCTIONED ON THE B-SIDE. 

·" • C' 
3.0 3.2 
, • 7 1.6 744 7C6 12 

•• P ROtl LE MS /SOLUTIONS /CO l'IM ENT S 

THE UN I T#S BYPASS SEALS WERE REPLACED WlTH SLIDE-GAlE OA"'PERS. 

4A 42.) 32.1 
48 4 ·: .() 30.6 
SYSTEM 41 .J 31.3 720 550 226 

4A 39 .3 26.7 
48 4 3 .4 29.5 
SYSTEM 41.3 28. 1 744 506 209 

•• PROBLEMS/SOLUTIONS/COMMENTS 

4A 
40 
SYSTEM 

SYSTEM 

SY ST EM 

SY ST EM 

ONE OF THE REHEAT TUBE BUNDLES WAS RE"OVED TO FACILITATE CLEANING ANO 
MAINTENANCE DUE TO PLUGGING PROBLEMS. 

CURRENTLY, THE UTILITY lS IN THE PROCESS OF "ODIFYING THE SCRUBBING SYSTEM 
FROl'I A LIMESTONE INJECTION ANO TAIL-ENO SCRUBBING BASED SYSTEM TO A Ll"l 
SLURRY BASED SYSlE"• 

6 s .o 40.8 
s.J 3.2 

3 4 .s zz .c 720 460 158 

744 

744 

720 

•• PROB LE MS/SOLUTIONS I CO MMEN l S 

THE SYSTE~ ~AS OUT OF SERVICE VIRTUALLY THE ENTIRE REPORT PERIOD DUE TO A 
l'IAJOA EXPLOSION WHICH OCCURRED IN THE COAL MILL PULVERIZING AAEA Of UNIT 5 
5, WHICH ~ERIOUSLY HAMPERED OPERATIONS AND MANPOWER COM"IlMENTS. 

10176 SYSTEM 74 4 

11/76 4A 
40 
SYSTEM 

91 .J . ':' 
4 5 .s 
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EPA UTILilY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CJlY POWER & LIGHT: HAWTHORN 4 (CONT.> 

·----------------------------------------·PERFORMANC I DATA·-------------------------·-···--·--------
PEAlOO "OOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

12176 

1177 

2177 

3177 

4177 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- -------~--- ----- ----- ------
** PRO~LE"S/SOLUTIONS/CO"MENTS 

4A 
48 
SYSTEM 

4A 
48 
SYSTEM 

THE UTILITY IS IN THE PROCESS Of CONVERTING THE SYSTEM TO A WET LIME 
SCRUBBING SYSTEM, WHICH WILL COMMENCE OPERATIONS IN THE FIRST PART OF 
JANUARY. 

.o 
• IJ 
.o 744 0 c 

8 5 .o 65.5 
74.0 57.0 
79.7 61.3 744 572 456 

** PRObLEMS/SOLUTIONS/COMMENlS 

4A 
48 
SYSTEM 

4A 
48 
SYSTEM 

4A 
4P. 
SYSHM 

THE UNil bECAME AVAILABLE FOR SERVICE IN THE LIME SCRUBBlhG MOOE ON JAN. 
1, 1977. TESTING FOR COMPLIANCE WITH PARTICULATE CODES OCCURRED DURIN6 
THE MONTH. THE UNIT WAS FOUND TO MEET THE EMISSION REGULATION OF 0.17 LB/l 
MM BTU BU~NING 2.ox SULFUR COAL. SYSTEM OPERATIONS ARE STILL CONTihUING 

SOLIDS AND 1COX SLOWDOWN. THE FRESH WATER MAKE-UP REQUIREMENT IS 7o0GPM/MW. 
AT OX SOLI~S ANO 100% BLOWDOWN. THE FRESH WATER MAKE-UP REQUIREMENT 
IS 770 GPM/Mw. 

ac.o 69.6 
ss.o 43.5 
6 5 .o 56.5 672 591 380 

8 2 .o 59.1 
97.J 70.5 
89 .5 64.e 744 539 482 

4 3 .o 43.2 
4 3 .o 43.2 
4 3 .o 43.2 72C 720 311 

** PRObLEMS/SOLUTIONS/COMMENTS 

THE SYSlE~ IS NOW OPERATING WELL AT AbOUT 15-25% BLOWOOWN. THE PH CONTROL 
SYSTEM OPlRATlONS HAVE BEEN EXCELLENT. DURING MAY THE BOILER BURNED GAS FO 
4C8 HOURS (NOT INCLUDED IN THE OPERABILITY VALUES>. S02 REMOVAL EFFICIENCY 
JS ESTIMATED AT 50-60% FOR BOTH MODULES. ALTHOUGH ACTUAL TESTS HAVE NOT 
BEEN AUN FOR ONE-ANO•A•HAUF YEARS. CURRENTLY BOTH MODULES ARE BEING OPERA
TED SIMULTANEOUSLY. 

5177 4A 54.a 
54.C 
54.J 

24.2 
24.2 
24.2 

48 
SYSTEM 

6177 SYSTEM 
,, 

ou .o 

744 

720 

740 

720 

180 

c 

** PRObLEMS/SOLUTlONS/COMMENTS 

7177 4A 
48 
SYSTEM 

UNIT NO. 4 FIRED GAS THROU6HOUT THE MONTH, ALLOWING THE SCRUBBER PLANT TO 
BE SHUT DOWN FOR MODIFICATIONS DURING THE PERIOD. 

MODIFICATIONS TO THE SCRUBBER MODULES INCLUDED: REPLACEMENT OF THE UNDER
BEO SPRAY HtADERS WITH 316L SS, INSTALLATION OF A NEW REACTION 
TANK LINE~, AND REPLACEMENT Of THE ORIGINAL CARBON STEEL PIPING WITH 
RUBBEA•LJhED PIPING (FROM THE RECYCLE PUMPS TO THE SPRAY MANIFOLD). 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: HAWTHORN 4 <CONT.> 

-----------------------------------~------PERFORMANCE DATA------------------------------------------
PEAIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

8177 

9171 

10/77 

11177 

S02 PART. HOURS HOURS HOURS FACTOR 
------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PRObLEMS/SOLUTIONS/COMMENTS 

4A 
4B 
SY STEl'I 

4A 
4B 
SY STEM 

SYSTEM 7 4.0 

SYSTEM 6 9.0 

THE STAINLESS STEEL MODIFICATIONS WERE COMPLETED BY JULY 25 AND THE UNIT 
RESUl'1EO CCAL FIRING. THE SCRUBBER MODULES WEA£ IN SERVICE APPROXllUTELY 
1~C HOURS FOR THE REMAINDER OF THE MONTH. THE SYSTEM SUCCESSFULLY COMPLETE 
fEDE~AL PARTICULATE REMOVAL TESTS <~.15 LB/MM BTU MEASURED) DURING THIS 
Tl~E. WHILE BURNING HIGH SULFUR 0 HIGH ASH (PEABODY-OKLAHOMA) COALo OPACITY 
TtSTS FOR BOTH UNITS 3 AND 4 will BE CONDUCTED IN SEPTEMBER. 

DURING THE LATTER PART OF SEPTEMBER THE CALRIFIER BECAME PLUGGED. THE UNIT 
FIRED NATURAL GAS UNTIL THE CLARIFIER WAS CLEANED. 

1 00 .c 74. ':; 
1 a a .o 74 .(' 
1 ::o .o 74 .a 744 550 550 

88 .3 72 .2 
8 8 .3 72 .2 
8 8 .3 72 .2 nc:. 589 520 

1 a o .o 73 .9 744 550 550 

1 co .o 68.9 720 496 496 

** PR08LEMS/SOLUTIONS/COMMENTS 

DURING OCTOBER THE BOILER WENT DOWN DUE TO A PROBLEM WITH THE GENERATOR 
EXCITER. 

THE FGD SYSTEM CAUSED OUTAGE TIME OUE TO A PLUGGED HEADER. 

AN OUTAGE OCCURRED WHEN THE LIQUID LEVEL IN THE INTERNAL REACTION TAhK 
~XCEEDED CONTROL LEVEL RESULTING IN PROBLEMS TO THE INLET GAS DUCT Of 
THE SCRUBBER. 

DU~ING NOVEMBER THERE WERE TWO INSTANCES Of PLUGGED UNDER BED NOZZLES ON 
THE 4A 1'1001.JLE • 

ON NOVEMBE~ 10 AN EPA OPACITY TEST WAS RUN ON MODULES 3 AND 4. AVERAGE 
OPACITY WAS 16.76X RUNNING AT OR NEAR FULL LOAD. THE UNITS ARE NOW 
CEkTIFIED FOR PARTICULATE AND OPACITY. 

THE BOILER A~D FGD SYSTEM MIST RUN SIMULTANEOUSLY BECAUSE NO BY-PASS IS 
ALLOWED EXCEPT DURING EMERGENCIES• WHENEVER THE BOILER JS DOWN THE SCPUBBER 
IS EFFECTIVELY UNAVAILABLE EECAUSE THE DOWN TINE IS UTILIZED FOR SCRUBBER 
MAINTENANCE AND REPAIR. THEREFORE 0 AVAILABILITY ANO UTILIZATION FACTORS 
ARE IDENTICAL FOR THIS SYSTEM. 

12177 SYSTEl'I 7 o. 0 1: c .o 744 520 5 20 

1/78 SYSTEM 6 a .a 1 a o .o 744 508 5 08 

** PRO&LEl'IS/SOLUTIONSICOl'll'IENTS 

2178 SYSTEM 

DURING JANUARY A PROBLEM WITH THE SPRAY NOZZLES PLUGGING WAS ENCOUNTERED. 
SOME NEW SfRAY NOZZLES WERE INSTALLED. 

THE SCRUBBER ON THE RECYCLE PUMP MALFUNCTIONED CAUSING DOWN TIME. 

THERE kERE SEVERAL BOILER RELATED OUTAGES IN JANUARY. 

2 9 .5 29.5 672 672 198 

** PROBLEl'ISISOLUTIONSICOl'll'IENTS 

THE UNIT ~AS DOWN THREE TIMES DURING FEBRUARY FOR NON-SCRUBBER RELATED 
PROBLEMS A~D ONCE FOR A FUEL SAFETY TRIP. JN MARCH THERE WERE THREE 
ECONOMIZER LEAK OUTAGES (APPROX. 231 HOURS>. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: HAWTHORN 4 CCONT.) 

------------------------------~-----------PERFORMANCE DATA------------------------------------------
PERl OO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

3178 SYSTEM 

4/78 SYSTEM 

----- ------
THE UNIT ~AS DOWN ONCE IN FEBRUARY ANO AGAIN FOR 32 HOURS IN l'IARCH FOR 
GENERAL MAINTENANCE. 

63.3 744 744 4 71 

76.J 76. c 72C 720 220 

•• PROl:lLEMS/SOLUTION~/COl'IMENTS 

FGO OUTAGE IN l'IAY WAS DUE TO CLARIFIER PLUGGING. 

APRIL OUTAGE TIME WAS FOR SCHEDULED GENER~L MAINTENANCE AND CLEANING. 

5178 SYSTEM 42.0 744 744 403 

6178 SY STEM 72G 

•• PROBLEl'IS/SOLUTIONSICOl'll'IENlS 

7178 SYSTEM 

8178 SYSTEl'I 

NC I~fORl'l~TION WAS AVAILABLE FOR THE JUNE-JULY PERIOD BECAUSE OF A PLANT 
STRHE. 

744 

744 

** PROl:lLEl'IS/SOLUTlONS/C()l'll'IENTS 

9178 SYSTEM 

10178 SYSTEM 

THE SCRUBbING SYSTEM IS OPERATING ALTHOUGH THE UTILITY IS STILL JN THE 
l'llDST Of A STRIKE. FGD PERFORMANCE FIGURES ARE NOT AVAILABLE BECAUSE THE 
ullLlTY IS NOT RECORDING FGO OPERATION HOURS DURING THE STRIKE. 

72C 

744 

• • PRObLEMS/S OLUTIONS/COl'll'IENTS 

1117 8 SYSTEM 

12178 SYSTEl'I 

ALTHOUGH THE STRIKE IS OVER NO OPERATIONAL DATA IS AVAJLAl:lLE. THE FGO 
SYSTEM JS JN OPERATION. 

720 

744 

•• PRObLEMSISOLUTIONS/COMl'IENTS 

1179 SYSTEM 

2179 SYSTEM 

3179 SY STEM 

HOURS Of OPE RATION ARE STI IL NOT AVAi LABLE • THE fGO HSTEl'I IS IN OPER AT IO 
BUT AT PRlSlNT PERSONNEL ARE BEING REASSIGNED PREVENTING ACCURATE D~TA 

Ri:CORDJNGa 

744 

672 

744 

** PRObLEMS/S OLUTIONS/COMMENTS 

OPERATING INFORMATION FOR UNIT 4 IS STILL NOT AVAILABLE. 

4179 S YSTEl'I 5 ?.O 1CC.O 57 .o 720 410 41C 30.Q 

•• PRObLEMS/60LUTJONSICOMMENTS 

AN EXC l TEA FAILURE ON THE GENERATOR CAUSED THE APRIL OUTAGE TIME. 

5179 SYSTi:M 9 4. 0 1 O!: .o 94. 0 744 699 699 4 9. c 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CllY POWER & LIGHT: HAWTHORN 4 (CONT.> 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PRObLEMS/SOLUllONS/COMMENTS 

6179 SYSTEM 

7/79 SYSTEl'I 

8/ 79 SY STEM 

9/79 SYSTEM 

14.0 

9 3. 0 

10 :i.o 

6 9.0 

MAY OUTAGE TIME WAS FOR SCRUBBER CLEANI~G ANO GENERAL MAINTENANCE. 

72 c 101 

74 4 692 

74 4 744 

720 497 

** PRObLEMS/SOLUTlONSICOMMENTS 

10/79 SYSTEl'I 

11/79 SYSTEPI 

12/79 SYSTEl'I 

DURING JULY ANO AUGUST MOSTLY GAS WAS FIRED. THERE wERE NO MAJOR SCRUBBER 
PROBLEMS AND HIGH AVAILABILITY RESULTED BECAUSE Of THE LOW DEMAND FOR THE 
UNlT • 

74 4 

7ZG 

74 4 

** PRObLEl'IS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS AVAILABLE FOR THE FOURTH QUARTER 1979. 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PtRfORMANCE DATA FOR OPERATIONAL DOMESTIC fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPAlllY !',AME 
PLANT NAME 
UNIT NU"'BEfi 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - "'GIJ 
S02 EMISSION Lll'HTATlON - "'G/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPA(lH' - "'" 
NET UNIT GtNERATING CAPACITY W /FGD - MW 
NET UNIT GENERATING CAPACITY WO/FGv - MW 
EQUIVALEhT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPP LI ER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUI'. bOILER FLUE GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAME TEA - M 

** FUEL DATA 
FUEL TYP<. 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/r, 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONHNT - l 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - l 
RANGE MOlSTURE CONTENT - % 
AVERAGE SULFUR CONTENT - ~ 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** PARTICULATE SCRUBBER 
NUMBER 
TYPE 
SUPPLIER 
NUMBER OF STAGES 
SHELL MA TE RIAL 
LINING MATERIAL 
INTERNAL MATERIAL 
NUMBER OF NOZZLES 
TYPE Of NOZZLES 
BOILER LOAD/SCA UBBER - % 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 

- CU.MIS 

Lll.IUlD RE.CIRCULATION RATE - LITER/S 
LIG RATIO - LITER/CU 0 M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VELOCITY - MIS 
PARTICULATE DESIGN REMOVAL Eff ICIENCY - % 
S02 INLET CONCENTRATION - PPM 

** fGD SYSTEM 
SALEABLE PROO UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPL IE A 
A-E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
502 DESIC.N REMOVAL EFFICIENCY - l 
COMMERCIAL DATE 
INl T IAL START-UP 
CONSTRUCTION INITIATION 

KANSAS CITY POWER & LIGHT 
LA CYGNE 
1 
LA CYGNE 
KANSAS 
E 

55. .128 LB/MMBTU) 
645. 1.500 L0/MMBTU) 

1450.0 
8 74 .o 
82C.O 
844.0 
8 74 .o 

BABC CCK 
CYCLONE 
BA SE 

& WllCOX 

0173 
1302.44 

14C.6 
2n. 

7.C 

COAL 
SUBBITUMINOUS 

<2760000 ACF") 
( 28 5 f) 

( 700 FT> 
( 23.Q FT> 

21913. ( 9421 BTU/LB) 

24.3(> 
24-25 

e.60 
9-10 

5.39 
5-6 

• '.l3 
0.02-0.03 

8 
VENTURI 

9C00-9700 

BABCOCK & WILCOX 
1 

316L SS 
KAOCRETE CERAMIC 
NONE 

ac 
SPINNER VANE, COORS CERA"IC 

1 ;. 5 
162.8 
140.6 
315.0 

1.6 

******* 
39.6 
98.2 

4500.000 

( 345000 ACfM) 
( 285 f) 

( 5000 GPM) 
(12.0 GALl1000ACF) 
(••••• IN-H20> 
( 13C.O FT/S) 

THROWAWAY PRODUCT 
WET SCRUB6ING 
LIMES TONE 
NONE 
BABCOCK & WILCOX 
BLACIO & VEATCH 
FULL SCALE 
NEW 

99.50 
8 c .oo 

6173 
217'! 
4/69 
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KANSAS CllY POWER & LIGHT: LA CYGNE 1 <CONT.> 

** AbSOIHlER 
NUMBER 
TYPE 
lNl T JAL START UP 
SUPPLIER 
r.UMBER Of STAGES 
l)IMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATERIAL 
NUMBER Of NOZZLES 
NOZZLE TYPE 
bOILER LOAD/ABSORBER - X 
GAS FLOW - CU.MIS 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITERIS 
L/G RATIO - LICU.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MISEC 
S02 llUTLET CONTRATlON - PPM 

** FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE - WET/DRY 
CAPACITY - cu.MIS 

** FANS 
NUMBER 
TYPE 
SERVICE - WET/DAY 

** MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 

** MJST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MA TERlAL 
CONFIGURATION 
NUMBER Of STAGE. S 
NUMBER Of PASSES 
FREEBOARI> DISTANCE - M 
DEPTH - M 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 
PRESSURE DROP - KPA 

** MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MA TE RIAL 
CONFIGIJAATJON 
NUMBER OF STAGES 
NUMBER Of PASSES 
FREEBOARD DlSTANC.£ - M 
DEPTlt - M 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - M/S 
PRESSURE DROP - KPA 

** PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RANGE 
CONTROL MANNER 
SENSOR LOCATION 

EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

8 
TRAY TOWER 

2173 
BABC ICK & WILCOX 

2 
32 x 16 x 65 
316L SS 
NONE 
316L SS SIEVE TRAT, CERAMIC NOZZLES 

1i> 
SPIN PER-VANE, 

12.5 
112.55 

5C.O 
567. 

3.5 
1. 5 
4.6 

1000 

6 
SCRUBBER 10 

( 238500 ACFl'I) 
( 122 f) 

( 9000 GPIO 
l 26.5 GALl1000ACF) 

6.0 1N-H20) 
15.0 FT/S) 

CARBON STEEL WITH SS CLAD BLADES; THE HOUSINGS A 
DRY 

210.09 < 445200 ACFM) 

3 
BOILER J.D. 
DAY 

8 
SIEVE TRAY 
SS 
HORIZONTAL 

3 
CH EVIi ON 
FRP (OURAUNE) 
HORllONTAL 

2 
3 
3.66 (12.0 FT) 

.24 ( .8 FT) 
7.6 < 3.00 IN> 

45 DEG. 
FIRST STAGE 0 VERTICALLY UPWARD; SECOND STAGE VERT 

2.6 ( 8.4 FTIS) 
.3 ( 1.4 IN-H20) 

5 
CHEVRON 
FRP (l)URAUNE> 
HORIZONTAL 

1 
3 
3.66 

.24 
7.6 

45 DEG. 
FIRST STAGE 

2.6 
.3 

PH, SOLIDS 1 
PM<5.6-5.8> 
AUTOMATIC 

<12.Q FT) 
C .8 FT) 
< 3 • 00 IN) 

VERTICALLY UPWARD; SECOND STAGE VERT 
< 8.4 Fl Is> 
( 1 .4 IN-H20) 

PH AT VENTURI, SOLIDS AT VENTURI RECIRC. LINE 

141 



EPA UTILITY Fi>D SURVEY: FOUkTH QUAQTER 1979 

ICANSAS CilY POWER & LlGIH: LA CYGNE 1 (CONT.> 

** PUMPS 
SERllICE 

PONO RETURN 
SLURRY hED 
ABSORIHR RECIRCULATION 
SCRUBBER RECIRCULATION 

** TANKS 
SER II ICE 

Lll''IESTONf SLURRY MAKEUP 
AECYCLt. 

•• A~HE:A TEA 
NUMB ER 
TYPE 
HEA Tl"IG MEDIUM 
TEMPERATURE BOOST - C 

** REHEA TEA 
NUMB EA 
TYPE 
TEMPERATURE BOOST - C 

* * WAT EA L 00 P 
TYPE 
fAESH MAKEUP WATER ADDI HON - LITERS/S 

•• AEAGEhT PREPARATION EQUIPMENT 
NUMBER OF BALL MILLS 
REAGENT PRODUCT - 1 SLURR¥ SOLIDS 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
DIMENSIONS 
AREA - ACRES 
CAPACITY - CUoM 

NU"BER 

2 , 
a 
8 

2 
8 

U-LINE 
STEAM 

33.3 60 F) 

, 
HOT AIR INJECTION 

33.3 ( 60 F> 

CLOSED 
72 .3 

2 
66.0 

FINAL 
UNLI NE 0 POND 
ON-SI TE 
PUMPED 

( 1148 6PM) 

160 ·-CHS k 11 fT DEEP 
16 c.o 

2152480 1760.0 ACRE-FT) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 MODULE AllAlLABILlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------
744 

** PRObLEMS/SOLUTIONSICOMMENTS 

0174 S YSTEl''I 

THE FIRST TRIAL OPERATION BEGAN ON DECEMBER 26t 1972 AND WAS PLAGUED WITH 
NUMEROUS PROBLEMS. SOME OF THESE PROBLEMS, SUCH AS VIBRATIONS OF THE 
INDUCED-DRAFT FANS ANO THEIR SENSITIVITY TO INBALANCE, OCCURRED EllE~ BE
FORE THE bOILER WAS FIRED. AS THESE FABRICATION PROBLEMS WERE CORRECTED 
AND lHE ftD S1SlEM WENl INTO OPERATION lWO OlHE~ l1PES Of PROBLEMS AP-
PEARED. THE FIRST TYPE ASSOCIATED WITH THE WET LI"ESTONE PROCESS, IN-
CLUDED PLUGGING OF THE DEMISTER AND STRAINERS. THE CORROSION ASSOCIATED 
WITH CONDENSATION Of ACID llAPORS fROM THE GAS ON THE REHEATER TUBE BUN
DLES WAS CONTROLLED BY INJECTION OF SLIP STREAMS OF HOT AIR FRO" THE 
BOILER~S COMBUSTION AIR HEATER INTO THE SCRUBBED FLUE GASES AT THE INLET 
TO THE REHEATER UNITS. THIS PRACTICE WHICH REDUCED THE MAXIMUM GENERAT
ING CAPACITY OF THE BOILER BY LIMITING THE AIR AVAILABLE fOR COAL COMBUS
TION, IS NO LONGER NECESSARY BECAUSE OF SYSTEM DESIGN MODIFICATIONS. 

•• PROliLEMS/SOLUTIONSICOMMENTS 

1174 A 4 9. 0 

THE 1974 FIGURES ARE BASED UPON ACTUAL SYSTEM OPERATION HOURS AS A 
FUNCTION Of ACTUAL BOILER HOURS 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CI TY POWER & LIGHT: LA CYGNE 1 (CONT•) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

2/74 

3J74 

4/74 

5/H 

6/74 

7/74 

8/74 

9174 

1:1 
c 
D 
E 
F 
G 
SYS HM 

A 
B 

c 
D 
E 
f 
G 
SYSTEM 

SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----3 2. 0 
4 4.0 
b 7.0 
2 3.0 
3 7.0 
81.0 
5 a.o 
6 6. 0 
6 B .O 
59.0 
76.0 
5 2 .o 

10 o.o 
6 5 .o 
6 9.0 

744 

672 

• r. 744 0 c 

** PRO~LEMSJSDLUTIONS/COMMENTS 

THE BOILER WAS SHUTDOWN FOR THE ENTIRE MONTH OF MARCH. 

A 6 7 .o 
8 1 :i.o 
c 7 5 .o 
0 8 8 .o 
E 7 4.0 
F 10 Q.O 
G s a.a 
SYSTEM a ci.o 720 

A 69.0 
B 8 3.a 
c 78.0 
D 8 5 .o 
E 78.0 
f 1!4.0 
G a a.a 
SY STE.I'! 8 o.o 744 

A 92.0 
8 8 4.0 
c 8 3.0 
D 9 o.o 
E 8 2 .o 
f 8 3 .o 
G 8 7.a 
SYSTEM 8 6.0 72 c 
A 7 5 .o 
8 8 o.o 
c ea.a 
0 8 1.a 
E 8 5 .a 
F 7 9.0 
G 71.a 
SY STEM 8 o.o 744 

A 9 a.a 
8 9 o.o 
c 73.0 
0 8 1.0 
E 8 1.0 
f 1 a.a 
G 99.Q 
SYSTEM 8 5 .o 744 

A 6 9.Q 
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EPA UTILITY FC.D SURllEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 CCONTo) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER F6D CAP. 

SOZ PART. HOURS MOUAS HOURS FACTOR 

B 
c 
D 
E 
F 
G 
SYSTEM 

10/74 A 
B 
c 
D 
E 
F 
G 
SYSTEM 

11174 A 
b 
c 
D 
E 
F 
G 
SYSTEM 

12/74 SYSTEM 

118.0 
73.0 
7 6.0 
8 3. 0 
8 9.0 
8 6. 0 
8, .o 

9 a.a 
71.0 
6 a. o 
6 1.0 
8 4. 0 
B 5 .Q 
8 4.0 
7 6.0 

9 o.o 7, .o 
6 J.O 
6, .o 
8 4. 0 
& 5 .o 
8 4 .o 
7 6 .o 

----------- ----------- ----------- ----- ----- ----- ------ -----

.o 

720 

744 

no 
744 0 

------

** PRObLEMS/SOLUTIONS/COMl'IENTS 

THE 1975 FIGURES ARE BASED UPON SYSTEM AV4ILA8L HOURS AS A FUNCTION OF 
HOURS IN THE PERIOD. 

1175 SYSTEM .o 744 0 

Z/75 

3175 

4175 

S/75 

o/75 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE BOILER WAS SHUTDOWN DURING JANUARY AND FEBRUARY • 

SY ST El'I • o 672 0 0 

A 8 z .o 
B 9 6. 0 
c 9 a.a 
0 76.a 
E 93.0 
F 9 2 .o 
G 9 6.Q 
SY ST EM 9 o.o 744 694 

** PROBLEl'!S/SOLUTIONS/COMMENTS 

SYSTEM 

A 
El 
c 
D 
E 
F 
G 
SYSTEM 

A 

9 5 .o 
as .a 
9 4.Q 
9 o.o 
9 o.o 
8 9.0 
b :! .o 
8 9.0 

6 8 .o 

DURING RELUCED LOAD CONDITIONS SOME OF THE MODULES WERE NOT REQUIRED AND 
THEREFORE SHUT DOWN ALTHOUGH THEY WERE AVAILABLE. AVAILABILITY WAS THERE· 
FOR HIGHER THAN SOME OF THE POSTED FIGURES INDICATE. 

72G 

744 683 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

7175 

8175. 

9/75 

10/75 

11175 

12175 

S02 PART. HOURS HOURS HOURS FACTOR 

------·----- ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
B B S.O 
c s 4 .a 
D 8 s .o 
E 8 4. !J 
f s 6 .o 
G 8 9. 0 
SYSTEM 8 6.0 720 667 

A 1 s .o 
II 9 a.a 
c 9 o.a 
D 8 4 .o 
E 8 s .o 
f 8 7.0 
G 8 s .o 
SYS HM 8 6.D 744 590 

A 75.0 
B 88 .o 
c 8 7.D 
D 7 8 .o 
E 9 2.0 
F s s .o 
G 8 3.0 
SYSTEM 8 4.0 744 630 

** PROBLEMS/SOLUTIONS/COMMENTS 

A 
b 
c 
D 
E 
f 
G 
SYSTEM 

A 
B 
c 
D 
E 
f 
G 
SYSTEM 

7 8 .o 
8 4.0 
8 4.0 
8 5 .o 
79.0 
78.0 
7 4.0 
8 o.o 

6 6.0 
71.0 
"6.0 
7 4.0 
12.0 
7 3.0 
6 5 .o 
6 a.o 

MODULES A ~ND D ARE USED FOR RESEARCH TESTS. ONE MODULE IS SHUT DO~N 
EACH EVENING FOR CLEANING. 

72C 610 

744 231 

** PROBLEMS IS OLUTIONSICOMMENTS 

A 
8 
c 
D 
E 
F 
G 
SYSTEM 

A 
8 
c 

9 3.0 
90.0 
8 a.a 
93.0 
96.0 
8 9.0 
9 4.0 
91.0 

91.0 
8 7.0 
81.0 

THE SYSTEM WAS DOWN OCTOBER 16 TO NOVEMBER 13 OWING TO PROBLEMS WITH 
THE GENERATOR AND I.D. AIR FAN. 

AVAILABILITY FAGURES FOR OCTOBER AND NOVEMBER DO NOT INCLUDE THE OUTAGE 
TIME FROM OCTOBER 16 TO NOVEMBER 13. 

120 346 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI OD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X RE"OVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

1176 

2/76 

3/76 

4/76 

5176 

6176 

I) 

E 
f 
G 
SYSTEl'I 

------------ ----------- ----------- ~---------- ----- -----
85.0 
8 7. 0 
8 9.0 
8 4. 0 
8 6 .o 

------

74t. 597 

•• PROl::!LE"S/SOLUTIONS/COMMENTS 

THREE BOILER OUTAGES OCCURRED DURING DECEMBER. 

A 8 6. 0 
B 8 5 .o 
c 91.0 
D 7 2 .o 
E 8 4.0 
f 5 2 .o 
G 8 4 .o 
SYSTEl'I 8 3 .o 74 4 618 

A 9 4. 0 
I:! 9 0 .o 
c 8 6. :J 
D 9 1.0 
E 9 2. :J 

9 3. '.) 
<> 'f 5. :J 
SYSTEM 9 2. 0 696 594 

A 9 2. 0 
I:! 9 o.o 
c 8 8 .o 
D 9 3 .o 
E 9 4 .o 
F 91.0 
G 9 1.0 
SYS TE" 91.0 744 643 

SYSTEl'I 72G 

** PROl::!LEl'ISISOLUllONS/COl'll'IENTS 

A 9 6 .o 
l:j 9 2.0 
c 9 3.0 
D 9 6 .o 
E 8 9.0 
f 9 5 .o 
G 9 6. 0 
SYSTEM 9 4.0 

THE SYSTEM ~AS SHUT DOWN ON APRIL 6 FOR A SCHEDULED BOILER, AIR PREHEATER 
AND STACK BREECHING OVERHAUL. THE UNIT WAS RESTARTED ON MAY 10. • 

DURING THE OUTAGE SOME MAINTENANCE WAS PREFORMED ON THE SCRUBBER OUCTWORk• 
PRJMARILY BECAUSE Of CORROSION PROBLEMS. 

74 4 436 

** PROBLEMS/SOLUTIONS/COMMENTS 

f ROM MAY 10 TO THE END OF THE MONTH FOUR UNIT OUTAGES WEPE ENCOUNlENEO. 

A 9 3 .o 
a 9 4.0 
c 9 4.0 
0 9 5 .o 
E 9 3 .o 
f 9 3.Q 
G 9, .o 
SYSTEM 9 3.0 720 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 <CON~.) 

------------------------------------------PERFORMANCE OATA-------------------~----------------------
PERIOO MODULE AVAJLABlLlTY OPERABILITY RELIABILITY UTILlZAT10N X REMOVAL PER BOILER FGD CAP. 

7176 

S02 PART. HOURS HOURS HOURS FACTOR 

-----------·· ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** P~O~LEMS/SOLUTlONS/COMMENTS 

FOUR fORCEO MINOR SCRUBBER OUTAGES OCLURRED DURING JUNE. 

A 9 6. 0 
8 9 5 .o 
c 9 2 .o 
0 9 3 .o 
E 9 3.0 
f 9 4 .o 
G 9 4.0 
SVSTEl'I 9 4 .o 744 

** PRObLEMS/SOLUTIONSICOMMENTS 

Two MINOR SCRUBBER OUTAGES OCCURRED DURING JULY. 

THE UNJT ~[CORDED ITS LARGEST Mw·HOUR MONTH SINCE INITIATION Of COMMERCIAL 
OPERATION. 

8176 A 9 4. 0 
9 3. a 
9 2. 0 
94.0 
92.0 
9 o.o 
8 8 .o 
9 2.0 

Ii 
c 
D 
E 
F 
G 
SYSTEM 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT wAS TAKEN OUT OF SERVICE AUGUST 24 FOR REPAIR OF A TURBINE BLADE. 
THE UNIT wAS RETURNED TO SERVICE ON OCTOBER 20. OPERATION WAS INTER~lT
TENT PENDING TURBINE BLADE REBALANCING AND REESTABLISHMENT OF NORMAL 
OPERATING CONDITIONS. 

DURING THE TURBINE REPAIR PERIOD THE UTILITY COATED THE STACK INNER 
STRUCTURE WITH PLASTITE 4u05. 

THE AUGUST AVAILABILITY Fl(URES DO NOT INCLUDE THE OUTAGE TIME • 

9176 SYSTEM • c 720 0 a 
** PROBLEMS/SOLUTIONS/COMMENTS 

THE SYSTEM WAS DOWN DUE TO TURBINE REPAIR. 

10176 SY STEM 744 

11176 A 9 5 .o 
B 9 3.0 
c 9 4 .o 
0 9 5 .o 
E 9 4.0 
F 9 3.Q 
G 9 4.0 
SYSTEM 9 4.0 720 627 

12176 A 8 7.0 
El 8 9.0 
t 8 1.0 
0 9 4.Q 
E 9 4.0 
f 9 5 .o 
G 9 1.0 
SYSHM 9 o.o 744 706 
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EPA UTILllY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl 00 "ODULE AVAlLABlLlTY OPERABILITY RELlABlLlTY UTILIZATION % RE"OVAL PER BOILER FGO CAP. 

1177 

Z/77 

3/77 

S02 PART. HOURS HOURS HOURS FACTOR 
----------- ----------- ----- ----- ----- ------ ----- ------

** PRObLEMS/SOLUTlONS/COMMENTS 

A 
b 
c 
D 
E 
f 
G 
SYSTEM 

A 
b 
c 
D 
E 
f 
G 
SYSTEM 

A 
l:l 
c 
D 
E 
f 
G 
SYSTEM 

9 4. 0 
9 o.o 
9 5. 0 
9 5 .o 
95.0 
9 2.0 
9 a.a 
9 3.0 

9 3 .o 
9 3.0 
9 3 .o 
9 4.0 
9 3.0 
9 4.0 
8 8 .o 
9 3.0 

9 4 .o 
9 2. 0 
8 6.0 
9 4.Q 
91.0 
94 .o 
9 o • .i 
9 2. 0 

THE A-MODULE VENTURI RECYCLE PUMP EXPERIENCED SOME PROBLEMS AND WAS 
REPAIRED. 

ThE C-MOOLLE'S REHEAT STEAM TUBE BUNDLES WERE INCREASED IN NUMBER FROM 
FOUR TO EIGHT, 

744 714 

672 634 

744 

** PRObLEMS/SOLUTIONS/COMMENTS 

THE EIGTH MODULE HAS BEEN INSTALLED. 

THE MIST ELlMlNATORS IN TWO MODULES HAVE BEEN MODIFIED TO THE POINT WHERE 
THEY HAVE BEEN OPERATING CONTINUOUSLY CLEAN. 

ADDITIONAL BANKS OF STEAM TUBE BUNDLES HAVE BEEN INSTALLED IN SOME MODULES 
SC F Of REHEAT HAS BEEN DETERMINED AS THE NECESSARY AMOUNT FOR THE 
LA CYNGE NO. 1 UNIT. 

THE WATER LOOP IS NOW 95% CLOSED. 

A NEW SETTLING PONO lS BEING INSTALLED AT THE PLANT. 

THE PLANT IS STILL GENERATING 700-7Z0 MW DURING THE DAY ANO 500-570 MW 
AT NIGHT. 

4177 A 9 6.0 
9 4.0 
9 7.0 
9 4.0 
9 5 .o 
p 6.0 
9 5 .o 
9 5 .o 

B 
c 
D 
E 
F 
6 
SYSTEM 

** PROl:lLEMS/SOLUTIONS/COMMENTS 

THE EIGHT MODULE HAS BEEN AUN FOR TWO DAYS. 

5/77 SYSTUI .o 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 (CONT.> 

-----------------------------------·------PERFORMANCE DATA------------------------------------------
PERIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION Z REMOVAL PER BOILER FGO CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT WAS SHUT DOWN lN MAY DUE TO TURBINE PROBLEMS. THE UNIT RESTARTED 
JULY 5, 1977. 

ThE MIST ELI"ATOR WASHING CONFIGURATION IS BEING CHANGED TO WORk 
COUNTERCURRENT TO THE GAS fLOW. 

ADDITIONAL TUBE BUNDLES ARE BEING ADDED TO INCREASE THE REHEAT AREA. 

THE NEW SETTLING PONO IS STILL BEING DRAWN UP. EXCAVATION HAS NOT bEGUN. 

6117 SYSTEM .c no 0 0 

7171 

8177 

9171 

10/77 

** PAO~LEMS/SOLUTIONS/COMMENTS 

A 
B 
c 
0 
E 
F 
G 
H 
SYSTEM 

9 5.0 
93.0 
9 4.0 
9 s.o 
9 5.0 
9 5.0 
9 5.0 
9 5.0 
9 5.0 

MINOA CLEANOUT ANO REPAIR WORK WAS DONE ON THE SCRUBBING SYSTEM DURING 
THE TURBlhE OUTAGE. 

744 528 

** PROBLEMS/SOLUTIONS/COMMENTS 

A 
B 
c 
D 
E 
f 
G 
H 
SY STEM 

8 9.0 
5 5.0 
93.0 
9 3.0 
9 o.o 
93.0 
9 3.0 
9 4.0 
8 7.0 

RESlJllPTIOh Of OPERATIONS WAS CONDUCTED WITH EIGHT SCRUBBER MODULES IN THE 
FLUE GAS PATH 0 ENABLING THE UNIT TO OPERATE AT A MAXIMUM CONTINUOUS LOAD 
CAPACITY ~f 800-820 MW• 

744 507 

** PRObLEMS/SOLUTIONS/COMMENTS 

A 
B 
c 
0 
E 
F 
G 

" SYSTEM 

A 
B 
c 
D 

9 3.0 
9 4.0 
89.0 
9 o.o 
93.0 
9 5.o 
9 2.0 
9 3.0 
9 2.0 

91.0 
96.0 
89.0 
9 4.0 

PARTICULATE REMOVAL TESTS WERE CONDUCTED IN LATE AUGUST AND UNIT N0.1 HAS 
PASSED THE COMPLIANCE REQUIREMENTS (0.13 LB/MM BTU>. 

MODULE B HAD LOW AVAILABILITY DUE TO THE BURNING OF THE MOTOR ON 
THE RECIRCULATING PUMP. IT WAS REMOVED ANO STARTED AGAIN 

AFTER 12 DAYS• 

72.80 720 524 
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EPA UTILITY fbD SURVEY: FOURTH QUARTER 1979 

KANSAS Cl TY POWC:R & LIGHT: LA CYGNE 1 (CONT.> 

------------------------------------------PERfOR"ANCE DATA------------------------------------------
PERlOD l'IODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X RE"OVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

11177 

12177 

1178 

2178 

3178 

E 
f 
G 
H 

ST STE" 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
9 3. 0 
9 4. 0 
8 9.0 
9 3. 0 
9 2.0 744 456 

** PROBLE"S/SOLUTIONS/CO"MENTS 

A 12 DAT OUTAGE IN OCTOBER WAS REQUIRED TO DESLAG THE BOILER. 

A 9 3. 0 
B 9 6.0 
c 9 3.0 
D 94.0 
E 9 2 .o 
f 9 3 .o 
G 9 6 .o 
H 9 5 .o 
SYSTEM 9 4. 0 720 234 

** PROl:ILEMS/SOLUTIONS/CO"MENTS 

A 
1:1 
c 
0 
E 
f 
G 
H 
SYSTEM 

9 8. 0 
9 8 .o 
96.0 
9 6.0 
9 6.0 
9 7 .o 
9 8 .o 
99.Q 
9 7.0 

THE BOILE~ WAS SHUT DOWN NOVE"BER 15 BECAUSE OF A NECESSARY TURBINE 
OVERHAUL• THE BOILER WENT BACK Oh LINE DECEMBER 25. 

744 300 

** PROt:ILE"S/SOLUTIONS/COMMENTS 

THERE WERE A FEW SMALL BOILER RELATED OUTAGES IN DECE"BER. 

A 9 o. 0 
t:I 9 5 .o 
c 9 s. a 
D 9 s.o 
E 93.0 
f 9 4.0 
G 9 4. 0 
H 94.0 
SYSTEM p 4.0 744 300 

** PROBLEMS/SOLUTIONS/COMMENTS 

A 
li 
c 
D 
E 
f 
G 
H 
SYSTEM 

A 
(I 

c 

9 2.0 
9 3.0 
9 5.0 
9 4.0 
9 1.0 
9 7.0 
9 6.0 
9 3.0 
9 4.0 

9 5 .o 
9 5 .o 
9 o.o 

THERE WEPE SO"E BOILER RELATED OUTAGES IN JANUARY, TOTALING ABOUT 5C 
HOURS• 

THE FGD STSTE" CONTINUED TO OPERATE WITHOUT ANY PROBLEMS. 

672 578 

1su 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CilY POWER & LIGHT: LA CYGNE 1 lCONT.) 

------------------------------------------PEAFOR"ANCE DATA------------------------------------------
PER l OD "OOULE AVAILABILITY OPERABILITY RELIABILITJ UlILIZATION X AE"OVAL PER BOILER FGO CAP. 

4/78 

5/78 

D 
E 
F 
G 
H 
SYSTEPI 

A 
B 
c 
D 
E 
f 
G 
H 
SYSTEPI 

9 5. 0 
9 4.0 
9 5 .o 
8 9.0 
9 3.0 
9 3.0 

9 1. D 
9 2. Q 

9 3.0 
91.D 
9 o.o 
9 2.0 
9 1.0 
9, .a 9,. 0 

SOZ PART. HOURS HOURS HOURS FACTOR 

744 741 

72 0 620 

** PAOBLE"S/SOLUTIONS/COMMENTS 

A 
B 
c 
D 
E 
F 
G 
H 
SYSTEM 

8 9 .o 
9 2.0 
9 2.0 
9 3.0 
9 2 .o 
91.o 
9 3.0 
8 6 .o 
91.0 

THE BOILE~ WAS DOWN A TOTAL OF 100 HOURS IN APRIL. THIS TIME INCLUDED 
THREE OUTAGES DUE TO BOILER LEAKS AND LACK OF LOAD REQUIREPIENT. 

DURING THE BOILER OUTAGES MODIFICATIONS TO THE FGD SYSTEM INCLUDED 
CHANGING THE REHEAT TUBE BUNDLES. 

744 593 

** PAOBLE"S/&OLUTIONS/CO"MENTS 

IN MAY THE BOILER WAS DOWN TWICE FOR A TOTAL OF 15 HOURS. OUTAGES WERE 
AGAIN CAUSED BY BOILER LEAKS. 

GENE~AL MAINTENANCE AND REPAIRS ON THE FGD SYSTEM CONTINUED. 

6178 SYSTEM 72 0 150 

7/78 

** PROBLEMS/SOLUTIONS/COMMENTS 

A 
B 
c 
0 
E 
F 
G 
H 
SYSTEM 

88.0 
97.0 
92.0 
9 4.0 
8 8.0 
9 3.0 
9 3.0 
95.0 
9 3.0 

THE UNIT WAS UP FOR ONLY 15 HOURS IN JUNE. IN THE FIRST PART Of JUNE 
THERE WERE BOILER TUBE LEAKS. FRO" JUNE 8 TO JUNE 17 A BOILER OUTAGE WAS 
NECESSARY FOR GENERATOR REPAIR. 

744 341 

** PROBLEMS/&OLUTIONS/COMMENTS 

DURING THE JULY-SEPTEMBER FERlOO TWO I.D. FAN ROTERS WERE REPLACED• 

8/78 A 9 2.0 
9 3.0 
9 5 .o 
~6.0 
93.0 

l;j 

c 
D 
E 

151 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LIGHT: LA CYGNE 1 (CONT.> 

------------------------------------------PERFORMANCE OATA----------------------------------------
PER 100 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RE"OVAL PER BOILER f60 CAP --

502 PART. HOURS HOURS HOURS FACTO• 

9178 

10/78 

11178 

12178 

1/79 

F 
G 
H 
SY STEM 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
9 4. 0 
9 5 .o 
95.0 
9 4 .o 744 577 

** PRObLEMS/SOLUTIONS/COMMENTS 

A 
B 
c 
D 
E 
f 
G 
H 
SYSTEM 

A 
B 
c 
0 
E. 
f 
G 
H 
SYSTEM 

9 6.0 
96.0 
9 6.0 
9 6.0 
9 6 .o 
9 6.0 
9 5 .o 
9 7.0 
96.0 

9 6.0 
9 6.0 
9 8 .o 
9 7.0 
97.0 
98.0 
91.0 
9 6.Q 
91.0 

THERE WERE TWO BOILER OUTAGES IN AUGUST. 

THE UTILITY IS EXPERIMENTING WITH A 3-STA6E MIST ELIMINATOR AND SOME 
DOUBLE STAGE MIST ELIMINATORS. BETTER MIST ELIMINATION AT THE SCRUBBER 
EalT WOULD PEDUCE THE FREQUENCY Of REHEATER CLEANING. 

720 720 

744 255 

* .. PRObLEMSJSOLUTIONSJCOMMENTS 

THE UTILITY REPORTED THAT NO UNUSUAL OPERATING PROBLEMS WERE ENCOUNTERED. 

A 9 2.0 
B 9 s.o 
c 9 4.0 
D 9 3.0 
E 9 4.0 
f 9 3.0 
G 94.0 
H 9 6.0 
SYSTEM 9 4.0 720 720 

A 9 3.9 
ti 9 Z.9 
c 94.0 
D 9 s.o 
E 9 4. 7 
f 9 o.s 
G 9 4.4 
H 9 4. 7 
SY ST EM 9 '· 7 744 239 

** PROB LE MS/SOLUTIONS /COMMENTS 

DURING THIS PERIOD THE UNIT EXPERIENCED A MULTITUDE OF COILEA OUTAGES. 

A 9 5 .6 
B 96.5 
c 9 7. 2 
D 9 6.3 
E 9 o. 7 
f 9 7.2 
G 9 7.2 
H 9 5 .4 
SYSTEM 9 5. 7 744 205 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS CITY POWER & LlGHT: LA CYGNE 1 <c:ONT.> 

-----------------------------------~------PERFORMANCE DATA·-----------------------------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

2179 

3/79 

4179 

5179 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
A 9 s .a 
B 9 4.6 
c 9 2 .6 
0 9 3. 5 
E 9 5 .1 
f 9 4.3 
G 9 4 .1 
H 9 3 .s 
SYSTEM 9 4 .1 672 342 

A 9 6 .1 
B 9 6 .o 
c 9 3 .2 
D 9 5 .6 
E 96.5 
f 9 4 .s 
G 95.7 
H 9 3 .4 
SY STEM 9 5. 2 744 314 

** PROLIU.MS IS OLUTION S/CCMMENTS 

A 
b 
c 
D 
E 
f 
G 
H 
SYST~l'I 

A 
B 
c 
D 
E 
F 
b 
H 
SYSTEM 

9 5 .5 
9 5. 7 
9 4 .4 
91.4 
95.5 
Q 6 .2 
9 5 .9 
9 5. 7 
9 s .o 

9 6 .s 
96.3 
96.7 
9 5 .3 
9 5 .4 
9 s. 7 
9 6 .3 
9 5 .s 
9 6.0 

NO MAJOR fGD SYSTEM PROBLEMS WERE REPORTED BY THE UTILITY FOR FEBRUARY OR 
MARCH. 

THE UTILITY HAS REPORTED THAT MANY TUBE LEAKS AND CYCLONE LEAKS WERE 
EXPERIENCED WITH THE BOILER. 

720 638 

744 476 

•• PRObLEMSJSOLUTIONS/COMMENTS 

THE UTILITY REPORTED THAT NO MAJOR FGD PROBLEMS HAD OCCURREDo 

6179 SYSTEM .o 720 0 0 

u PAOtlLEMSJSOLUTIONSJCOMllENTS 

7179 SYSTEM 

THE UHlT WAS REMOVED FRO" SERVICE THE LATTEA PART OF "AY FOR SCHEDULED 
BOILER OVE~HAUL AND RE"AlN~I OUT Of SERVICE THROUGH JUNEo 

.o 744 0 0 

•• PAObLEMSISOLUTIONS/COMMENTS 

8179 A 
B 

8 6.8 
95.9 

THE TURBINE WAS OVERHAULED DURING JULY. DURING THE OUTAGE SO"E "INOR 
MAlNTENA~CE WAS PERF1lRMED ON THE SCRUBBING SYSTE"• 
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EPA UTILITY FGD SURVEY: FOURTH QUARTE~ 1979 

ICA"ISAS CITY POWER & LIGHT: LA CYGNE 1 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PER I OD MODULE AVAILABILITY CPE IABlllTY REllABlllTY UTlllZATlON X REMOVAL PER BOILER fGD CAP. 

9179 

10179 

11/79 

12179 

c 
D 
E 
f 
G 
H 
SYSTEM 

A 
1:1 
c 
D 
E 
f 
G 
H 
SYSTEM 

9 60 3 
9 6. 3 
9 s .9 
9 6. 2 
88.5 
9 6.9 
9 ".1 

9 6.0 
9 6 .1 
95 .6 
91,.3 
9 6. 7 
9 6.1 
9 6. 0 
9 6.9 
9 6.Q 

S02 PART. HOURS HOURS HOURS FACTOR 

------

7'4 231 

72C 018 

** PROblEMS/SOLUTIONS/COl'll'IENTS 

A 
B 
c 
D 
E 
F 
G 
H 
SYSTEM 

A 

1:1 
c 
D 
E 
F 
G 
H 
SYSTEM 

A 
B 
c 
D 
E 
f 
G 
H 
SYSTEM 

9 5. 3 
9 5 .8 

9 ". 7 
9 2. 7 
9 4 .4 
91, .9 
9 4. 7 
9 ".s 
9 4.6 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

TH~ fGD UNITS OPERATED WITH NO MAJOR PROBLEMS AND ONLY REGULAR MAINTENANCE 
WAS PERFORMED DURING AUGUST AND SEPTEMBER. 

74 4 436 

720 0 

71,4 0 

•• PROl:ILEMS/SOLUTIONS/COMMENTS 

THE UNIT WENT DOWN FOR AN OVERHAUL ON OCTOBER 19TH AND WAS OUT Of SERVICE 
THROUGH DECEMBER• 
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EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FtiO STSTEMS 

----------------------------------------------------·-----------------------------------------------
COMPANY NAME 
PLANT NAME 
UNIT NUl'll:lER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NG/J 
S02 EMISSION LIMITATION - NG/J 
NET PLANl ~ENERATING CAPACITY • MW 
GROSS UNIT GENERA Tl NG CAPACITY • Mlli 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM l:lOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAfl!E TEA - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTE~T - BTU/LB 
AVERAGE ASH CONTENT - X 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMBER 
TYPE 
SUPPlI ER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 
PRESSURE DROP - KPA 
PARTICULATE OUTLET LOAD - G/CU.M 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PROD UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A•E FIRM 
DEVELOPMlNT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - % 
lNl TlAL START-UP 
ABSORBER SPARE CAPACITY INDEX - l 
ABSORBER SPARE COMPONENT INDEX 

** ABSORBER 
NUMB ER 
TYPE 
INITIAL START UP 
SUPPLIER 
SHELL MATERIAL 

KANSAS POWER & LIGHT 
JEFFREY 
1 
WAMEGO 
KANSAS 
D 

43. 0100 LBIMMBTU) 
129. .300 LBIMMBTU> 

272 c.o 
720.0 
680.0 

******* 
540.0 

COMBUSTION ENGINEERING 
PULVERIZED COAL 
BASE .. , .. ......... 

COAL 

188 ~9. 

5.80 

****** 
28.00 

****** 
.32 

****** 
.01 

****** 

2 
COLO SIDE 
C·E· WALTHER 

98.6 
1327.9 

139.4 
******* 

.01 

NONE 

(******* ACFM) 
( 276 F) 
( 600 Fl) 

26 0 0 FT> 

( 8125 BTU/LB) 
•••••• 

<2814000 AC FM) 
( 283 F> 
(***** lN-HC:O> 
< .03 GRISCF> 

THROWAWAY PRODUCT 
WET SCRUBBING 
LlMESTOltE 
NONE 
COMBUSTION ENGINEERING 
BLACK & VEATCH 
FULL SCALE 
NEW 

99 .oo 
80.00 

8178 
20.0 

1.0 

6 
SPRAY TOWER 
8178 

COMBUSTION ENGINEERING 
316L SS 

155 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS POwEA E. LIGHT: JEFFREY 1 (CONT.> 

SHELL LINEA MATERIAL 
INTERNAL MA TERI AL 
PRESSURE DROP - KPA 

** FANS 
NUMB ER 
TYPE 
CONSTRUCTION "ATERIALS 
SERVICE - WET/DRY 

•• "IST ELIMINATOR 
TYPE 

•• 

•• 

•• 

CONSTRUCTION MATERIAL 
CONf JG URA TI ON 
NUMBER OF STAGES 
NUMBER Of PASSES 
FREEBOARt DlSTANtE - M 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - M/S 

PUMPS 
SERVICE -------
ABSORB ER REClRC ULATION 

TANKS 
SERVICE -------
REACTION 

REHEATER 
NUMBER 
TYPE 

** WATER LOOP 
TYPE 
fAESM l'IAKEUP WATER ADDlllON - LITEASIS 

** REAGENT PREPARATION EQUIPMENT 
NUMBER Of BALL MILLS 
BALL "ILL CAPACITY-" T/H 

** TREAT"ENT 
PRODUCT CHARA CT EAl STl CS 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TAANSPOATA TION 

NONE 
316L SS <Z SPRAY HEADERS) 

1.0 ( 4o0 1N-H20> 

4 
BOILER loDo 
CARBON STEEL 
DRY 

CHEVRON 
FlBE~GLASS 

HORI 20NTAL 
2 

1.22 ( 4.Q fT) 

5.1 ( 2.00 JN) 
45 DEG 
POND WATER, 150 PSlG 

.3 ( 1o0 fT/S) 

NU"BER 

6 

NU"BER 

4 

BYPASS 

CLOSED 
35.1 

1 
10.9 

557 GP") 

( 12o0 TPH) 

"lXED WITH BOTTOM ASH 

FlNAL 
POND 
ON-SITE 
PUMPED 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY U"JLIZATJON % REMOVAL PEA BOILER fGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR ------
8178 SYSTEM 744 

•• PR08LE"S/SOLUTJONS/C0"MENTS 

917 8 S YS TE" 

10/78 SYSTE" 

THE SYSTEM JS JN THE SHAKEDOWN PHASE OF OPERATION• EACH Of THE SIX 
MODULES OPERATED DURING THIS PERIOD. NO MAJOR PROBLEMS WERE REPORTED• 
INTEGRATED OPERATION OF THE SYSTEM JS EXPECTED DURJN6 THE FIRST HALF OF 
OCTOBER. 

720 

744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS POWER I>. llGHT: JEFfHY 1 <COhT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

•• PROBLEMS/SOLUTIONS/COMMENTS 

11178 SYSTEM 

12178 SYSTEM 

INTEGRATED OPERATION FOR THIS UNIT HAS NO~ YET BEEN ACHIEVED. A CERTIF
ICATION TEST WHICH HAD BEEN SCHEDULED HAD TO BE CANCELLED DUE TO A BOILER 
OUTAGE. AT THIS TIME THE COLD WEATHER HAS FORCED POSTPONMENT Of THE TEST 
INDEFINITELY. MEANWHILE INTERMITTENT FGD OPERATIONS CONTINUE. 

72G 

744 

•• PROULEMS/SOLUTIONS/COMMENTS 

1179 SYSTEM 

2179 SYSTEM 

3179 SYSTEM 

4/79 SYSTEM 

5/79 SYSTEM 

NO PROBLEMS HAVE BEEN REPORTED FOR THIS PERIOD. 

~ . -
.o 

744 

672 

744 

72 Ci 

74 4 

0 

0 

c 

0 

.a 
• (I 

** PROBLEMS/SOLUTION SICOl'IMENTS 

6179 SYSHM 

THE bOILER WAS SHUT DOWN FOR WARRANTY INSPECTION ON APRIL 1 AND REMAINED 
OUT or SERVICE DURING MAY. 

72G 

** PRObLEMS/SOLUTIONS/COMMENTS 

7/79 SYSTEM 

8179 SYSTEM 

9/79 SYSTEM 

THE UTILITY REPORTED THAT THE UNIT RETURNED TO SERVICE THE FIRST WEEK OF 
JUNE AND HAS SUFFERED NO OPERATIONAL DIFFICULTIES SINCE RESTART. 

744 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

10179 SYSTEl'I 

11179 SYSTEM 

12/79 SYSTEl'I 

OPERATIONS WERE NOT UNUSUAL THROUGH JULY AMO AUGUST. THE UNIT PASSED THE 
COMPLIANCE TEST DURING THE JUNE-JULY PERIOD. THE UNIT Will SHUT D0Wh 
IN MID-SEPTEMBER FOR THE NORMAL 2 WEEK INSPECTION AND MAINTENANCE OUTAGE. 
THE UNIT IS EXPECTED BACK ON LINE ON OCTOBER 1. 

744 

720 

744 

** PA~bLEMS/SOLUTlONS/COMMENTS 

THE UTILITY HAS REPORTED THAT THERE HAS BEEN NO MAJOR OPERATING PROBLEMS 
DURIN6 THIS REPORT PERIOD. SOME HIGH BALL WEAR IN THE LIMESTONE BALL 
MILL ~AS DETECTED. 

AGITATOR FAILURES lN THE REACTION TANK HAVE OCCURRED. 
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EPA UTILITY HD SUR\IEV: FOUkTH QUARH~ 1979 

SECT l ON 3 
DESIGN AND PcRFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
Pl A NT NA ME 
UNIT NUMllER 
CI TY 
STA TE 
REGULATORY CLASSIFICATlO~ 

PARTICULATE EMISSION LIMITATION - NG/J 
S02 EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPA(JTY - M" 
NET UNIT HNERATING CAPACITY "IFGD - MW 
NET UNIT GENfRATING CAPACITY "0/FGt - MW 
EQUJVALE~T SCRUBBED CAPACITY - ~W 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SER\IICE DATE 
MAXIIWM IJOILER FLUE GAS FLOW - cu.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

•• FUEL DATA 
FUEL TYPi 
FUEL GRADE 
A\IERAGE HEAT CONTENT - JIG 
RANGE HEAT CONT ENT - B TUil b 
AVERAGE ASH CONTENT - ~ 

liA NG E ASH CON TE NT - X 
A\IERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE COlllTE~T - X 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMP ER 
TYPE 
PARTICULATE DESIGN REMOllAL EFFICIENCY - % 
JLUE GAS CAPAC I TY - CU .MIS 
fLUE GAS T~MPERATURE - C 
PARTICULATE OUTLET LOAD - G/CU.M 

** PARTICULATE SCRUB&ER 
NUl'IB ER 
TYPE 
SUPPL HR 
NUMIHR 0 f STAGES 
SHELL MATERIAL 
LINING l'IATERlAL 
INTERNAL MATERIAL 
TYPE OF NOZZLES 
liOlLER LOAD/SCRUBBER - i 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEl'IPERATUAE - C 
LIQUID RECIRCULATION RATE - LITER/S 
L/G RATIO - LITERJCU 0 M 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - G/CU.M 
SOZ INLET CONCENTRATION - PPM 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEl'I SUPPLIER 
A-E FI AM 
DEVELOPMENT LEVEL 

KANSAS POWER ~ LIGHT 
LAWRENCE 
4 
LAWRENCE 
KANSAS 
D 

4 3. 
129. 
576 .o 
125.0 
115.0 

** * ** ** 
125.0 

COl'IBUSTION 
PULll ER I ZED 
CYCLIC 
0/ 5 I 

190.18 
137.8 

37. 
2.4 

COAL 
•••••• 

23260. 

9.80 

****** 
1Z. Ou 

•••••• 
.55 

****** 
.03 

****** 

COLO SIOE 
99.0 

165 ·' 
147.Z 

.os 

z 
VENTURI 

.100 LB/Ml'IBTU) 

.300 LB/l'IMBTU) 

ENGINEERING 
COAL 

403000 ACFM> 
21i0 F) 
120 FT) 

b.O FT) 

( 10000 BTU/LB) ....... 

350000 ACFM) 
Z.97 f) 

.02 GR/SCF> 

COl'IBUSTION ENGlNEERING 
1 

316L SS 
NONE 
RUBBER COATED FIBERGLASS (NORYL) RODS [SPRAY NOZ 
NON-ATOMIZING, FAN TYPE SPRAY 

so.a 
95.1 Z.01500 ACFM) 

137.8 280 F) 
ZZ6.8 ( 3600 GPM) 

2.4 (18.Q GAL/1000ACF) 
******* (••••• IN-H20) 

6.9 ( 3.03 GR/SCF) 
.748 

THROWAWAY PRODUCT 
WET SCRUBBING 
Lll'IESTONE 
NONE 
COMBUSTION ENGINEERING 
BLACIC & VEATCH 
FULL SCALE 
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EPA UTILITY fGD SUKVEY: FOURTH QUARTER 1979 

KANSAS POWE~ t. LIGHT: LAWREl\oCE 4 CCOIT .) 

111Ew/RETRvflT 
PAAT!CULAH DESIC,N REMOVAL EHICIENCT - Z 
S02 DE~lbN REMOVAL EF FlClENCY - ~ 
11111 TIAL START-UP 
ABSORBi:.R SPARE CAPAC! TY 11\DEX - ;. 
ASSORIHR SPARE COMPONEl';T INDEX 

** At>SO'llJE R 
l'lUMB ER 
TYPE 
INITIAL START UP 
SUPP LI EA 
r.UMl'ER OF STAGES 
SHELL MATERIAL 
SHELL LINE~ MATERIAL 
lNTFRNAL MATE RI AL 
NUMBER Of NOZZLES 
bOILER lvADIABSORBER - X 
uAS FLOW - cu.MIS 
GAS TEMPERATURE - C 
LIUUID RECIRCULATION PATE - LITERjS 
LIG RATIO - LICU.M 
PRESSURE DROP - KPA 
PARTICULATE OUTLET LOAD- c.lcu ... 
PARTICULATE REMOVAL EFFICIENCY - % 
S02 CUTLE.T CONT RAT JON - Pf'M 
S02 DESIGN REMOVAL EfflCJENCY - X 

•• f ANS 
NUMBER 
TYPE 
CONSTRUCTION l'!ATERlALS 
SERVICE • wET/DRY 
CAPACITY - CU.MIS 

•• MIST ELIMINATOR 
NUMeER 
TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NUMPER OF STAGES 
NUMBER Of PASSES 
FREEBOARD DISTANCE - M 
VANE SPACING - CM 
VANE Al'lGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 

** MIST ELIMINATOR 
NUMflER 
CONSTRUCTION MATERIAL 
CONF IGURATJON 
NUMBER OF STAGES 
OIASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 

** PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RAl'lGE 
CONTROL MANNER 
llODE 
SENSOR LOCATION 

** PUMPS 
SERVICE 

SLURRY FEED 
MIST ELIMINATOR WASH 
MILL SLURRY 
CLASSIFICATION TANK TRANSFER 
VENTURI RECIACULATlON 
ABSORBER RfC!RC ULATION 

RETROFIT 
98.90 
n.oo 

1 I 7t: 

2 

.a 

.c 

SPRAY TOWER 
1/H 

COMeUSTION ENGINEERING 
2 

316L SS 
'llONE 
fKP SPRAY HtADE~s. CERAMIC NOZZLES, 316L SS SuPP 

32 

2 

5 '· 0 82 .3 5 
51.1 

334. 

.6 

.1 
98 .9 

20~ 

73 .o 

BOILER JO 
CAABON STEEL 
DRY 

80.22 

8 
CHEVRON 
FRP 
HORIZONTAL 

3 
2 
, .C7 

9" DEG. 

( 174500 ACFM> 
( 124 F) 

C 53JO GPl'l) 
C 30.C GAL/1000ACf) 
( 2.5 IN-HZO> 
< .032 GR/SCF) 

l 17JOOO ACFl'I) 

< 3.5 FT> 
( 3.50 IN) 

1ST STAGE, ~ERTICALLY UPWARD AND DOWNWARD; tND S 
1 .8 < o.O FTIS> 

4 
fRP 
HORlZ ONUL , 
INTERMITTENT, HIGH PRESSURE WATER WASH DIRECTED 

1·.a l 6.0FTIS> 

S02 1 SLURRY FLOWS, PM, X SOLIDSo PRESSURE DROP 
PH = s.s-s.1 
AUTOMATIC 
fEEDBACll: 
PH PROBES IN REACTION TANKS 

NU,. BER 

6 
•••• 
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EPA UTILJlY f~O SURVEY: FOURTH QUARTER 1979 

KANSAS POmER & LIGHT: LAWRENCE 4 (CONT.) 

** TANKS 
SERVICE 

TOWER RECIRCULATION TANK 
VENTURI kECYCLE 
CLAR lflCATlON A ND COLLECTION TANK 
OlLUlION AND STORAGE TANK 
REACllON TANK BLEED TANK 

** REHEAlER 
NUl'lll ER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOO ST - C 
ENERGY AdlUIAEO 

** THICKENER 
NUMBER 

** WATER LOOP 
TYPE 

** REAGEhT PREPARATION EQUIPMENT 
NUMBER Of aALL l'IILLS 
POINl OF AOOITI ON 

** TREATl'ENT 
TYPE 
INLET· K(./S 
INLE 1 SOLIDS - X 

** DISPOSAL 
NATURE 
TYPE 
LOCAlION 
AREA - ACRES 

** DISPOSAL 
NATURE 
T'f PE 
LOCA ll ON 
TRAN SPORT AT lON 
AREA - ACRES 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
AREA - ACRES 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
AREA - ACRES 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
AREA - ACRES 

2 
2 
1 
1 
1 

1 
IN-LINE 
HOT WATER 

27.8 ' so f} 
1o25% Of BOILER OUTPUT 

CLOSED 

1 
REACTION TANK 

FORCED OXIDATION 
101.2 <13392 LB/MIN) 
32.s 

INTER IM 
POND 
ON-SITE 

,, .o 

FINAL 
PONO 
ON-SHE 
OVERFLOW FROM INTERIM SLUDGE POND 

4.0 

FINAL 
PONO 
ON-SITE 
OVERFLOW FROM INTERIM SLUDGE POND 

za.o 

FINAL 
POND 
ON-SITE 

28.0 

FINAL 
PONO 
ON-S JTE 

4.0 

---------------------------·--------------PERfORMANC I OATA·--·--·-----------------------------------
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMO~AL PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

0/69 SYSTEM 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

KANSAS POioER i. LIGHT: LAWREhCE 4 (CCNT •) 

-----------------------------------~------PERFORMANCE OATA------------------------------------------
PERl OD MODULE AVAILABILITY OPcRABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
•• PRObUMS/SOLUTIOhSJCOMMENTS 

0170 SYSTEM 

PROBLEMS ~ITH THE FGD SYSTEM ON BOILER NO. 4 INCLUDED BUILDUP AND PLUGGING 
OF THE INLET DUCT WHERE HOT GASES ENTER THE SCRUBBERS, EROSION Of SCRUBBER 
WALLS, CO~POSlON OF SCRUBBERS lNTERNALS 1 BUILDUP ON loO• fAN ROTORS, AND 
PLUGGING OF OhAIN LINES, MARBLE BEDS, AND DEMISTERS. LOW S02 REMOVAL WAS 
CAUSED BY OVERBURNlNG Of THE LIMESTONE AND DROPOUT OF THE LIME WITH THE 
ASH IN THl BOTTOM OF THE SCRUBBER. 

THE SCRUBEERS WERE MODIFIED IN 1969 BY RAISING THE DEMISTER AND ADDING 
SOOT BLOWERS IN THE INLET DUCT AND REHEATER TO REDUCE PLUGGING. NE~ SPRAY 
NOZZLES WERE ALSO INSTALLED. REHEATER PLUGGING WAS ELIMINATED BY REPLACIN 
COPPER REHEAT COILS WITH A CARBON STEEL UNIT HAVING WIDELY SPACED FINS. 

** PROHLEMS/SOLUTIONS/COMMENTS 

0/72 SYSHM 

MAJOR MODIFICATIONS IN 1970 WERE SANOHLASTING ANO COATING OF THE INTERIOR 
Of THE SCRUBBERS, REPLACEMENT Of ALL INTERNAL STEEL PIPES WITH PLASTIC ANO 
FIBERGLASS, AND REPLACEMENT OF STAINLESS STEEL DEMISTERS WITH FIBERGLASS. 
SINCE DEMISTER PLUGGING WAS NOT COMPLETELY ELlMINATEDt THE UNIT WAS WASHED 
MANUALLY EVERY NIGHT TO MAINTAIN THE REQUIRED OUTPUT. 

** PRObLEMS/SOLUTIONS/COMMENTS 

0173 SYSTEM 

THE MODIFICATIONS IN THE SUMMER Of 1972 ON THE TWO FGD MODULES INCL~DED 
EhLARGEMEhT OF THE CAYSTAL~lZATlON TANK, AND INSTALLATION OF NEW PLASTIC 
SPRAY NOZZLES, NEW SLURRY PUMPS ANO STRAINERS, AND NEW MULTIPLE MIXERS 
Ih THE TANK. PROBLEMS THA1 REMAINED INCLUDED CORROSION, INEfflCIENl 
DAMPERS, EXPANSION JOINT FAILURE, DEMISTER FOULING, RAPID EROSION OF THE 
SLURRY PUl'IP 1 AND VALVE FAILURE. 

** PRO&LEMS/SOLUTIONS/COMMENTS 

0174 SYSTEM 

OPERATION OF THE fGO SYSTEM SINCE THE FALL Of 1973 HAS BEEN THE MOSl 
SUCCESSFUL TO DATEo 

** PROBLEMS/SOLUTIONS/COMMENTS 

0175 SYSTEM 

IN 1974 THIS UNIT WAS AVAILABLE FOR OPERATION 343 DAYS. FIFTY PERCENT Of 
THE FUEL CONSUMED WAS COAL, TWO PERCENT FUEL OIL, AND FOURTY-EIGHT PERCENT 
NATURAL GAS. 

•• P~ObLEMS/SOLUTIONS/COMMENTS 

6/75 SYSTEM 

DURING 1975 THIS UNIT WAS AVAILABLE FOR OPERATION 333 DAYS. SIXTY-FOUR 
PERCENT Of THE FUEL CONSUME I WAS COAL, THREE PERCENT FUEL Oll 1 AND 
THIRTY-THREE PERCENT NATURAL GASo 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

7175 SYSTEM 

STATION LOAD IS REDUCED TO 50 PERCENT EVERYNJGHT. THEREFORE, ONE Of THE 
MODULES CAN BE TAKEN Off-LINE NIGHTLY FOR CLEANING OR REPAIR. WYOMING 
COAL CC.51 SULFUR) IS BEING BURNED IN THE BOILER. SOME NATURAL GAS HAS 
BEEN BURNED SINCE JUNE 20. 

744 
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EPA UTILITY fGD SURVEY: FOURTH QUARTE~ 1979 

KANSAS POWEi< d. LIGHT: LAWRENCE 4 ICC.NT•> 

------------------------------------------PERFORMANCE DATA------------------------------··-·······--
PERIOO MODULE AVAILABILITY OPERAeILITY RELIAOILITY UTILIZATION % REMOVAL PER BOILER fGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
** PkObLEMS/SOLUTIONS/CtMMENTS 

8175 SYSTEM 

9175 SYSTEM 

10/75 SYSTEM 

11175 SYSTEM 

12175 SYSTEM 

1176 SYSTiM 

EACH MODULE IS SHUT DOWN ONCE PER WEEK FOR INSPECTION AND CLEAN-UP. 

744 

720 

744 

720 

744 

744 

** PRObLEMS/S OLUTION $/COMMENTS 

2176 SYSTEM 

3176 SYSTEM 

4176 SY STEM 

5176 SYSTEM 

6/76 SYSTEM 

7176 SYSTEM 

8/76 SYSTEM 

9176 SYSTiM 

THE UTILITY IS REPLACING THE SCRUBBING SYSTEM WITH A ROD-DECK VENTURI 
FOLLOWED t't' A SPRAY TOWER. 

696 

744 

12u 

744 

720 

744 

744 

•• PRObLEMS/SOLUTIONS/COMMENTS 

10176 SYSTEM 

11176 SYSTEM 

12176 SYSTEM 

A SCHEDULED UNIT OUTAGE COMMEMCEO IN MID-SEPTEMBER FOR A TURBINE OVERHAUL 
AND RESTARTED IN EARLY JANUARY. 

744 

720 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT CONTINUES TO FIRE LOW SULFUR WYOMING COAL• 

1177 SYSTEM 744 

•• PRObLEMSISOLUTJONSICOMMENTS 

THE ~EW LIMESTONE fGD SYSTEM BECAME COMMERCIALLY OPERABLE JN EARLY 
JANUARY 1~77. THE UTILITY REPORTS THAT BOTH PARTICULATE AND S02 REMOVALS 
ARE QUITE SATISFACTORY. 

MINOR PROLLEMS HAVE BEEN RELATED TO MAINTAINING DESIRED SOLIDS LEVEL IN 
THE ~AKE-~P TANK. MODJflCATJOON PLANS INCLUDE CESSATION Of SLURRY DILU
TION, WHICH CURRENTLY PRECEOES THE INTRODUCTION OF THE f'1ESH LI"ESTONE 
SLURRY INTO THE RECIRCULATION LOOP. THE UTILITY PLANS TO PU"P THE 35X 
SOLIDS SLUPRY DIRECTLY FROM THE SLURRY TANK INTO THE RECIRCULATION LOOP. 

CURRENTLY SEVERAL DIFFERENT MAKES Of SLURRY PUMPS ARE BEING USED. ALL 
ARE FUNCTIONING WELL SO FAR. THE PUMPS HAVE NOT BEEN IN SERVICE LONG 
E~OUGH FOR COMPARISONS TO BE DRAWN• 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KAN~AS POwER & LIGHT: LAWREhCE 4 (CCNT .) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILllATlON X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

2177 SYSTEM 672 

3177 SYSTEM 744 

4/77 SYSTEM 72(; 

** P~OtJLt;MS /SOLUTION S/COMMENlS 

5177 SYSTtl'I 

6177 SYSTEM 

THE SCRUB~ER WAS NOT REQUIRED FOR SERVlCE DURl~G THE REPORT PERIOD eECAUSE 
NATU~AL GAS WAS FIRED IN THE BOILER. 

744 

720 

** PRObLEMS/SOLUTIONS/COMMENTS 

7177 SYSTEM 

8177 SYSTEM 

THE NO. 4 BOILER HAS BEEN FIRING 100% NATURAL GAS FOR ALL BUT 8•10 DAYS 
SlNCE THE BEGINNING OF APRIL 1977. 

MlST ELIMINATOR CRACKS HAVE BEEN A PROBLEM. 

A COMPRESSOR &REAKDOWN IN THE RECYCLE TANK AIR AGITATION SYSTEM AND THE 
RtCYCLE TANk STRAINER SCREEN WASH HAVE BEEN PROBLEM AREAS. 

SOOT BLOWER PROBLEMS WERE ENCOUNTERED• 

THE DENVER SLURRY PUMPS ARE EXPERIENCING SOME ON-GOING PROBLEMS. WHILE 
THE ALLEN-SHERMAN-HOFF PUMPS ARE OPERATING SATISFACTORILY. 

744 

744 

** PRObLEMS/SOLUTIONS/COMMENTS 

9177 SYSTEM 

ThE BOILER BURNED NATURAL GAS THROUGHOUT AUGUST. 

THE ~lST ELIMINATOR CRACKS HAVE BEEN REPAIRED. 

THE RECYCLE TANk STRAINER PROBLEMS PERSISTED AND THE AIR AGITATION SYSTEM 
COMP~ESSOR WAS MALFUNCTlONING. 

THE OENVER SLURRY PUMPS ARE FUNCTIONING Al>EQUATELY AT PRESENT. THE PUMP 
GLAND PACklNG ARE BElNG REDESIGNED. 

720 

** PRObLEMS/SOLUTIONS/CO"MENTS 

10/77 SYSTEM 

11/77 SYSTEM 

AS OF SEPTEMBER 15 THE UNIT BURNE~ COAL. 

744 

THE SYSTE~ CAPACITY WAS CUT BACK TO 50 PERCENT IN OCTOBER BECAUSE A NEW 
CCOLING TOWER IS BEING CONSTRUCTED. 

** PRObLEMS/SOLUTIONS/COMMENlS 

12/77 SYSTEM 

ON NOVEMBEP 15 A MAJOR FGO SYSTEM OVERHAUL TOOK PLACE WHILE THE TURBINE 
WAS DWON FOR INSPECTlON AND THE NEW COOLING TOWER WAS BEING CONNECTED· 

744 
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EPA UTILITY FGO SURVEY: FOU~TH QUARTER 1979 

KANSAS POWER Is. LIGHT: LAWREhCE 4 CCCNl •) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ------·---- ----------- ----------- ----- ----- ----- ------ ----- ------
** PRObLEMS/SOLUTIONS/COMMENTS 

THE UNIT CAME BACK ON LINE DECEMBER 20 AT FULL CAPACITY. 

1/78 SYSTEM 744 

*'* PRObL~MS/SOLUTI0'1S/COMMENTS 

2178 SYSTEM 

THE FGD SYSTEM OPERATED WITHOUT ANY PROBLEMS OTHER THAN SOME FAEEZlhG OF 
THE PIPELINE.So 

DISCHARGE LINE FREEZING CAUSED CLARIFIER PLUGGING. 

672 

*'* PRO~LEMS/&OLUTIONS/COMMENTS 

3178 A 10 o.o 
ti 10 o.o 
SYS HM 10 o.o 

4178 A 10 o.o 
B 10 o.o 
SYSTEM 100.0 

5178 SYSTEM 

6/78 SYSTEM 

THE THICKlNEA UNDERFLOW LINE IS STILL FROZEN AND TWO 3 INCH DIAMETER FIRE 
HOSES ARE BEING USED TO PUMP THE UNDERFLOW SOLIDS TO THE PONO. 

1 c 0 .o 100.0 
1 oa.:J 100.0 
1 0: .'.) 100.0 744 720 720 

100 .o 100.0 
1 00 .o 100.0 
1 cc .f'.I 100.0 72 (j 744 744 

744 

720 

*'* PRObLEMS/SOLUTIONS/COMMENTS 

7178 SYSTEM 

8178 SYSTEM 

THE BOILE~ ANO FGD SYSTEM BOTH OPERATED THROUGHOUT THE PERIOD WITHOUT 
ANY FORCED OUTAGES. 

744 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

9/78 SYSTEM 

THE UTILITY REPORTED THAT THE SYSTEM RAN WITH NO FORCED OUTAGES DURING THE 
PER IO o. 

THE SYSTE~ RAN CONTINUOUSLY THROUGHOUT THE PERIOD WITH THE EXCEPTlOh OF A 
OhE WEEK OUTAGE FOR A BOIL> A-TURBINE INSPECTION. 

720 

•• PR08LEMS/SOLUT10NS/COMMENTS 

10/78 SYSTEM 

11178 SYSTEM 

12178 SYSTEM 

THE LNIT ~AS DOWN THE LAST WEEK AND A HALF IN SEPTEMBER FOR A SCHEDULED 
FALL TuRDlNE/BOlLER OUTAGE. ROUTINE MAINTENANCE INCLUDED BOILER ANo 
TURBINE CLEANING ANO REPAlAo 

744 

720 

744 

** PAObLEMS/SOLUTIONS/COMMENTS 

1179 S'ISHM 

Ah EPA SPONSORED CONTINUOUS MONITORING TEST BEGAN AT THIS UNIT AT THE 
biGINNING OF DECEMBER AND WILL CONTINUE THROUGH THE END Of JANUARY. THE 

TEST lNVOL~ES 24 HOU~ MONITORING Of SOZ, OPACITY ANO NOX. 

744 
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EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

KANSAS PO~ER L LIGHT: LAWRENCE 4 (CONT.) 

-----------------------------------•------PERFORMANCE OATA------------------------------------------
PERIOD "OOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REl'IOVAL PEA BOILER FGO CAPo 

502 PART. HOURS HOURS HOURS FACTOR 

Z.179 SYSTEM 672 

u PROULEl'IS/S OLUTIONS/CO"l'IENTS 

3179 SYSTEl'I 

ONE l'IODULl ~AS FORCED OUT Of SERVICE FOR 2 DAYS WHEN ITS TANK AGITATOR 
FAILED. 

OhE MODULl wAS FORCED OUT Of SERVICE FOR AN 8 DAY PERIOD DUE TO A F'lll 
"OTOfi l'IALFUlllCTlOlll 

744 

•• PRO&LE"S/SOLUllONS/COl'll'IENTS 

4179 SYSTE" 

5179 SYSlE" 

6179 SYSTE" 

UNIT 4 EXPLRIENCED A MOTOR IAILURE ON AN l.D. FAN OURING THE FEBRUAAY
l'IARCH PERICO. 

744 

720 

•• PROULEl'IS/SOLUTIONS/COl'll'IElllTS 

7179 SYSTEM 

8179 SYSTEM 

9179 SYSHM 

THE UTILITY REPORTED THAT THE SYSTEl'I RAN WELL. THE ONLY FGD SYSTEM RELATED 
OUTAGES WEfiE DUE TOA MIXER FAILURE ANO GENERAL "AINTElllAlllCE. 

144 

744 

720 

•• PRObLEMS/SOLUTlONS/COl'll'IENTS 

rn/79 SYSTEM 

11/79 SYSTEl'I 

12.179 SYSTU• 

DURING THE THIRD QUARTER AN OUTAGE WAS CAUSED BY MIXER MOTOR ANO OTHER 
MIXER RELATED PROBLE"S• DURING THE OUTAGE MAINTENANCE WAS DONE 0111 T11E 
BOILER AND SCRUBBERS AND REPAIR WORK WAS DONE ON THE "IXERS. 

THE UflIT WAS OPERATED AT HALF LOAO OURING THE LAST WEEK OF SEPTEl'IBfA ANO 
WAS SHUT DOWN COMPLETELY IN EARLY OCTOBER FOR THE ANNUAL FALL OUTAGE. 

144 

120 

744 

•• PROllLEl'ISISOLUTIONSICO"l'IENTS 

THE UNIT WAS DOWN FOR APPROXIMATELY 10 DAYS OF SCHEDULED OUTAGE FOR FALL 
IUlNTE NANCE. 

SOME AGITATOR SHAFT FAILURES OCCURRED IN THE REACTION TANK CAUSIN6 
MAINTENANCE ATTENTION. 
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EPA UTILITY HD SUllVEY: fOUHH QUAllH~ 1979 

SECTION 3 
DESIGN AND P~RfORMANCf DATA FOR OPERATIONAL DOMESTIC FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANV NAME 
PLANT NAl'IE 
UNIT NUl'!tJER 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LlMITATION - "'G/J 
S02 EMISSION LIMITATION - t.G/J 
NET PLANT GE~ERATI"'G CAPACITY - MW 
GROSS UNIT G.ONEAATING CAPAUTY -"" 
NET UNIT GfNtRA TING CAPAC ITI" W JfGO - MW 
NET UNIT GENERATIN6 CAPACITY WO/FGD - ~W 

EQUIVALEhT SCRUBBED CAPACITY - MW 

** llOllf A DATA 
SUPPLIER 
TY PE 

** 

SERVICE LOAD 
COMl'!ERCIAL SERVICE DATE 
MAXJMU~ bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACI\ TOP l>IAME TfR - M 

FuE L DA TA 
FUEL TYp~ 

FUEL G~ADE 
AVERAGE HEAT CONTENT - JIG 
kANGE HEAT CONTEt.T - IJTU/LB 
AV~RAGE ASH CONTUH - ~ 
kA t-.G E ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - % 
f<ANGE l':O l S TUR E CONTENT - % 
AVE~i.Gt SULFUR CONTENT - % 
RA NG E :.uLF UR CONTENT - 4 
AVERAGE CHLORIDE CONTEt.T - % 
~A NG E CH LOR IDE CONTENT - % 

u PARTICULATE SCRUBLER 
NUMPER 
TYPE 
SUPPL HR 
NUMBER Of STAGES 
SHELL MATERIAL 
LlNil\G MATERIAL 
INTER~AL MATERIAL 
TYPE Of NOZZLES 
BOILER LOAD/SCRUbBER - % 
FLUE GAS CAPAC! TY - CU .MIS 
FLUE GAS TEMPERATUR~ - C 
lI~UlO R~CIRCULATION RATE - LITER/S 
L/G RATIO - LITE~/CU 0 M 
PRESSURE DROP - KPA 
S02 INLET CONCENTRATION - PPM 

** FGO SYSTEM 
SALEABLE PRODUCT/THROWAWAY PROPUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E fJRM 
DEVELOPM~NT LEVEL 
NEWIRETAOflT 
PARTlCuLATE DESIGN REMCVAL EfflClENCT - % 
S02 OESil>N REMOVAL EFFlClENCT - % 
INI T lAl START-UP 
AB S 0 RB ER SPARE CAPAC I TY l N D EX - % 
ABSORBER SPARE COMPONENT INDEX 

KANSAS POWER & LIGHT 
LAWRENCE 
5 
LAWRENCE 
ll:ANSAS 
0 

43. 
215. 

57.6 
420.0 
401J.O 

.100 LB/Ml'IBTU> 

.500 Ll!/MMBTU) 

******* 
42'J.O 

COMBUSTION 
PULVERIZED 
CYCLIC 
DIM 

599.78 
148.9 
114. 

4.9 

COAL ........ 
23260. 

9.80 
****** 

12.00 
***** * 

.55 
****** 

.03 
•***** 

2 
VENTURI 

ENGINEERING 
COAL 

<1271000 ACfM) 
< 3uJ F> 
< 375 FT) 
( 16.0 fl) 

( 1uOCO BTU/LB) ....... 

COMBUSTION ENGINEERING , 
316L SS 
NONE 
316L SS RODS, 2 LEVELS OF SPRAY 
NON-ATOMIZING, fAN TYPE SPRAY 

5C • 0 
299.7 
14!'.9 
655.2 

( 635000 ACFM) 
l 300 f') 
< 1 .:i400 GPM) 

NOZZLES 

******* 
(16.0 GAL/1000ACf) 
(••••• IN-H20) 

.748 

THROWAWAY PRODUCT 
WET HRUBB ING 
LIMESTONE 
NONE 
COMBlSTION ENGINEERING 
BLACK & VEATCH 
fULL SCALE 
RETAOflT 

98.90 
sz.oa 

, 1 /71 

166 
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KANSAS POi.ER & LIGHT: LAWREt.CE 5 (CCNT.) 

** AbSOIHJ~R 
NUMBER 
TYPE 
INITIAL START UP 
SUPP LI ER 
t.UMBtR OF STAGES 
SHELL MAHRIAL 
SHELL LINER MATERIAL 
INTERNAL MA TERI AL 
t.Ul'IAER Of NOZZLES 
BOILER L0AO/ABSORBER - % 
GAS FLOW - CU.MIS 
GAS TEMPtRATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
LIG RATIO - LICU.l'I 
PRESSURE DROP - ~PA 

PARTICULATE REMOVAL EFFICIENCY - % 
S02 CUTLET CONTRATlON - PPl'I 
so2 DESIGN REMOVAL EFFICIENCY - t 

** FANS 
NUMI' ER 
TYPE 
CONS lRUC T ION l'IA TER lALS 
SERVICE - WET/DRY 
CAPACITY - cu.11/S 

** MIST ELIMINATOR 
NUMB ER 
TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMB ER OF PASSES 
FREEl!OARO DISTANCE - M 
VANE SPAClt.G - CM 
VANE ANGLES 
WASH SYSTEM 
PRESSURE DROP - KPA 

** 11\lST ELIMINATOR 
NUMPER 
CONSTRUCTION MATERIAL 
CONFIGURATION 
WASH SYSTEM 

** PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RANGE 
CONTROL MANNER 
MODE 
SENSOR LOCATION 

** PUMPS 
SERVICE 

REACllON/REcYCLE TANK bLEED 
VENTURI RECIRCULATION 
SLURRY hE.D 
MIST ELIMINATOR wASH 
PIILL SLURRY 
CLASSIFICATION TANK TRANSf EQ 
ABSORBER RECIRCULATION 

** TANKS 
SERVICE 

CLARIFICATION AND COLLECTION TAN~ 
DILUTION AND STORAG~ TANK 
REACTlONJRECYCLE 

•• REHEATER 
NUMBER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOO ST - C 

EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

2 
SPRAY TOWER 
4/78 

COMBUSTION ENGINEERING 
1 

31tL SS 
NONE 
fRP HEADERS, 

16 

2 

5C.O 
256.71 

52.2 
6SS. 

2. 5 
.6 

9f.9 
359 

52.0 

BOILER lD 
CARBON STEEL 
DRY 

283.14 

4 
CHE Vil ON 
FRP 
HORllONTAL 

' 1.07 
8.9 

90 DEG. 

CERAMIC NOZZLES <1 LEVEL> 

( 544000 ACFM) 
( 126 F) 
<1C400 GPM) 
( 19.0 GAL/1000ACF) 
( 2.5 1N-H20) 

< 600000 ACFO 

< 3.5 FT) 

( 3.50 IN) 

1ST !TAGE 1 VERTICALUY UPWARD AND DOWNWARD; 2ND S 
.2 ( 1.J JN-N20) 

2 
fRP 
HORllONTAL 
INTERMITTENT, HIGH PRESSURE WATER WASH DIRECTED 

SJ2, SLURRY FLOWS, PH 1 % SOLIDS, PRESSURE CHAl\GE 
PH=5.5-5.7 
AUTOP' AT 1 C 
FEEDEACK 
PH PROBES IN REACTION TANKS 

NUMBER 

**** 
2 
3 

•••• 
2 
2 
2 

NUMBER 

1 
1 
1 

1 
IN-LINE 
HOT ~ATER 

2, .a 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS POwER & LIGHT: LAWRE!l.CE 5 <CtNT.) 

ENERGY REQUIRED 

** WATER LOOP 
TY Pf 

1.25% OF BOILER OUTPUT 

CLOSED 

** REAGENT P"EPARATION EQUIPMENT 
NUMBER OF bALL MILLS 
POINT OF ADDITION 

** TREAT~ENT 
TYPE 
INLET SOLIDS - l 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
AREA - ACRES 

u DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
AREA - ACRES 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TR AN SPOR TAT ION 
AREA - ACRES 

REATION TANK 

FORCED OXIDATION 
10.0 

INTER I" 
POND 
ON-SITE 

16.0 

FINAL 
POND 
ON-SITE 
OVERFLOW FROM INTERIM SLUDGE POtH> 

' .o 

FINAL 
POND 
ON-SITE 
OVERFLOW FROM INTERJ" SLUDGE POND 

28.0 

-----------··----···------··---···--------PERFORMANCE DATA--------------------···-------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RE"OVAL PER BOILER fGD CAP. 

502 PART. HOURS HOURS HOURS FACTOI ------
7/75 SYSTEM 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

8/75 SYSTEM 

9175 SYSTEM 

OIL AND GAS WERE FIRED JN JULY AND AUGUST• RESULTING lN NO F6D OPERATION. 

744 

720 

** PRObLEMS/SOLUTIONS/COMMENTS 

t0/75 SYSTEM 

11/75 SYSTEM 

GAS AND OIL WERE BURNED ON A PART TIME BASIS DURING SEPTE"BER AND OCTOBER. 
BOILER OUTAGE WAS DUE TO INSPECTION AND TURBINE REPAIR. 

ADDITIONAL BOILER OUTAGE WAS DUE TO REPLACE"ENT Of THE SLURRY TANK SCREEN. 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

12175 SYSTEM 

1176 SYSTEM 

2176 SYSTEM 

PROJECTIO~S BY THE UTILITY FOR THIS UNIT CALL FOR 330 DAYS OF OPERATION 
ON 1~76 WITH FUEL CONSU"PTION BEING 601 COAL, 251 FUEL OIL, AND 
15% NATURAL GAS. 

LIKE UNIT 4 THIS UNIT MAY BE CONVERTED TO A ROD-DECK VENTURI AND SPRAY 
TOWEi' SCRUBbING SYSTEM. 

744 

744 

696 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS PO~ER l!. LIGHT: LAWRENCE 5 (CCNT .> 

--~---------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PRObLEMS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS REPORTEC BY THE UTILITY FOR THE PERIOD. 

3176 SYSTEM 744 

4176 SYSTEM 72G 

5176 SYSTEM 744 

o/76 SY STEM 720 

7176 SY STE.M 744 

8176 SYSTEM 744 

9/76 SY STEM 72 0 

10176 SYSTEM 744 

•• PRObLEMS/SOLUTIONS/COMMENTS 

11/76 SYSTEM 

12/76 SYSTEM 

THE eOILE~ FIRES NO. 2 FUEL OIL IN ADDITION TO LOW SULFUR WYOMING CCAL 
WHILE THE NEW SCRUBBING FACILITIES ARE BEING INSTALLED. THE ORIGINAL 
INJECTION AND TAIL-END SCRUBBING SYSTEM IS STILL AVAILABLE FOR SERVICE 
AND OPERATED WHEN THE UNIT FIRES COAL. THE SYSTEM WILL TREAT FLUE GAS 
RcSULTING FROM THE BURNING OF LOW SULFUR <0.5 PERCENT) WYOMING COAL. 

THE UTILITY REPORTS THAT THE INSTALLATION Of THE NEW ROD AND SPRAY TOWER 
SCRU~BING SYSTEM IS NOW IN PROGEESS. THE SYSTEM WILL CONSIST OF TWO SCRUB
BING lRAl~S EACH HANDLING S~l Of THE FLUE GAS CAPACITY. FOUNDATION 
AND STRUCTURAL STEEL ERECTION HAS BEEN COMPLETED, AND SOME OF THE BREECH-N 
ING HAS BEEN INSTALLED. THE UNIT WILL OPERATE IN A FULLY AUTOMATIC MOOE. 

kP&L REPO~TED THAT C-E HAS ENCOUNTERED SOME PROBLEMS WORKING OUT AND FINE 
TUNING SO~E Of THE LOGIC CIRCUITS. 

72C. 

744 

** PRObLEMS/SOLUTlONS/COMMENTS 

1177 SYSTEM 

Z/77 SYSTEM 

3177 SYSTEM 

4/77 SYSTEM 

5/77 SYSTEM 

6/77 SYSTEM 

KP&L REPORTED THAT CONSTRUCTION Of THE NEW SCRUBBING SYSTEM IS STILL lN 
PROGRESS. THE ERECTION Of THE STRUCTURAL STEEL AND BREECHING IS 
CONTINUlN~. THE MODULES ARE NOW BElNG ERECTED AT THE PLANT SITE, 
PA~ALLEL TO THE EXISTING MARBLE-BED SYSTEM. 

744 

b7t 

744 

72C 

744 

720 

•• PRObLEMS/SOLUTIONS/COMMENTS 

7171 SYSTEM 

OPERATION Of THE EXISTING MARBLE BED SCRUBBERS HAS BEEN QUITE SATISf•tTOAY 
AND NEARLY PROBLEM FREEL. THE CONNECTING DUCTWORK IS CURRENTLY 8EIN6 IN
STALLED LlD AS CONSTRUCTION CONTINUES. THE TWO PARALLEL SCRUBBING MODULES 
EACH DESIGNED TO HANDLE 200 MW Of GENERATING CAPACITY ARE INSTALLED, AS 
ARE THE REHEATER TUBE BUNDLES. THE EXISTING MARBLE BED SCRUBBERS WILL BE 
REMOVED WHEN THE NEW SCRUBBING SYSTEM IS READY FOR S02 REMOVAL OPERATIONS. 

744 

169 



EPA UTILITY FC.D SURVEY: FOURTH QUARTE~ 1979 

KANSAS PO~ER ~ LIGHT: LAWRENCE 5 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOo MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------
8177 SY STEM 744 

9177 SYSTEM 720 

** PROLLEMS/SOLUTIONSICOMMENTS 

10177 SYSTEM 

THE CONST~UCTION ON THE NEW SCRUBBER PLANT IS CONTINUING ACCORDING 10 
SCHEDULE AND lS EXPECTED TO BE COMPLETE BY APRIL 1978. kP&L INDICATED 
THAT MORE DETAILED INFORMATION WOULD BE AVAILARLE FOR THE NEXT REPORT. 

744 

** PROt:ILEMS/S OLUTIONS/COMMENTS 

11177 SYSTEM 

12177 SYSTEM 

THE SYST£~ OPERATED UNDER NORMAL CONDITIONS THROUGHOUT OCTOBER ANO 
NOVEMBER ~ITH NO PROBLEMS. 

72C 

74 4 

** PkOuLEMS/SOLUTIONS/COMMENTS 

1178 SYSTEM 

2178 SYSTEM 

THE CONST~UCTION Of THE ROC -DECK SCRUBBERS IS NOW COMPLETE. THE INLET 
DUCTWORK JS BEING INSTALLED, ANO THE OUTLET DECTWORK WILL BE INSTALLED 
ALONG WITH ADDITIONAL CONTROLS DURING THE SCHEDULED OUTAGE IN APRIL 1978, 
THE PRESENT FGD SYSTEM OPERATED WITHOUT ANY PROBLEMS. 

744 

672 

** PRObLEMS/SOLUTIONS/COMMENTS 

3178 SYSTEM 

4178 SYSTEM 

THE ORIGl~AL FGD SYSTEM WAS PULLED Off LINE ON MARCH ~0 SO THAT THE NEW 
SCRUBBER-~BSORBER SYSTEM COULD BE TIED INTO THE GAS PATH. THIS NEW SYSTEM 
CONSISTS or TWO MODULES EACH WITH A ROD SCCTION FOR PARTICULATE REMOVAL 
AND A SPRAY TOWER FOR S02 REMOVAL. THE CAPACITY IS 210 MW EACH MODULE. 
INITAL OPERATION SHOULD BEGIN BY THE FIRS~ Of MAY. 

74 4 

720 

** PRObLEMS/SOLUTIONS/COMMENTS 

5178 SYSTEM 

6178 SYSTEM 

THE NEW UhIT WENT IN SERVICE ON APRIL 14 4ND HAS OPERATED WITH NO OUTAGES 
SINCE STAH-UP. 

744 

720 

** PRObLEMS/SOLUTIONS/COMMENTS 

7178 SYSTEM 

8/78 SYSTEM 

THE BOILEh OPERATED ALL BUT TWO DAYS OF THE JUNE-JULY PERIOD, WHEN A 
BOILER DRAIN LINE LEAK CAU !ED AN OUTAGE. 

THE FGD SYSTEM OPERATED THE ENTIRE TIME THE BOILER WAS ON-LINE, WITH NO 
REPO~TEO PROBLEMS. 

744 

744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KANSAS POWER to. LIGHT: LAWREt-.CE 5 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROBLEMS/SOLUTIONS/COMMENTS 

9178 SYSTEM 

10178 SYSTEM 

THE S YSTE~ RAN WITH NO FOR CED OUTAGE
1
S DURING THE AUGUST-SEPTE llBER PERIOD• 

THE UNIT ~AS TAKEN DOWN AT THE END OF SEPTEMBER FOR A SCHEDULED TWO WEEK 
TURBINE/BOILER OUTAGE. ROUTINE MAINTENANCE lS BEING PERFORMED ON THE 
BOILER ANL> TURBINb 

72C 

744 

•• PROblEMSISOLUTIONSICOMMENTS 

11178 SYSTEM 

1217S SYSTiM 

THE SYSTEr. RAN THROUGHOUT THE PERIOD WITH ONLY ONE OUTAGE FOR AN ANNUAL 
ONE-WEEK eOILERITURBINE INSPECTION IN OCTOBER. 

72 c 

74 4 

** PROulEMSISOLUTIONSICOMMENTS 

A 30 HOUR OUTAGE WAS REQUIRED DUE TO A RUPTURED PIPE. 

1179 SYSHM 744 

Z/79 SYSTEM 672 

3179 SYSTEM 744 

4179 SYSHM 72C 

5179 SYSHM 744 

•• PRObLEMS/SOLUTIONS/COMMENTS 

6179 SYSTEM 

THE UNIT WAS BROUGHT DOWN TO 1/2 CAPACITY FOR A SCHEDULED 3 WEEK 
OUTAGE TO ~E~UILD AN AIR PREHEATER FAN MOTOR. 

72 0 

•• PRO~LEMS/SOLUTIONS/COMMENTS 

7179 SYSTEM 

8/79 SYSTEM 

9179 SYSTEM 

THE UTILITY "EPOATED THAT THE SYSTEM RAN WELL. THE ONLY FGD SYSTEM RELATED 
OUTAGES WE~E DUE TO MIXER FAILURE AND GENERAL MAINTENANCE. 

744 

744 

720 

•• PRObLEMS/SOLUTIONS/COMMENTS 

10/FI SYSHM 

11179 SYSTEM 

1217'1 SYSTLM 

THE UNIT OPEKATED NORMALLY THROUGHOUT THE THIRD QUARTER• THE UNIT Will 
COME DOWN fOR THE ANNUAL FALL OUTAGE ON THE 15TH OF OCTOBER. DURING THE 
OUTAGE SOME ~OILER WORK WILL BE DONE. THE SCRUBBER WILL Bl CLEANED AND 
MAINTENANCl WORK WILL BE PERFORMED ON THE "IXERS. THE OUTAGE IS TO LAST 
TWO WE EK So 

744 

72C 

744 
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EPA UTILITY FC.D SURVEY: FOUHH QUARHA 1979 

IC ANS AS Po•E~ & LIGHT: LAwREl'<CE 5 <CC.NT.) 

------------------------------------------PERFORMANCE DATA-------------------------------------····-
PERl 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l RE"OVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT WAS DOWN FOR APPROXIMATELY 10 DAYS OF SCHEDULED OUTAGE JOA FALL 
MAINTENANCE. 

SOME AGITATOR SHAFT FAILURES OCCURRED IN THE REACTION TANK CAUSING 
MAINTENANCE ATTENTION. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY hAME 
PLANT NA~E 
UNIT NUMBER 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NGIJ 
S02 EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERA TI NG CAPACITY - MW 
NET UNIT GENERATING CAPACITY W/fGD - MW 
NET UNIT GENtRATING CAPACITY WO/FGO - MW 
EQUI~ALEhT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAME TEA - M 

** FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE hEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - l 
RANGE ASH CONTENT - % 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - l 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - l 

** MECHANICAL C.OLLE CTOR 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EfFICIENCY - l 
FLUE GAS CAPACITY - CU.MIS 
PRESSURE DROP - kPA 

** PARTICULATE SCRUBBER 
NUMBER 
TYPE 
SUPPLIER 
NUMB Ell 0 f STAGES 
SHELL MATERIAL 
LINING MATERIAL 
INTERNAL MATERIAL 
TYPE Of NOZZLES 
BOILER LOAD/SCA UBPER - X 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 
LIQUID R~CIRCULATION RATE - LITERIS 
L/G RATIO - LITER/CU.Ill 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - GICUeM 
SOZ INLET CONCENTRATION - PPM 

•• FGO SYSTEM 
SALEABLE PROO UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 

KENTUCKY UTILITIES 
GREEN RIVER 
1-3 
CENTRAL CITY 
KENTUCKY 
E 

42. 
718. 
242 .o 
64.0 
60 .o 
62.0 
64 .o 

.097 LB/MMBTU) 
1.670 LB/MMBTU) 

BABC CCK & WILCOX 
PULV IRIZEO COAL 
PEAKING 

0/51 I 
169.88 
14!! .9 
so. 
4.9 

cou 
BITUMINOUS 

2 551'6. 

13.40 
****** 

12.10 
****** 

4.00 

****** 
******** •••••• 

CYCLONES 

( 360000 AC.FM) 
( 300 f) 

( 1ci5 FT> 
C 16.Q FT> 

( 11000 BTU/LB) 
****** 

WESTERN PAECJPJTATION 
85.0 
49.5 ( 105000 ACFM) 

******* 

1 
VENTURI 

(***** IN-H20) 

AMERICAN AIR FILTER 
1 

MILO STEEL 
ACID PROOF PAECRETE 
STAINLESS STEEL THROAT 
SPINNER VANE 

100.0 
136.0 

52 .2 
85.7 
4.6 

******* s.o 
22oc.ooo 

( 288200 ACfM) 
( 126 f) 

( 1360 GPM) 
t34.5 GAL/1000ACf) 
(***** IN-H20) 
l 2.20 GA/SCf) 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
NONE 
AMERICAN AIR FILTER 
FLUOR - PIONEER 
FULL SCALE 
RETROFIT 
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EPA UTILITY F<.D SURVEY: FOURTH QUARTER 1979 

KENTUCKY lJTlLITlES: GREEN RIVEi< 1·3 ((ONT.) 

PARTIClJLATE DESIGN REl"CVAL EFflClENCY - '
S02 DESIGN REMOVAL EFFICIENCY - :4 
COMl"ERCIAL DATE 
IN I Tl A L ST AR T-U P 
CONSTRUCTION IN ITI A Tl ON 
CONTRACT AWAROE 0 
ABS 0 RB ER SPARE CAPAC I T Y I"' 0 EX - :4 
ABSORBt.R SPARE COl'IPONElllT INDEX 

** ABSORl:!ER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUM~ER OF STAGES 
IHIHNSJONS - FT 
SHELL MATERIAL 
SHELL LINER l'IATERIAl 
INTERNAL l'IATERIAL 
bOILER LOAD/ABSORBER - X 
GAS fLOiol - CU.l'l/S 
GAS TEMPERATURE - C 
LIQUID RfCJRCULATION RATE - LlTER/S 
LIC. RA TIO • L/C UoM 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - M/SEC 
PARTICULATE OUTLET LOAD- G/CU.M 
S02 INLET CONCENTRATION • PPM 
S02 llUTLET CONTRATlON - PPM 

* * FANS 
NUMBER 
TYPE 
CONSTRUCTION l'IATERlALS 
SERVICE - WET/DRY 
CAPACITY - cu.MIS 

** MIST ELIMINATOR 
NUMB ER 
TYPE 
CON FIG URA TlON 

** PROCESS CONTROL CHEMJST~Y 
CONTROL VARIABLES 
CONTROL RANGE 
SENSOR LOCATION 

** PUMPS 
SERVICE 

SCRUBBER/ABSORB ER RECI RCUL ATIOt.I 
SLURRY TRANSFER 
POND RETURN 
i:ILEED STREAl'I 

** TANKS 
SERVICE 

SLAKED SLURRY OILUlIONIHOLDING lANK 
REAC TI ONIRECYCL E 
SLAIC ING TANK 

u REHEA TEA 
NUMBER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOOST - C 

** WATER LOOP 
TYPE 
FRESH l'IAkEUP WATER ADDITION • LlTERS/S 

** REAGE~T PREPARATION [QUJPMENT 
POINT Of ADDITION 

99.50 
81 .co 

6/76 
9175 
4174 
617~ 

.o 

.o 

MOBILE PACKED TOWER 
9/75 

AMERICAN AIR fJLTER 
1 

2ox2 cx21.s 
CAR&ON STEEL 
.75 JN. ACID PROOF PRECRETE REFRACTORY COATING 
SOLID POLYURETHANE BALLS, CERAMIC NOZZLES 

10C .o 
131.00 
52.2 

614. 
4.5 
1.0 
4.3 

.1 
'20C 

400 

1 
SCRUE!BER FD 
CARBON STEEL 
DAY 

169.88 

CHEVRON 
HORilONTAL 

( 288200 ACFM) 
( 126 f) 
( 975(1 GPM) 
( 34.0 GAL/100CACF> 
( 4 .Q IN-H20) 
( 14.0 FT/S) 
( .044 GRISCF> 

( 360000 ACfM) 

so2. GAS FLOW PRESSURE DROP. PH, PERCENT SOLIDS 
PH-5 TO 8.5; 101 SOLIDS IN RECYCLE 
PH-REACTANT TANK; DENSITY METERS-RECYCLE LIME 

NUl'IB ER 

3 
2 
2 
2 

NUMBER 

**** 
1 
2 

HOT AIR INJECTION 
STEAM 

22.2 40 f) 

DRY STORAGE BIN INTO SLAKER 

174 



EPA UTILITY fGO SURVEY: fOURTH QUARTER 1979 

KENTUCKY UTILITIES: GREEN RIVER 1-3 (COf.IT 0 ) 

** DISPOSAL 
NATURE 
TYPE 
LOCA llON 
TR AN SPOR TA TION 
AREA - ACRE.S 
CAPACITY - cu.M 

FINAL 
LINED POND 
ON-SITE 
PUMPED 

i.4 
2 J3 62 9 166.5 ACRE-FT> 

------------------------------------------PERFORMANCE OATA------------------------------------------
PER I OD MODULE AVAILABILITY OPEl<ARlllTY RELIABILITY UTILIZATION X REMOVAL PEA BOllEA FGD CAP• 

S02 PART. HOURS HOURS HOURS FACTOR 

9175 SYSTEM' 720 

** PRObLEMS/SOLUTlONS/COl'll'IENTS 

10175 SYSHM 

11175 SYSTEM 

12175 SYSTEM 7 4. 0 

1176 SYSTEM 4 2. 0 

THE SYSTE~ bECAME OPERATIONAL SEPTEMBEq 13 0 1975 ON A HALF-LOAD BASIS 
BECAUSE OF TURBINE OVERHAUl· LCGGING Of OPERATING DATA BEGAN DECEMBER 
1975. 

744 

72 c 

6 5 .(' 78.J 35,r 744 398 2 5 7 

11 • ') 14.Q 9.: 74 4 572 64 

** PRObLEl'IS/SOLUTIONS/COMMENTS 

A MAJOR PhObLEM WAS FAILURE OF THE RECYCLE PUMPS. 

THAWING AND REPAIR OF NUMEROUS FROZEN LINES WAS REQUIRED. 

SHUTDOWN OF SUMP PUMPS WAS NECESSARY. 

A ~AJOR PkOBLEM AREA WAS THE FEED TANK AGITATOR. 

2/76 SYSTEM 1 ;:.o 4 2 .o 696 499 211 

** PRO~LEMS/SOLUTIONS/COMMENTS 

3176 SYSTEM 9 7 .o 

REPAIRS WERE MADE TO THE TANK AG1TATORS 0 SLAKE TANKS AND MIX-HOLD TANKS 
CONTRIBUTING TO OUTAGE TIME. 

REPAIRS AND CLEANOUT OF R~ICTANT PUMPS CONTRIBUTATED TO OUTAGE TIME• 

8 5 .J 95.0 52. :" 744 458 386 

** PRObLEMS/SOLUTIONS/COMMENTS 

A LL R UBbEk-L lNED IMPELLERS WERE REPLACED IN THE PUMPS• 

4176 SYSTEM 9 '.J,O 1 il'.l .D 1QQ,Q 77.0 72 c 552 5 52 

5176 SY STEM 8 1 .o 1 a o .o HiJ,Q 61.0 744 456 456 

6/76 SYSTEM 10 o.o 99 .r:' 99.J 82. C' 720 597 589 

7/76 SYSTEM 9 :::.o 98.Q 99,Q 72.0 744 584 5 74 

8/76 SY ST EM 9 7 .o 97. '.) 9?. 'J 97.C 744 744 722 

** P ~Ob LE MS /S OLU TlON S /CO MM ENT S 

VlBRATION IN THE SCRUBBER BOOSTER I. D • fAN NECESSITATED S 'fS TE M SHUTDOWN 
Af\D ~EPAifi, 

9/76 SYSTEM 8 6. 0 1cc.o 100.0 79.(1 72C 571 5 71 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KENTUCKY UTILITIES: GREEN RIVER 1-3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAlLABILlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PRObLEMS/SOLUTIONS/COMMENTS 

MINOR FAN P~O&LEMS OCCURREC BUT NO FORCED OUTAGE TIME WAS REQUIRED. 

HALF-LOAD OPERATIONS WERE CONDUCTED THROUGHOUT THE PERIOD BECAUSE OF 
BEARING P~OBLEMS TO ONE OF THE TWO TURBINE GENERATING UNITS. 

10176 SYSTEM 10 o. a 
10 o.o 

1cc.o 100.0 94.Q 744 699 699 

11176 SYSTEM 1 oo .a 98.0 98. 'J 72C. 704 704 

12176 

1177 

2177 

3177 

4177 

5177 

6177 

1171 

8177 

9/77 

10177 

11177 

•• PROBLEMS/SOLUTIONS/COMMENTS 

SYSTEM 73.0 

SYSTEM 9 4.0 

DURING NOVEMBER AND DECEMBER, 197b SOME FLUE GAS WAS bY-PASSED AROUND 
THE SYSTEM wHILE THE UTILITY CONDUCTED A CHECKOUT OF THE SCRUBBER INTEANA~ 
AND REPLACED SOME OF THE PACKING SPHERES IN THE MOBILE.BED. 

97.0 87.0 70.0 744 536 517 

94.J 94.0 94 .o 744 744 698 

•• PROBLEMS/SOLUTIONS/COMMENTS 

DURING THE MONTH Of JANUARY NO PROBLEMS OCCURRED. 

SYSTEM 3 6.0 91.0 91.0 36.0 672 266 243 

•• PRObLEMS/SOLUTIONS/COMMENTS 

S YSTEl'I .o 
SYSTEM 4 o.o 

SYSTEM ~9.0 

SY STEM 10 o.o 

DURING THE MONTH OF FEBRUARY IT WAS FOUND THAT THE CARBOLINE STACK LINER 
WAS BADLY DETERIORATED. SCRUBBER AND BOILER OPERATIONS WERE TERMINATED 

UNTILL THE STACK LINING WAS REPAIRED. THE STACK WAS REPAIRED FIRST bY 
WELDING A BACKUP METAL PLATE TO THE PORTIONS Of THE STACK WHERE PITTING 
OCCURRED. THE ENTIRE STACK WAS THEN LINED WITH REFRACTORY COATING CALLED 

PRECRETE G•8 BY AAfo THE REPAIRS WERE COMPLETED MARCH 7. 

THE ~OILER IS NOT OPERATED WITHOUT THE SCRUBB£A BECAUSE THERE IS 1110 ESP 
FOR PARTICULATE CONTROL. 

.o 744 0 0 

98.0 98.0 23.(' nc; 167 164 

98.C 98.0 69.C 744 527 513 

1 oo.o 100.0 5 .(' 720 34 34 

•• P RO&LE MS /SOLUTIONS /CO Ml'IEN TS 

WORK ON ThE SCRUBBER MODULE INCLUDED REPAIRS TO THE UNDERBEO DA"P ER 
SYSTEM ANP LEAKING IN THE VENTURI. 

LIME SLAKING OPERATIONS WA: REPAIRED. 

SYSTEM .Ct 744 0 c 
•• PRO~LEMS/SOLUTIONS/COMMENTS 

A STRIKE &Y PLANT OPERATING PERSONNEL RESULTED IN BOILER AND FGO SY STE" ShUTDOWN. 

SYSTEM .o 744 0 0 

SYSTEM .o 720 0 0 

SY STEM . ('.' 744 0 0 

SYSTEM 8 6.0 91. '.) 91.0 41.Q 720 332 301 
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lPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

(fNTUCICY UTILITIES: GREEN RIVER 1-3 ((01\IT 0 ) 

------------------------------------------PERFORMANCE DATA------------------------------------------
?ERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAPo 

SOZ PART. HOURS HOURS HOURS FACTOR 

----------- ----------- ----------- ----- -----
** PliOuUl'IS/SOLUTIONSICOMl'IENTS 

P~OBLEMS ~ERE ENCOUNTERED WlTH LEAKS IN RECYCLE PUMP IMPELLER COATINGS 
A~O PUMP FAILURES. TWO PUMPS WERE DOWN AND BEING BYPASSED. 

DUE TO THt VERY COLO WEATHER NUMEROUS FREEZE-UPS OCCURED INCLUDING THE 
SLUR~Y LINE TO THE POND CAUSING FGD OUTAGE. 

SUMP PUMP FAILURES WERE NOTED. 

LEAKS IN THE PACKING WERE NOTED. 

12177 SYSTEM 6 3 .o 91. (j so.a 744 596 375 

1178 

2178 

3178 

4/7e 

5178 

** PROuLEl'IS/SOLUTlONS/COMMENTS 

SYSTEM 3, .o 
S'Y STEM 100.0 

THE SYSTEM COULD HAVE BEEN CONSIDERED AVAILABLE THROUGHOUT MOST OF THE 
P~RIOO BUT BECAUSE EMERGENCY CONDITIONS THE UTILITY CHOSE TO CONCENTRATE 
THEIR MAINTENANCE CREWS ON PO•ER GENERATION RATHER THAN FGO OPERATION. 
UhDER NOR~AL CONDITIONS THE RELATIVELY MINOR FGD SYSTEM PROBLEMS WOULD 
HAVE BEEN SOLVED MORE QUICKLY. 

3 2 .c 32.0 23.0 744 537 17C 

.c .o 67' 67' G 

** PR Ob LOIS IS OLUT ION SICO MMEN TS 

DURlt.1 G THE FREEZE UP NUMEROUS GASKETS WERE TORN THROUGHOUT THE SYSTEM. 
THE SYSTE~ t.AS SHUT DOWN COMPLETELY FOR REPAIR WORK. 

SYSTEM 10 o.o .'.l .o 744 669 0 

SYSTEM "1. 0 9 9 .o 99.0 41.0 720 295 2 96 

SYSTEM 6 4 .o 1 JO.C 100.0 64.0 744 474 4 74 

** PRObLEMS/SOLUTIONSICOMMENlS 

THE SCREE~S ON THE SUCTION SIDE OF THE PUMPS THAT PUMP THE SLURRY FROM THE 
PREP ROOM TO lHE NOZZLES EXPERIENCED PLUGGING PROBLEMS. THE SCREENS GET 
PLUGGED WlTH LARGE GRIT IN THE SLURRY AND ARE SUCKED OUT OF POSITIO~ BY 
THE PUMPS. THE UTILITY REPORTED THAT THIS TENDS TO BE A AE-OCCURA1N6 
PROl:lLEM. 

6/7e SYSTEM n.o , ao .o 100.0 73.0 720 525 524 

** PROBLEMS/SOLUTIONS/COMMENTS 

7178 SY STEM 

8178 SYSlEl'I 

13.0 

01.0 

BOILER AND fGD SYSTEM OUTAGES DURING JUNE ANO JULY WERE FOR ROUTINE 
MAlNTENANC.E. 

96.J HiC.O 13.0 7'4 103 99 

99.Q 99.0 28.0 744 207 2 05 

** PRObLEMSISOLUtIONS/COMMENTS 

9178 S'YSTEM 76.0 

THE UNIT ~AS DOWN FROM AUGUST 1 UNllLL AUGUST 12 AS A RESULT Of BLEED 
PUMP PROBLEMS. 

9 8 .o 10J.O 41.0 72 c 303 298 

** PRObLEMS/SOLUTION~/COMMENTS 

10178 SYSTEM 3 o.o 

BECAUSE Of PLUGGING PROBLEMS THE FGO SYSTEM WAS OPERATED AT APPROXIMATELY 
ONE THIRD OF TOTAL CAPACITY THROUGHOUT SEPTEMBER. 

94.0 96.0 30.Q 744 236 222 
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EPA UTILITY fuD SURVEY: FOURTH QUARTER 1979 

KENTUCKY UTILITIES: GREEN RIVEP 1-3 <cOtH.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER fGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
----------- ----------- ----- ----- ----- ------ ----- ------

** PRObLEMS/SOLUTIONS/COMMENTS 

THE FGD SYSTEM EXPERIENCED RECYCLE TANK SCREEN PLUGGING. 

THE fGD SYSTEM EXPERIENCED VIBRATING FAN PROBLEMS. 

11178 SYSTEM 2 4. 0 1 ;J:J .o 74.0 24. 0 720 175 175 

•• PliObLEMS/S OLUTION S/COMl'IENTS 

THE UNIT loAS DOWN THE LAST TWO WEEKS Of NOVEMBER DUE TO LOW LOAD DEMAND. 

12178 SYSTEM .o .c 74 4 0 0 

1179 SY STEM .o .J .o " 744 c .. 
2179 SYSHM .Q " 672 0 0 .. • .o 

** P RObLEMS IS OLU TI ON S /CO MM EN TS 

THE PROBLEMS I Iii JAlllUAAY ANO FEBRUARY WERE A RESULT OF FREEZING WEATHER. 

3179 SYSTEM 1 00 .~ 1c.o.o 11.2 744 83 83 

** Pl<OuLEMSIS OLUT IONS/COMMENTS 

4179 SYSTEM 18.2 

517Q SYSTEM .c 

THE LOW OPtRATIONAL HOURS FOR MARCH AND APRIL WERE DUE TO RECYCLE PUMP 
PROBLEMS. 

1C: .J 1oc.o 18.2 720 131 131 

... 
• v 744 0 • (I 

** PRObLEMS/SOLUTIOt.S/COMMENTS 

6/79 SYSTEM 10 Q. 0 

THE BOILER WAS TAKEN DOWN IN MAY FOR RtPAIRS THAT ARE PROJECTED TO LAST 
THROUGH THl ENO Of SEPTEMBER. 

.c 72 (j 0 c .o 
•• P~O&LEMS/SOLUTIONS/COMMENTS 

7/79 SYSHl'I 1C:J.0 

8/79 SYSTEM 10 o.o 

9179 SYSTEM 1 o :i.o 

THE U~IT REMAINED OUT OF SERVICE DURING JUNE FOR BOILER REPAIRS, IT IS 
NOT EXPECTED TO RETURN TO SERVICE UNTIL OCTOBER OR NOVEMBER• 

,... . -
.~ 

.c 

744 

744 

720 

0 0 

0 

0 0 

•• PRObLEMS/SOLUTJONS/COMMENTS 

10179 SYSTEM 10 o. a 

11179 SYSTEM 1 o o.a 

12179 SYSTEM 10 o.o 

THE BOILER REMAINED OUT Of SERVICE DURING JULY, AUGUST ANO SEPTEMAER. THE 
BOILER TEMFERATURE VALVES ANO PIPING BETWEEN THE PRIMARY AND SECONDARY 
SUPERHEATE~S MUST STILL BE REPLACED. THE BOILER IS NOT EXPECTED TO RETURN 
ON LilllE UNTIL THE FIRST Of THE YEAR OR POSSIBLY AS LATE AS MARCH. 

THE NEW INDJ~ECT REHEAT SYSTEM IS lN PLACE AND READY FOR OPERATION AS SOON AS THE BOILn RETURNS TO SERVICE. 

• IJ 744 0 0 

.o 72" a c 

.c 744 0 0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

KENTUCKY UTILITIES: GREEN RIVER 1-3 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------
** PROuLEMS/SOLUTJONS/COMMENTS 

WORK IS CO~TINUJNG ON THE REPAIRS OF THE OwD BOILER. THE UNIT MAY BE 
SHUT DOWN INTO MARCH 1980. THE FGD SYSTEM WAS AVAILABLE THROUGHOUT THE 
PERIOD BUT WAS NOT OPERATED. 
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EPA UTILITY F(,D SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

-------------------~--------------------------------------------------------------------------------
COMPANY hAME 
PLAliT NAME 
UNIT NUMl:!ER 
Cl TY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LH'IITATJON - t.G/J 
S02 EMISSION LIMITATION - t.GIJ 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GHIERATINC. CAPACITY - Mio 
NET UNIT GENERATING CAPACITY W/FGO - MW 
NET UNIT GENERATING CAPACITY WO/FGO - MW 
EQUillALEhT SCRUB~ED CAPACITY - MW 

** BOILER DATA 
SUPPL HR 
TYPE 
SERI/ICE LOAD 
COMMERCIAL SERI/ICE DATE 
MAXIMUM uOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - Jiii 

** FUEL DA TA 
FUEL TYPE. 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
A II ER AGE ASH CON TENT - % 
RANGE ASH CONTE NT - % 
AllERAGt MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMB ER 
TYPE 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPACITY - cu.MIS 
FLUE GAS TEMPERATURE - C 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PROO UC TITHROWAWAY PRO!iUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYS T El'• SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - % 
COMMERCIAL DATE 
INITIAL START-UP 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 
ABSORBER SPARE CAPAC! TY INDEX - ), 
ABSORBER SPARE COMPONENT INDEX 

** ABSO ABE A 
NUMB EA 
TYPE 
lNI TlAL START UP 
SUPPLIER 
DIMENSIONS - FT 
SHELL MATERIAL 

LOUISVILLE GAS ~ ELECTRIC 
CANE RUN 
4 
LOUISVILLE 
KENTUCKY 
0 

sc. 
5, 6. 
992.0 
188.0 
175 .o 
17e .o 
188.0 

COMBUSTION 
PULVERIZED 
BASE 
0/62 

346. 37 
16C.O 

76. 
••••••• 

COAL 
B!TUl'IINOUS 

26749. 

17.10 
1!i. 5 -z 4 • 5 

9.00 
a.0-10. 75 

3.75 
3. 5-4. 0 

.04 
1).03-0.06 

1 
COLO SIDE 

99.0 
346.4 
160.0 

NONE 

.116 LB/l'IMBTU) 
1.zoo LB/MMBTU) 

ENGINEERING 
COAL 

734000 ACFM) 
320 F) 

2su FT> 
(***** FT) 

( 11500 BTUILB> 
10,400-11,900 

734000 ACFM) 
320 F) 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
AMERICAN AlA FILTER 
FLUOR - PIONEER 
FULL SCALE 
RETROFIT 

99.00 
ss.oo 

9177 
8176 

10/74 
4/74 

2 

.o 

.o 

l'IOBILE PACKED TOWER 
8176 

AMERICAN AIR FILTER 
20 x 20 x 27.S 
CARBON STEEL 
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LOUISVILLE GAS 15. ELECTRIC: CANE RUN 4 (CONT.> 

SHELL LI~ER MATERIAL 
INTERNAL MATERIAL 
BOILER LOAD/ABSORBER - X 
GAS fLOW - CU.MIS 
GAS Tfft,PERATURE - t 
L/G RATIO - LIC U.M 
PRESSURE DROP - KPA 
S02 DESll>N REMOVAL EFF lClE.NCY 

• ., FANS 
NUMeER 
lYPE 
CONSTRUCTION l'IA TERlALS 
SERVICE - WET/ORY 
CAPACITY - cu.MIS 

•* MIST ELIMINATOR 
NUMB ER 
TY Pf 
CONS lAUC TION l'IA TEA !Al 
CONFIGURATION 
NUMPER Of STAGES 
NUMBER Of PASSES 
FAEEBOARI> DISTANCE - M 
VANE AhGLES 
SUPERFICIAL GA&' VELOCITY - 1'1/S 
PRESSURE DROP - KPA 

ABSORBER RECIRCULATION 

•* TANKS 
SERVICE 

REACTION 

** REH EA lER 
TYPE 
TEMPERATURE BOOST - C 

** THICKENER 
NUMB ER 
DlAIHTER - M 

•* WATER LOOP 
TYPE 
FRESH MA~EUP WATER ADDITION - LilERS/S 

•* TREATMENT 
CONTRACTOR 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 

EPA UTILITY FGO SURVEY: fOURTH QUARTER 1~79 

PRECRETE ANO 
POLYURETHANE 

5.0 
173.52 
16':.0 

2 

c.O 
1 .o 

ll7. 5 

SCIHl0SER fD 
CARBON STEEL 
DRY 

173 .19 

4 
CHEVRON 

PLASlTE 4035 
bALLS. CERAMIC NOZZLES 

( 367700 ACFM) 
( 32C' f) 

( 6~.0 GAL/1000AtF> 
( 4.J IN-H20) 

SS• PLASITE 4005 LINING (DUCT AREA) 
HORIZONTAL 

2 
3 
1.83 

1.25 
3.0 

.2 

NUl'IBER 

6 

NUl'IBER 

•••• 

600 FT> 

10.0 Flis> 
.8 IN-H20) 

DIRECT COMBUSTION 
27'.8 ( 50 f) 

OPEN 
6.3 

IUCS 

FINAL 
LINED PONO 
ON-S lTE 

C 75 FT> 

------------------------------------------PERFORMANOI DATA··----------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER F60 CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR -------
8/76 SYSTEK 90.0 744 740 6b6 

•• PRO~LEMS/SOLUTIONS/COl'IMENTS 

OUTAGE ll~E DURING THE MONTH WAS DUE PRIMARILY TO EQUIPMENT INSPECTIONS, 
REPAlRIREFLACEMENl OF AUXILIARY MOTOR PARTS, AND DEPLETION OF ABSORbENT 
SUPPLY BECAUSE OF A LATE BIRGE DELIVERY. 

THE SCRUBblNG SYSTEM HAS BEEN GENERALLY OPERATING AT APPROXIMATELY 50 10 
ecx FLUE GAS CAPACITY. 

SOME MINOR PROBLEMS HAVE BEEN ENCOUNTERED WITH AUXILIARY EQUIPMENT MOTORS. 
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EPA UTILITY fl.JD SURllEY: FOURTH QUARTER 1979 

LOUISllILLE C.A~ 6 ELECTRIC: CANE PUN 4 (CONT.> 

------------------------------------------PEPfORMANCE DATA----------------------------·-··----------
PERIOD HODULE AllAlLA81LlTY OPEFABILITY RELIA~ILITY UTILIZATION % REMOVAL PER BOILER FGD tap. 

9176 SYSHM 

10176 SYSTEM 

502 FART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
SOl'IE MINO~ PROBLEMS HAVE BEEN ENCOUNTERED WITH SPRAY NOZZLES JN THE MOBILE 
BED CONTAlTOR. THE SPRAY NOZZLES ARE SPINNER-VANE COMPONENTS ORJGl~AlLY 

(ONSHUCTCD OF PLASTIC. OPERATlNC. TEMPEkATURES AND PRESSURES HAVE CAUSED 
THt PL~STIC HOUSING TO EXPAND RESULTING IN THE VANES EXTRUDING OUT THE 
FRONT EN0 1 SUbSEOUENTLY CAUSING A BLOCKAGE Of THE SLURRY FEED. THE 
NOZZLES H~\1£ bEEN REPLACED wITH CERAMIC CONSTRUCTED COMPONENTS. 

9J.C 

9 J. :J 73 .o 

72G 

744 

720 

600 

65C 

540 

•• PAOtLEMS/S OLUTIO~IS/COMMENTS 

11176 SYSTEM 

12176 SYSTUI 

1177 SYSHl'I 

THE UNIT ~AS TAKEN OUT Of SERVICE ON OCTOBER 251 1976 TO IMPLEMENT 
ADDITIONAL MODIFICATIONS TO THE SCRUBBING SYSTE"· "AJOR SYSTEM MODIFICA
TIONS INCLUDE INCREASING PUMP CAPACITY AND DECREASING PRESSURE DROP. 
THESE TWO PROBLEMS HAVE HINDERED OPERATION Of THE UNIT AT FULL LOAD 
CAPAC I l'l'o 

TC DATE, THE MECHANICAL RELIAbILITY OF THE SYSTEM AS A FUNCTION Of 
S~RVICE TIME VERSUS OUTAGE TIME, HAS BEEN VERY GOOD. 

95 .:: 720 

744 

" 744 0 0 

* • P~OtJLEMS/S OLUTIONS/COMMENTS 

2177 SYSltM 

DUE TO OHIO RIVER FREEZE UP BARGE DELIVERIES Of LIME CEASED. 

" . - 672 0 0 

** PRObLtMS/S OLUTIONS/COMPHNTS 

317? SYSTEM 

DURING fELRUARY, THE SCRUBBER WAS ONLY OPERATED FOR Two 4-HOUR PEAlODS 
TO PREVENT TOTAL FREEZE-UP. 

83.J 48.1 744 432 358 

•• PHObLEMS/SOLUTIONS/tOl'IMENTS 

4/77 
SYSTEM 

THE SCRUBlEI' CAME BACK 01\1-LINE ON MARCH 14 1 1977. 

DC PCwER SUPPLY TO THE BYPASS DAMPER fAJLEO. THE SCRUBBER SYSTEM WAS 
bYPASSED •HILE REPAIRS WERE MADE· 

7ZC 

•• PAObLEMSISOLUTIONS/COMMENTS 

5/77 SYSTE" 

6177 SYSTEM 

THE SCAUB~ING SYSTEM WAS DOWN FOR MODIFICATIONS FROM APRIL 18 TO JULY 17 
1977. • 

A CHEVRON TYPE MIST ELIMINATOR WAS INSTALLED DURING THE OUTAGE 

A NEW SPRAT HEADER WAS ADDED TO INCREASE THE L/G RATIO DURING THE OUTAGE. 

DJRECT OIL-FIRED REHEAT WAS ADDED DURING THE OUTAGE. 

THE LINING IN THE SYSTEM FROM THE MIST ELIMINATOR TO THE STACK WAS REPLACE 
WlTH PLASITE 4005 (THE ORIGINAL LINING WAS BUBBLING, BUT HAD NOT YEl 
FAILED, FAILURE SEEMED IMMINENT WITHIN 4-5 MONTHS>. THE NEW LINING ~AS 
INSTALLED BY GENERAL COATINGS. 

.c 
• 'J 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUlSllJL.LE loAS & ELECTRIC: CANE RlJN 4 ((ONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILlZATlON l REMOVAL PER BOILER fGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- -----------
7/77 SYSTEM 43.6 a~. 10 744 360 3Z4 

** PRObLEMS/SOLUTIONS/COMMENTS 

8177 SYSHM 

T11E SYSTEI'. WAS PLACED BACK IN SERVICE ON JULY 17 1 1977 AFTER SYSTEM 
MCDIFICATIONS WERE COMPLETED. 

9 4 .c 93. 0 o3.9il 74 4 65 7 5 81! 

* * PfiOUU.MS /SOLUTIONS I COMM EN TS 

9177 SYSTEl'I 

10/77 SYSHM 99.0 

COMPLIANCE TESTING OCCURED DURING AUGUST AND SEPTEMBER 1977 BY EPA 
PERSONNEL AND WAS OFFICIALLY APPROVED TO HAVE ACHIEVED COMPLIANCE. 

99.J 99.C 720 529 524 

99, 0 89.0 84.30 744 677 662 

* * P k01>L UIS/SOLUTIONS /CO l'IMEN TS 

DURING DECEMBER, •AIRCO", THE LlME SUPPLIER, HAD 1200 FT OF THEIR FEED 
LlNE FREEH UP. 

11177 SYSTEM 

12177 SYSTEM 

1/78 SYSTEM 

9 6.0 

8 5 .o 

9 o.o 

94.1 

8 5. J 

* * PROBLEl'IS/S OLUTION S/COl'IMENlS 

94.0 

100. 0 

a 1. a 

o3.0 83.70 720 48 3 453 

82. 0 744 715 608 

67.0 74 4 742 494 

LINE BECAME UNAVAILABLE FOR A TIME BUT THERE WERE NO SCRUBBER BREAKOOW~S. 

2178 SYSTEM .o 672 0 c 

3/78 

4178 

5/78 

6/78 

7178 

8/78 

9/78 

** PROtilEl'IS/SOLUTIONS/COMMENTS 

THE UNIT ~AS DOWN THE ENTIRE MONTH Of FEBRUARY DUE TO A COAL SHORTAGE 
A~D A LACk OF AVAILABLE LI'E RESULTING FROM THE SEVERE WINTER WEATHER. 
THE UNIT CAME BACK ON LINE MARCH 21e 1978. 

SYSTEM 3 3. 5 34.Cl 744 249 

SY ST EM 10 c.o 1 c :.o 100.0 .. 1.0 720 303 303 

.. PkObLEMS/SOLUTlONS/COMMENTS 

DU Ill NG APl<l L THE BOILER WA5 DOWN FOR REPAIRS. 

SYSTEM 3 1. 0 3 5 .c 3 5 .o 12. G 74 4 35 2 115 .. P ROi.> LEMS /SOLUTIONS /COMM EN TS 

THE llOILEI< WAS DOwN AGAIN IN MAY FOR REPAIR So 

D lJ RING THE l'I AY BO 1 LER OUTAGE A NUMBER OF MOOJFICATIONS WERE l'IAD E TO THE 
DAl'IPE RS lh T tlE FGI> S'fSTEl'I. 

SY ST tM 9 9. 3 99.: 99.3 99. C' 720 720 715 

SYS HM 9 8 .8 99.0 98,7 91. C' 744 687 678 

SYSHM 94.0 94 .C' 744 744 701 

SYS TEl'I 1 ::o .o 19.0 720 138 131! 
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EPA UTILITY f1,,D SURllEY: FllURTH QUARTER 1979 

lOUISlllLlE GA~ i:. ELECTRIC: CANE RUN 4 (CONT.) 

------------------------------------------PE~FORMANCE DATA------------------------------------------
PERIOD MODUlt AllAilABllITY OPE~AHlLlTY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTO• 
------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROULEMS/SOLUTIONS/COMMENTS 

Tt1E BOILt:h wAS DOloiN lN SEPTEMBER TO NOVEMBER 1978 FOR TUBE REPAIRS• 

10178 SYSTEM . .; 744 0 c 
1117 8 SYSHM 9 7 .'.'.' 58.: 72 J 432 420 

12178 
SYSTEM 744 

•• PROuLEMS/SOLUTIONSJCOMMENTS 

0 lJ R lN G TH IS PERIOD A TURBINE 1.iECAME UlliOPERATlONALo THE UNJT JS EXPECTED 
TC llE OFF LINE UNTIL APRIL· 

1179 SY ST ~M . - 744 0 0 

2179 SYSTEM 10 a.a "' . ·-' 67 z 0 c .o 
3179 SYS HM 1 co.a " 744 0 0 . ·- •O 

4179 SY STEM 100.0 .c 721:. 0 c .o .. PHOULEMS/SOLUTIONSJCOMMENTS 

THE UNIT DID NOT OPERATE DURING THESE MONTHS BECAUSE THE BOILER WAS STILL 
DO\;N WITH TUBE LEAKS. 

5179 SYSTEM 10 o.o .·1 7906 0 :: 

6/79 SYSTEM 46 .2 17.1 72G 266 123 

** PMO~LEMS/SOLUTIONS/COMMENTS 

7179 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

THE UNIT REMAINED DOWN DURING MAY FOR CONTINUED REPAIRS AT THE BOILE~. 
THE UNIT WAS PLACED BACK IN SERVICE lN JUNE. 

93 .o 744 

89.C 744 

. ., .o 720 

701 

744 

168 

692 

664 

0 

•• PAObLEMS/SOLUTIONSICOMMENTS 

10179 SYSTEM 

11/79 SYSTEM 

12179 SYSTEM 

THE O~LY M~JOA PROBLEMS OCCURRED DURING SEPTEMBER. TUBE FAILURES WERE 
ENCOUWTERED CAUSING THE BOILER OUTAGE AND MECHANICAL FAILURE WITH THE 
DAMPER GATES CAUSED THE SCRUBBED DOWNTIME. 

12.0 744 296 89 

93.9 58.1 720 445 418 

38.S 20.2 744 390 150 

•• PAObLEMS/SOLUTIONS/COMMENTS 

DURING THE FOURTH QUARTER 1979 THERE WERE NO MAJOR PROBLEMS. THE LOW 
SCRUBbEA HOURS WERE A RESULT Of NECESSARY MAINTENANCE. 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERfORMANCE DATA fO~ 0PERA110NAL D0MES11C fGO SYS1EMS 

----------~--------------------------------------------------------------------------·--------------
C.OPI PAN l' NH E 
PLANT NA ME 
UNIT NUMBE~ 
CITY 
ST A TE 
REGULATORY CLASSIFICATION 
PARTICULATE ~MISSION LlMlTATlCN - 1'4G/J 
so~ EMISSION LIMITATION - ~G/J 
NET PLANT GENERATJ~G CAPACITY• MW 
GROSS UNIT l>~NERATlN(, CAPACITY - ..... 
NET UNlT GENERATING CAPACI1Y .. /FGD - MW 
NET UNIT GENEllATlNG CAPACITY 110/FGli - MW 
EQUIVALfhT SCRUA~ED CAPACITY • MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DAH 
l'IA )( Il'IU M b 0 I LE R FLUE G AS FL 0 W 

FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DIAME"TER - M 

•• FUEL DA TA 
FUEL TYPE 
FUEL GRAl>E 
AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONTENT - BTU/LB 
AVERAGt. ASH CONTENT - :t 
RANGE ASH CONH NT • % 
AVERAGE l'IOISTURE CONTENT - :t 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - i 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTE~T - " 
RANGE CHLORIDE CONTENT - 1' 

** ESP 
NUMBER 
TYPE 

• CU .MIS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - t 
FLUE GAS CAPAClTY - CU.MIS 
FLUE GAS TEMPERATURE - C 

** PARTICULATE SCRUllBER 
TYPE 

** fGo SYSTEM 
SALEABLE PROO UC T/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEWIAETAOf IT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESIGN AEfllOVAL EFFICIENCY - 2. 
COMl'IER<:IAL DATE 
INITIAL START-UP 
CONSTRUCTION INITIATION 
CONTRACT AWAADE D 
ABSORBER SPARE CAPAtl TY lN DEii - l 
ABSORBER SPARE COMPONENT INDEX 

*. •eso ABER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLl ER 
NUMBER OF STAGES 
DIMENSIONS - fl 

LOUISVILLE GAS & ELECTRIC 
CANE RUN 
5 
LOUISVILLE 
ICENTUCK Y 
0 

so. 
516. 
992.C 
200.0 
192 .a 
19 5 .o 
zoc.o 

RILEY STOKER 
PULVERIZED COAL 
BASE 

O/bt 
306.73 
162.8 

76. 

******* 

COAL 
BITUMINOUS 

26749. 

17 .1 a 
15. 5-24 .5 

~.oo 
8.0-10.75 

:! • 75 
3.5-4.0 

.04 
'.).03-0.06 

2 
COLO SIDE 

99.0 
306.7 
162.8 

NONE 

( .116 LB/MMBTU) 
( 1.200 LB/MMBTU> 

( 650000 ACFM) 
( 325 f) 

250 FT) 

(••••• FT) 

( 11500 BTU/LB) 
10,400-11,900 

C. 650000 AtffO 
( 325 f) 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
COMBUSTION ENGINEERING 
FLUO~ - PIONEER 
FULL SCALE 
RETROFIT 

99.00 
85.00 

7178 
12177 
10175 

4175 

2 

.o 

.o 

SPRAY TOWER 
12177 
COMBUSTION ENGINEERING 

3 
26 <DIA> X 31 
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EPA UTILITY FGD SURVEY: FOURTH QUAPTER 1979 

LOUISVILLE GA~ & ELECTRIC: CANE RUNS CCONT.> 

SHELL MATERIAL 
SHELL ll"4ER MATERIAL 
INTERNAL MATE RI AL 
NUMBER OF NOZZLES 
NOZZLE TYPE 
BOILER LOAO/ABSORBt.R - X 
GAS FL 0 II - CU, M IS 
GAS TEl'•PC:RATURE - C 
LIQUID R ~CI RC UL A TI 0 r~ RA TE - LI TE R IS 
L/G RA TIO - L/C U.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MISEC 
S02 DESI(,N REMOVAL EFFICIENCY - 1' 

* * FANS 
NUM8ER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE; - WET/DRY 
CAPACITY - CU.MIS 

• * FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 

** MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATlRlAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMI' ER OF PASSES 
,;ASH SYSTEM 
SUPERFICIAL GAS VELOCITY - l'l/S 
PRESSURE DROP - KPA 

** MIST ELIMINATOR 
NUMBER 
"4UMB ER Of STAGES 

** PROCESS CONTROL CHEMISTRY 
CONTROL \/ARIABLES 
CONTROL RANGE 
CONTROL MANNER 
SENSOR LOCATION 

** PUMPS 
SERVICE 

ABSORBt.R REC I RC ULAT JON 
SPRAY PUMP 
LIME FE.ED 
THICKE"4ER UNDERFLOW 
WATER RECYCLE 
MIST ELIMINATOR WASH 

** TANKS 
SERVICE 

RECYCLE 
REACTION 
LIME FEED 

** llEHEATEA 
NUMBER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOO ST - C 

** THICKENER 
NUMBER 
CONSTRUCTION MATERIAL 
DIAMETER - Ill 
OUTLET SOLIDS - X 

316L STAINLESS STEEL 
PRE CH TE 
CERAMIC NOZZLES 

84 
CERAl'IIC 

5• • 0 
153.37 
16 j.8 

11 u' ;. 
7,4 

,1 
2 .1 

91.0 

2 
SCRUf<tlER f [) 
CARBON STEEL 
DRY 

165.16 

2 
I. I). 
CARBON STEEL 

2 
CHEVRON 
FRP 
HORllONTAL 

2 
2 

( 3250;)0 ACFM) 
( 325 f) 

<17500 GP111) 
< 55.C GAL/100GACF) 
( .5 IN-H20) 

7.0 FTIS> 

( 35u000 ACFM> 

FRESH MAKE UP ONCE/24 H 
2.1 ( 7.'.l FT/S) 

.1 ( .5 1N-H20) 

2 

PH 
9-10 <AECYCLE SLURRY) 
AUTOMATIC 
REACTION TANK 

NUMBER 

2 
2 
2 
2 
2 

**** 

NUMBER 

'**** 

2 
IN-LI NE 
STEAM 

2· .2 40 Fl 

RUBBER-LINED CARBON STEEL 
33.5 <110 FT> 
25.0 
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EPA UTILlTY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE <..A~ C.. ELECTRIC: CANE RUfll (CONT.> 

** WATER LOOP 
TYPE OPEN 

** TREA HIEfllT 
TYPE POZ-0-TEC 
CONTRACTOR IUC S 

** DISPOSAL 
NAT URE FlNAL 
TYPE LINE C POND 
LOCATION ON-SITE 
TRAN SPORT A TlON PIPELINE 

---- -·-- - ----------- ------- - --- ---- -------PER FORMAN C I DA TA----------------------------------- --- -- --
PER I OD MODULE AVAILA81LlTY OPERA91LlTY kELIABILITY UTILIZATION X REMOVAL PEA BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

12177 SYSTEM 744 

** PROGLEMS/SOLUTIONS/CCMMENTS 

117 e s Y s T cM 

OPERATION Of THE FGD SYSTEM BEGAN ON DECEMBER 29 1 1977. INITIAL OPER
ATIONS WE~E NOT CONTINUOUS. 

744 

•• PRObLEMS/SOLUTION~/COMMENTS 

2178 SYSTEM 

SOME OF THE tONTROLS WERE NOT WORKING PORPERLY AND "ODlfICATIONS WERE 
NECE~SARY. 

** PliOLLEMS/SOLUTIONSICOMllllENTS 

3178 SYSTEM 

4178 SYSTEM 

THE PLANT REMAINED OFF LINE THROUGHOUT FEBRUARY ANO RESTARTED ON MARCH 24. 

VARIOUS I~ITIAL STA~T-UP PROBLEMS WERE STILL BEING ENCOUNTERED CAUSING 
FC.D S YSTH1 OUTAGES. 

s:.o 

9 7 •" 

12.2 

90.0 

744 

720 

94 

669 648 

** PkOtiLEMS/SOLUTIONS/COMMENTS 

5178 SYSHM 

6178 SYSTEM b 6 .8 

fGO SYSTE~ MODIFICATIONS WERE MADE DURING THIS TIME IN PREPARATION FOR 
PERFORMANCE TESTS. HOWEVER, THE EPA TEST METHODS WERE NOT FOLLOWED 
ACCURATELY. 

49.0 744 

86 •"' 82.0 720 

432 

685 

364 

590 

** PROuLEMS/SOLUTIONS/CCMMENTS 

THE STEAM H11EAT COIL JNSTALLATION HAS BEEN A C HR ON IC PROBLEM AA EA• WELDS 
HAVE BE EN FAILING EVER SINCE INITIAL OPERATIONS. 

7178 SYS HM 8 3 .1 8: .o 8 0.1 68.(' 744 632 5 06 

8/H SYSTEM 86.0 62 .-:; 74 4 540 464 

•• PRObLE MS /S OLUTlC NS /CO MM ENT S 

PROBLEMS COfliTlNUED WI TH THE REH EAT tOILS. 

9178 SYSTEM 6: ·" 67.0 72;; 609 485 

1(i/78 SYSTEM 96 .i) 71.Q 744 5 3 Ci 5 28 
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EPA UTH.IH FbD SURVEY: FOUHH QUARTER 1979 

LOUlS\llL.LE GAS & ELECTRIC: CANE RUN ~ (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE A\IAILABILlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
----------- ----------- ----- ----- ----- ------ ----- ------

** PROoLEMS/SOLUTIONS/COMMENTS 

11178 SYSTEM 

1ZI78 SYSTEM 5 4. 7 

1179 SYSTEM 6 9.6 

2/79 SYSTEM 

THE SYSTEM WAS SHUTDOWN FOR REPAIRS TO THE STEAM REHEATER COILS. THE 
OUTAGE LASTED ABOUT TWO WEEKS. 

9 4 .c 33.0 720 Z53 2 38 

46.2 46.2 4Q.6 744 654 302 

6 7 .4 6 7.4 62.e 744 693 467 

7: .6 5'.) .1 672 477 337 

** PRObLEMS/SOLUTIONS/COMMENTS 

DURING FEBf<UARY FREEZING CAUSED PROBLEMS WITH LIME DEL 111 ER Y. 

3179 SYSTEM 71 .B 57.5 744 596 428 

4/79 SYSTEM 49.6 720 360 357 

** P~ObLEMS/SOLUTlONSICOMMENTS 

5179 SYSTEM 

6179 SYSTEM 

SOME PRObLEMS WERE EXPERIENCED WITH DAMPERS AND THERE WERE PUMP FAILURES. 

84 .3 744 

58. 2 720 

433 

544 

365 

419 

• * PROblEMS/S OLUTION S/COMMENTS 

7179 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

THE ONLY P~ObLEMS REPORTED BY THE UTILITY WEkE SPRAY PUMP PACKING FAILURES 
AND WELDING FAILURES ON THE REHEATERo 

56. 0 744 

88 .:i 73.') 744 

720 

583 

613 

469 

42C 

540 

392 

** PROBLEMS/SOLUTIONS/COMMENTS 

10179 SYSTEM 

11179 SYSTEM 

12179 SYSTEM 

THE WELDING PROBLEMS WITH THE REHEATER WERE ENCOUNTE~ED IN JULY AND 
SEPTEMBER. THE FAILURES ARE CONTI~UlNG AND ARE lXPECTED TO BE RESOLVED 
BY THIS WINTER• 

83.7 65.6 

9 5 .2 46.4 

s 2 .2 63.4 

744 

720 

744 

583 

351 

574 

481! 

334 

4 72 

•• PRObLEMS/SOLUTIONS/COMMENTS 

DUAING THE FOURTH QUARTER 1979 THE UTILITY REPORTED THAT NO MAJOR PROBLEMS 
OCCURRED• THE UNIT REQUIRED ONLY NORMAL MAINTENANCE. 
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EPA UTILITY fGO SURVEY: fOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGO SYSTEMS 

--------·-------------------------------------------------------------------------------------------
COMPANY t.AllE 
PLANT NAME 
u·NIT NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE dllSSlON LIMITATION - t.GIJ 
SOZ Ef'll SSION Lll'!I TA HON - l\G/J 
NET PLANT GE~ERATING CAPACITY - MW 
GROSS UNIT Gt.JllERATI NG CAPACITY - Ml. 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERA TING CAPAC 1 TY WOIFGD - "W 
EQUIVALft.T SCRUBBED CAPACITY - M~ 

** BOILER DATA 
SUPPL IE~ 
TYPE 
SERVICt: L.OAD 
COMl'IE'lClAL SERll ICE OAH 
MAXIMUM &OILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TE .. PERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

** FUEL DATA 
fUEL TYPt 
FUEL Gr.All[ 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - STUILB 
AVERAGE AStt CO.ITENT - 1 
RANGE ASH CONTE PH - X 
AVERAGE MOISTURE CONTEt.T - 1 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - J 
RANGE SULFUR CONTENT - 1 
AVERAGE CHLOAID E CONTENT - X 
RANGE CHLORIDE CONTENT - 1 

** ESP 
NUIHI ER 
TYPE 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
FLUE GAS CAPAC! TY - CU.111/S 
FLUE GAS TEMPERATURE - C 

•• PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUC TITllAOWAWAV PAOllUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSlEM SUPPLIER 
A-E FIRl'I 
OE VE LOPMENT LEV EL 
NEW/RElROFlT 
S02 DESI~N REMOVAL EFFICIENCY - l 
INITIAL START-UP 
CONTRACT AWAADE D 
ABSORBER SPARE CAPACITY lNDEll - % 
ABSORBER SPARE COMPONENT INDEX 

•• ABSORBER 
NUllll! ER 
TYP'.: 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIME NS IONS - FT 
SHELL MATERIAL 
SHELL LINEA MATERIAL 
INTERNAL MATERIAL 

LOUISVILLE GAS & ELECTRIC 
CANE AUN 
6 
LOUISVILLE 
KENTUCKY 
D 

50. ( .11b LBJMMBTU) 
516. ( 1.200 LB/ .. MBTU) 
992.0 
288.0 
~69.0 

272.0 
28!!.0 

COMBUSTION 
PULVERIZED 
BASE 
0/69 

502.57 
14 ~.9 
158. 

4.9 

COAL 
BITUMINOUS 

2 5 5 f6. 

n.10 
15. 5-24. 5 

~.oo 
8.0-10.75 

~.80 
3.5-.t.3 

.04 
'.l.03-0.06 

, 
COLO SlOE 

99.4 
5 \)2. 6 
148.9 

NONE 

EN6INEER1N6 
COAL 

'1065000 ACFM) 
( 3;)0 f) 

C 518 FT) 
( 16.0 fl) 

( 1100.:J BTU/LB) 
100400-11,900 

<10650JO ACJM) 
( 3;;0 f) 

THROWAWAY PRODUCT 
WET SCRUBBING 
DUAL ALKALI 
ADL/COMBUSTION EQUIP ASSOCIATE 
FLUO~ - PIOhEER 
DEMOllSTRATION 
AETllDfll 

95.00 
4/79 

10176 
20.0 

.3 

2 
TRAY TOWER 
12/7e 
COMBUSTIOh EQUIP ASSOCIATES 

z 
32 DIA ll 45 
A283 CARBON STEEL 
fLAKf REINFORCED POLYESTER 
317l SS 0 316 SSo FRP PlP1N6 
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EPA U Tl LI TY F L D SURVEY: F 0 UR TH Q UAP TE R 19 7 9 

LOUI Sii ILLE (,A~ & ELECTRIC: CANE RUN 6 (CONT•> 

&OILER LOAD/ABSORBER - X 
C.AS FLO"' - cu.MIS 
GAS TEMPERATURE - C 
L/G RATIO - LICU.M 
PRESSURE DROP - kPA 
SUPERFICAL GAS VELOCITY - l'l/SEl 
SOZ INLET CONCENTR~TIOlll - PPM 
S02 OUTLET CONTRATION - PPM 
S02 DESILN REMOVAL EFFICIENCY - 2. 

** CENTRHUG£ 
NUMBER 

* * FANS 
t-;UMfHR 
TYPE 
CONSTRUCTION MATERIALS 
SERllICt - wET/DRY 
CAPACITY - cu.MIS 

** VACUUI'! FILTER 
NUMP ER 
TYPE 
CONSTRUCTION MATERIAL 
CAPACITY - M T/D 
INLET SOLIDS - X 
OUTLET SOLIDS - X 

** MIST ELIMINATOR 
f'1UMB ER 
TYPE 
CONSTRUCTION MATERIAL 
CON f IGURA TION 
NUMBER OF STAGES 
NUMBER OF PASSES 
FR EH.OARD DISTANCE - M 
PRESSURE DROP - KPA 

** PUMPS 
SERVICE 

REACTOR TRANSFER 
ABSORBER RECIRCULATION 
THICKENEw HOLD TANK TRANSFER 
LIIH SLURRY 
SODA ASH 
THICl<Er.Ell UNDER FLOW 
\IA C UU"I 

** TANKS 
SER VIC~ 

PRIMARY REACTION TANI< 
SECONDARY REACTION TkNK 
FEED FORwARD TANK 
FILTRATE SUMP 
THlCHl'<ER HOLD TANK 

** REHC.ATEk 
NUMB ER 
TYPE 
TEMPERATURE BOOST - C 
E.NEllGY RC:QUIRED 

** THICKENER 
NUMBER 
TYPE 
CONSHUCTION MATERIAL 
DIAMETER - M 
OUTLET SOLIDS - 2. 

** WATER LOOP 
TYPE 
EVAPORATOR WATER LOSS - LI TER/S 

6C. .a 
251.29 

8 J .o 
1 • 3 
2.2 
2.7 

34 71 
2C:: 
95.0 

0 

2 

532500 HFM) 
176 F) 

1G.O GAL/100CACF> 
9.0 1N-H20) 
9.J FT/S) 

BOOSTER, CENTRIFUGAL 
A441 CARBON STEEL 
DRY 

251.52 ( 533000 ACFM) 

3 
ROTARY-ORUM WITH WATER WASH 
316 SS [FILTER DRUM], FRP[BELT CLOTH] 

684.8 755 T/D) 
25.0 
63.0 

1 
CHEVRON 
POLYPROPYLENE 
HORIZONTAL 

1 
4 
1 • 5 2 

.2 

NUMBER 

2 
4 
2 
2 
2 
2 
3 

NUMBER 

2 
2 

**** 
•••• 

z 
DIRECT COMBUSTION 

5. 0 FT) 
1. 0 IN-H20) 

27.8 50 F) 
2563iJ00 BTU/HA FOR FLUE GAS PLUS 1282000 BTUIH& 

FLAT BOTTOM 
CONCRETE SHELL, CARBON STEEL INTERIOR, FLAKE REI 

38.1 <125 fl) 
25.0 

CLOSED 
17.5 

190 

278 GPl'I) 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GA5 ~ELECTRIC: CANE RUN 6 (CONT.> 

** TREATMENT 
CONTRACTOR lUCS 
PR 0 O uC 1 CH A RAC T ER I S Tl C S 2CASC3-H2C (85%],CAS04 (10-151], CAC03 [5-10%],h 

*'" DISPOSAL 
NATURE 
TYPE 
LOCA llON 

FINAL 
LINE t POND 
ON-SI TE 

------------------------------------------Pfhf0RMANCE OATA------------------------------------------
PERIOu MODULE AVAILABILITY OPERABILITY REL1AB1L1TY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PARTo HOURS HOURS HOURS FACTOR 

4/79 SYSTEM 4 3 .:! 62 475 237 

** PROblEMS/SOLUTIONS/CCMMENTS 

S/79 SYSTEM 

6179 SYSTEM 

THIS UNIT STARTED OPERATING ON APRIL 4 1 1979. COMPLIANCE TESTING IS 
SCHEDULED fOR THE WEEK OF JUNE 3. 

21 .s 14.7 744 5C6 109 

10.3 72 Ci 601 74 

** PRObLEMS/SOLUlIONS/COMMENTS 

7179 SYSTEM 

THE UTILITY ~EPORTEO THAT THE SYSTEM IS STILL CONSIDERED 
THAT NO UN~SUAL PROCESS PROELEMS HAVE BEEN ENCOUNTERED. 
TEM IS NOW OUT Of SERVICE DUE TO THE COMPLETE FAILURE OF 
lNAlORS. IT IS EXPECTED TO BE DOWN FOR A MONTH. 

.o 744 

JN START-UP AND 
HOWEVER THE SYS
THE MIST ELIM-

529 0 

** PRObLEMS/SOLUTIONS/CCMMENTS 

8179 SYSTEM 

9/79 SYSTEM 

THE UNIT DID NOT OPERATE IN JULY AS PROCEDURES CONTINUED TO REPLACED THE 
MIST ELIMlhATORS. 

744 683 51 

b J .o 44. '.l 720 531 317 

** PHOULEMS/S OLUTION S/COMMENTS 

10179 SYSTEM 

11/79 SYSTfM 

12179 SYSTEM 

DU"ING AUGUST AND SEPTEMBER THE UNIT DOWNTIME WAS DUE TO THE COMPLETE 
FAILURE OF FIVE PUMPS. THE PUMP PROBLEMS WERE THE LOSS OF THE IMPELLERS 
OF f Of THE SkAfTS • 

81.4 744 246 21 s 
9 7. 7 63.5 72 ij 468 457 

89.7 744 703 667 

** PROULEMS/SOLUTIONS/COMMENTS 

THE Ullllll REPORTED THAT NO MAJOR PROBLEMS OCCURRED DURING THE FOURTH 
QUARTER 1979. THE UNIT REQUIRED OhLY NORMAL MAINTENANCE. 
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EPA UTILI 1Y FGD SUAV EY: FOURTH OUAA TEA 1979 

SEC TI ON 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
PLANT NA~E 

UNIT NUMjjEM 
CITY 
STATE 
REGULATORY CLASSlfl CATlON 
PARTICULATE £MISSION LIMITATION - NG/J 
502 EMlSSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY • M~ 
NET UNIT GENiRATlN6 CAPACITY W/FGD - MW 
NET UNIT GENiRATlNG CAPACITY WOJFG~ - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COM~ERCIAL SERVICE DATE 
MAXIMUM uOILER FLUE GAS FLOW - cu.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

**FUEL DATA 
fUE.L TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - ~ 
RANGE ASH CONTE NT • % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE ~ULFUR CONTENT - i 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - % 

•• ESP 
NUMB EA 
TYPE 
SUPPLIER 

•• PARTICULATE SCRUBBER 
TYPE 

•• FGD SYSTEM 
SALEABLE PRODUC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYS TElll SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEW/RETRuF IT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - % 
CO"l'IERCIAL DATE 
lNlTIAL START-UP 

•• ABSOPBER 
NUMBER 
TYPE 
INIT JAL STA RT UP 
SUPPLJ EA 
SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATERIAL 
GAS FLOW - CU.MIS 
GAS TEMP£RATUAE - C 
L/G RATIO - LICU.M 
PRESSURE DROP - kPA 

LOUISVILLE GAS & ELECTRIC 
MILL CREEK 
3 
LOUISVILLE 
ICENTUCICY 
D 

43. 
516. 

107Q.O 
442.Q 
42~.o 
4Z7.0 
442.0 

( .100 LB/MMBTU) 
( 1.200 Lff/MMBTU) 

BABCOCK & WILCOX 
PULVERIZED COAL 
BASE 
0178 

•••••••• 
••••••• 

183. 
6.4 

COAL 
BITUMINOUS 

26749. 

11.50 
•••••• 
******** 
****** 

3.75 
3.5-4.0 

.04 
.:>45 

COLD SIDE 

(••••••• ACFfl) 
(•••• f) 
( 600 FT> 
( 21.0 FT> 

( 11500 BTU/LB) 
****** 

AMERICAN AIR FILTER 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LH•E 
AMERICAN AIR FILTER 
FLUOR - PlOIHEA 
FULL SCALE 
NEW 

99.00 
85.00 

3/79 
ane 

4 
MOBILE PACKED TOWER 
8178 

AMERICAN AIR 
CARBON STEEL 
PllECRETE 
POLYLAETHANE 

192 

212.35 
14!!.9 

e. 1 
1.0 

BALLS, CERAMIC NOZZLES 
( 450000 ACFM) 
( 300 F) 

( 65.0 GAL/1000ACf) 
( o.5 IN-H20> 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOU! SVILLE C.A!> & ELE CTRlC: f'ilLL CREE.K 3 (CONT.) 

** FANS 
l-IUM~ EP 
TYPE 
SERVlCf. - oiET/DRY 
CAPACITY - CU.l'l/S 

** ~lST ELIMINATOR 
NUMA ER 
TYPE 
CONSTRUCTION l'IATERlAL 
CONF 1G1.1RAT10N 
NUl'lllER OF STAGES 
NUMB ER OF PASSES 
wASH SYSTEl'I 

** MIST ELil'llNATOR 
NUMB ER 
TYPE 
tONSlRl.ICllON MATERIAL 
CONF lGURATION 

** REH EA lER 
TYPE 
HEATING MEDIUM 
TEl'IPERl.TURE tlOO ST - C 

** WAH~R LOOP 
TYPE 
FRESH MAKEUP WATER ADDI HON - L ITERSIS 

** TREA ll"ENT 
TYPE 

** DISPOSAL 
NATURE 
TYPE 

4 
SCRUelHR fO 
DRY 

212.35 

4 
CHEVRON 
PLAS llC 
HORllONTAL 

2 

C 45v000 ACFIO 

FRESH l'IAKe-uP (RJVER) 

4 
CHEVPON 
316SS 
HORIZONTAL 

IN-LINE 
STEAi'! 

2 i.8 

OPEN 
~.4 

50 f) 

150 GPIO 

FLYASHILIME STABILIZATION 

FINAL 
PONO 

----------------------------------------··PERFORMANCE OATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERABILITJ RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
8178 

SYSTEM 744 

** PHObLEMS/SOLUTIONS/COMMENTS 

OPERATION BEGAN ON AUGUST 13, 1978. 

9178 SYShM 81.0 8'.l.O 714 5 76 

•* PROt>lE.MS/SOLUTIONS/COMMENTS 

FRP PIPING PROBLEMS WERE ENCOUNTERED. 

PUMP PROeLEMS WERE RELATED TO BEARING AND SHAFT FAILURES. 

10178 SYSTEM 84.0 81.C 744 710 607 

11/78 SYSTEM 8 5 .o 42.0 72 (j 351 299 

•• PRObLEMS/SOLUTIONS/COMMENTS 

THE UNIT ~AS SHUT DOWN NOVEMBER 18, 1978 FOR SCHEDULED INSPECTION. T 
RESTART IS PROJECTED FOR FEBRUARY 10 1979. 

12178 SYSTEM • !J 744 0 c 
** PA08LEMS/S0LUTIONS/COMMENTS 

THE UNIT DID NOT OPERATE DURING OECE"BER OR JANUARY. 

1179 SYSTEM .o 744 0 0 

2/79 SYSTEM 18.0 672 651 117 
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EPA UTIL I lY FuD SURVEY: FOURTH QUAR TEii 1979 

LOUISVILLE C.AS 6 ELECTRIC: l>'olll CREE~ 3 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER &OILER FGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR ------
3179 SYSTEM 5 3 .1 52.4 744 735 390 

** PROdlE.l'IS/SOLUTJONSICOMMENTS 

4179 S YSTEl'I 

COMPLIANCE TESTING WAS PERFORMED DURING MARCH AND THE UNIT WAS DECLARED 
COf'iMER C JAL• 

6 3 .6 44.4 720 503 3 20 

** PRO~LEMS/SOLUTIONSICOMMENTS 

THi ONLY P~ObLEMS REPORTED WERE WITH DAMPERS AND PUMP FAILURES. 

5179 SYSTEM 9 7 .8 64. 7 744 492 481 

6179 SYSTiM 51.9 72 (j 665 345 

• * PRObLEMS/S OLUTION $/COMMENTS 

THE UTILITY REPORTED THAT NO UNUSUAL OPERATING PROBLEMS WERE ENCOUNTERED. 

7179 SYSTEM 6: .J 55.0 744 686 411 

8179 SYSTEM 744 55 0 

9179 SYSTEf'I 84.0 720 667 6 C4 

• • PROBLEl'IS/S OLUTION SICOMl'IENTS 

10179 SYSTEl'I 

11179 SYSTEl'I 

12179 SYSTEl'I 

IN JULY AN~ AUGUST REHEATER PROBLEl'IS WERE ENCOUNTERED. THE REHEATER WILL 
HAVE TO BE REPLACED DURING EITHER NOVEMBER OR DECEMBER OF THIS YEAR. 

a 2 .o 
.o 
,, .. 

76.1 

,.. 
·~ 

.o 

744 690 

720 0 

744 0 

5 66 

c 
0 

** PHObLEMSISOLUTIONSICOMf'IENlS 

AT THE END OF OCTOBER THE UNIT WENT DOWN FOR A TURBINE OVERHAUL AND lS 
SCHEDULED TO BE DOWN UNTIL LATE JANUARY OR EARLY FEBRUARY. 

DURING THE OVERHAUL GENERAL SCRUbBER MAINTENANCE WAS DONE BUT NO MAJOR 
l'IODIFJCATIGNS WERE f'IADE. 
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EPA UTILITY FGD SURVEY: FOUATH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERAllONAL DOMESTIC FGD SYSTEMS 

·---------------------------------------------------·-----------------------------------------------
COMPANY NAl'IE 
PLANT NAl"E 
UNIT NUMl:lEfi 
CITY 
STATE 
REGULATORY CLASSIFICATlO~ 
PARTICULATE EMISSION llMITATION - NG/J 
S02 EMISSION llMl TA TION - t.G/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY - Mi. 
NET UNIT GENERATING CAPACllY W/fGD - MW 
NET UNIT GENERATING CAPACITY WO/FGD - MW 
fQUIVA~E~T SCRUBBED CAPACllY - MW 

** BOILER DAlA 
SUPPLIER 
TYPE 
SERVICt LOAD 
COMMERCIAL SERVICE DATE 
MAll~UM bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HElGHl - l'I 

STACK TOP DIAME TE.R - M 

** FUEL DATA 
FUEL TYh 
FUEL GRAClE 
AVERAGE HEAT CONTENT - J/(, 
RANGE HEAT CONTENT - BlU/LB 
AV E RAG E A S H C ON TE N T - % 
RANGE ASH CONTE. NT - X 
AVERAGE MOISTURE CONTENT - ~ 
RANGE fr.OISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - '
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMH ER 

LOUISVILLE <>AS 
PADDY'S RUN 
6 
LOUISVILLE 
KENTUCKY 
E 

43. 
516. 
302.0 

72.0 
67.C 
6Q.Q 
72 .o 

& ELECTRIC 

( .1QJ LBIMMBlU) 
( 10200 LB/MMSTU) 

FOSTER WHEELER 
PULVERIZED COAL 
SUMMER PEAKING LOAD 

!J/52 
188.76 
179.4 

76. 
••••••• 

COAL 
BITUl'INOUS 
2674~. 

11.5i:, 
•••••• 
•••••••• 
****** 

z.so 
2.IJ-3.5 
••••**** 
****** 

< 4CQOOO ACFM> 
( 355 f) 

< 250 FT> 
<••••• FT) 

( 1150J BTU/LB> 
11150 

SUPPLIER RESEARCH COTTRELL 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 99.1 

** PARTICULATE SCRUBBER 
TYPE 

** FbD SYSTEM 
SALEABLE PRODUCTITHROWA~AY PROLUtT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A-E Fl RM 
CONSTRUCTION FIRM 
DE\lfLOPMcNT LEVEL 
NEW/HETRCFIT 
PARTICULATE DESIC>N REMOVAL EFFlCIENCY - 't 
S02 llESIO:.N REMOVAL EfFlCH.NC'f - ). 
lNl TIAL START-UP 
CONSTRUCTION COMPLETION 
CONSTRUCTION INITIATION 
CONTRACT AwARDE D 
STARlEO kEQUESTING BIDS 
STARTED PRELIMINAY DESIGN 
ABSORBER SPARE CAPACITY INDEX - ~ 
ABSORBER SPARE COMPONENT INDEX 

• • At;S 0 l<IJE R 
NUMA ER 
TY PE 
INl T JAL START UP 
SUPPLIER 
NUMPER OF STAGES 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
CO~BUSTlON ENGINEERING 
FLUOR - PIONEER 
PlONlER SERVICES 
FULL SCALE 
RETROFIT 

99. 1 u 
9C.OO 

.. 17"3 
417; 
6172 
7171 
1217~ 
!J/7C 

2 

.c 
• il 

MOBILE PAC~ED TOWER 
4173 

COMBUSTION ENGINEERING 
2 
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EPA UTILITY FGD SURVEY: FOURTH QUARlER 1979 

LOUISVILLE GAS & ELECTRIC: PADDY'S ~Ur-. 6 (CONT.) 

DIMENSIOr-.S - fT 
SHELL l'IA TE RIAL 
SHELL LINER l'IAT EAIAL 
INTERNAL l'IATElll AL 
GAS rLOW - cu.M /S 
GAS TEMPERATURE - C 
LI G RA no - Lie u.M 
PRESSURE DROP - KPA 
SUP E RF ICAL GAS VELO CI TY - M /SEC 
S02 lNLE T CONCENTRATION - PPM 
S02 DESIGN REMOVAL EFrlCIENCY - X 

** f ANS 
NUMBER 
TYPE 
SERVICE - wETIDRY 
CAPACITY - CU.MIS 

** VACUUM FILTER 
NUMBER 
H'PE 
CONSTRUCTION MATERIAL 
CAPACITY - l'I T/D 
INLET SOLIDS - ~ 
OUTLET SOLIDS - i 

** Ml ST El IM I NA TOR 
NUl'IB ER 
TYPE 
CONS lRUC TION l'IA TEA Hl 
COtH IGURATlON 
NUMBER OF STAGES 
NUMBER OF PASSES 
fREEBOARD DISTA1"4CE - "' DEPTH - M 
VANE SPACING - CM 
VANE A,._GLE S 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY 
PRESSURE DROP • 

•• PUMPS 
SERVICE 

•• * * ** 

** TANKS 
SERVICE 

REACTION 

KPA 

SCRUBBER RECYCLE 
REACTION SURGE TANK 
ADDITIVE SLURRY TANK 

*'* REHEATE'R 
TYPE 
TUIPERATURE BOO ST - C 

** THICKENER 
NUMB ER 
bJAl"ETER - M 
OUTLET SOLIDS • % 

*'* WATER LOOP 
TYPE 

- M/S 

FRESH MAKEUP WATER ADDITION - LITERS/S 

*'* TREATMENT 
TYPE 

** DISPOSAL 
NATURE 
TYPE 
TRANSPORTATION 
AREA - ACRES 
CAJ>A CI TY - cu.M 

17X18X50 HIGH 
CARBON STEEL 
2 1/2 INCH THICK 
316 SS 

82.58 

FRP 

175000 ACfl'I) 
350 F) 176. 7 

2 .2 
2.9 
2.1 

( 16.5 GALl10QQACfl 
(11.5 1N-H20) 

2000 
9C'.O 

z 
DRY 
DRY 

82.58 

2 
ROTARY ORUM 
NYLO P BELT 

21i • 7 
22.0 
45.0 

2 
CHEVPON 
FIBERGLASS 
HORllONTAL 

2 
3 
1 .37 
1 • 5 2 
4.4 

45 DEG. 

( 9.0 FTIS> 

( 175000 ACFl'I) 

240 TIO) 

( 4.5 f T) 
( 5.0 fT) 
( 1.75 JN) 

WATER WASH-RIVER 40-65, 10-15 
3.0 
.4 

NUMBER 

3 

NUMBER 

**** •••• 
**** •••• 

( 10.0 His> 
( 1.5 IN-H20) 

DIRECT COMBUSTION 
21. 7 ( 39 f) 

15 .z 
zz .o 

CLOSED 
3.1 

( ~ 0 f T) 

50 GPM) 

LIME STABlllZATlON 

FINAL 
POND 
TRUCK 

MlN/8 H 

1:' .o 
30575 ZS.O ACRE-FT> 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GAS & ELECTRIC: PADDY'S RUN 6 <CONT.) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l RE"OVAL PEA BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
4/73 6A 

68 
SYS TE" 

18.0 
56.0 
37.0 72 0 

** PROBLEMS/SOLUTIONS/COMMENTS 

5113 6A 
68 
SYSTEM 

MODULES WERE OPERATED ONE AT A TI"Et WITH FREQUENT SHUTDOWNS FOR INSPEC
TION OF EQUIPMENT AND MINOR REPAIRS. 

11.0 
6 5 .il 
38.0 744 

** PROBLEMS/S-OLUTIONS/COMMENTS 

6/73 6A 
68 
SYSTEM 

SINGLE-"ODULE OPERATION CONTINUED THROUGH MAY 19, WHEN THE UNIT WAS SHUT 
DOWN FOR MODIFICATIONS. 

EQUIPMENT WAS INSTALLED FOR INJECTION OF A FLOCCULATING AGENT INTO THE 
CLARIFIER TANK. 

1.0 
6.o 
3.5 720 

** PROBLE"S/SOLUTIONSICOMMENTS 

717'3 6A 
6B 
SYSTEM 

OPERATION WAS INTERMITTENT FRO" JUNE 19 TO JULY 11 BECAUSE OF MECHANICAL 
PROBLEMS ~ITH THE SLURRY PU"PS. 

21 .o· 
21.::i 
21.0 744 

** PROBLEMS/SOLUTIONS/COM"ENTS 

8113 6A 
68 
SYSTEM 

DURING A SCHEDULED OUTAGE FRO" JULY 12 TROUGH AUGUST 11 SEVERAL REPAIRS 
WERE MADE TO THE LI"E SLURRY "AKE-UP SYSTE"· A DISINTE6RATOR UNIT WAS 
INST-LLED TO REDUCE PLUGGING OF STRAINERS AND SLURRY CONTROL VALVES. 

53.0 
64.0 
58.5 744 

•• PRO&LEMSISOLUTIONSICOM"ENTS 

9113 6A 
6B 
SYSTE" 

THE OPERATION WAS CONTINUOUS FRO" AUGUST 2 TO AUGUST 18 EXCEPT JOA A BRIEF 
SHUTDOWN DUE TO A BOILER-RELATED PROBLE"· 

FRO" AUGUST 19 TO SEPTEMBER 5 1 THE SYSTEM VAS SHUT DOWN TO REPLACE THE 
CLARIFIER'S UNDERFLOW LINE WITH ONE Of LARGER DIA"ETER AND TO INSTALL 
ADDITIONAL PU"P CAPACITY IN THE CLAAIFIERS'S OVERFLOW SYSTEM. 

85.0 
12.0 
78.5 720 

** PROBLEMS/SOLUT~ONS/CO""ENTS 

10173 6A 
68 
SY STE" 

THE VNIT OPERATED CONTINUOUSLY BETWEEN SEPTE"BER 6 AND 20 EXCEPT FOR A 
7-HOUA SHUTDOWN TO REPAIR A "ARBLE BED SUPPOR.T PLATE. 

THE UNIT WAS SHUT DOWN FROM SEPTEMBER 20 TO THE END OF THE MONTH. 

49.0 
94.0 
71.5 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GAS & ELECTRIC: PADDY'S RUlll 6 (CONT.) 

------------------------------------------PERFORMANC• DATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER F6D CAP. 

S02 PART. HOURS HOURS HOURS fACTOR 

11/73 

12/ 73 

1174 

2174 

3/74 

4174 

S/74 

6/74 

7174 

8/74 

9174 

10/74 

11174 

12174 

1175 

2175 

3175 

4175 

------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROBLEMS/60LUTIONS/COMMENTS 

THE FGD SYSTEM WAS OPERATED UNTIL DECEMBER 20 AFTER WHICH THE BOILER ANO 
THE SCAUBbER MODULES WERE SHUT DOWN BECAUSE OF NO DEMAND (THIS IS A 
PEAKING-LOAD BOILER). 

6A 3 5 .o 
6B 1 00 .o 
SYSTEM 6 7 .5 720 

6A 44 .'J 
6B 78 .'.J 
SYSTEM 61.a 744 

SYSTEM .c 744 0 c 
** PROBLEMS/SOLUTIONS/COMMENTS 

THE BOILER WAS SHUT DOWN BECAUSE OF NO DEltAND • 

SYSTEM .o 672 0 0 

SYSTEM .o 744 0 c 

SYSTEM .o 720 0 0 

SYSTEM .o 744 0 c 
SYSTEM .o 720 0 c 

SYSTEM .o 744 0 c 
6A 5: .o 
68 77.0 
SYSTEM 63 .5 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

UNIT HAS HEN ON AND OFF FREQUENTLY DUE TO FLUCTUATION IN POWER DEMAND• 

SYSTEM .o 720 0 0 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE &OILER WAS SHUT DOWN BECAUSE OF NO DEMAND. 

6A 1 oo.o 
68 1 co .o 
SYSTEM 1 co .o 744 

** PROBLEMS/SOLUTIONS/COMMENTS 

BOILER WAS TURNED ON TO PERFORM LIMESTONE TESTS ON THE f60 SYSTEM• 

SYSTEM .o 720 0 0 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE BOILH< WAS SHUT DOWN BECAUSE Of NO DElllANDo 

SYSTEM .o 744 0 0 

SYSTEM .o 744 0 c 
SYSTEM .o 672 0 0 

SYSTEM .o 744 0 c 
SYSTEM .o 72 0 0 0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GAS & ELECTRIC: PADDl-S RUN 6 (CONT.) 

-----------------------------~-----------PERFOR"ANCE DATA--------------------------~---------------

PERIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION 1 REMOVAL PER BOILER FGD CAP. 

5175 

6175 

7/75 

8/75 

9/75 

10175 

11/75 

1Z/75 

1/76 

SOZ PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- -----
SYSTEM .a 744 0 c 

SYSTEM .o 720 0 0 

SYSTEM .o 744 0 c 

SYSTEM .o 744 0 0 

6A 1 00 .o 
68 1 co .o 
SYSTEM 1 00 .o 720 

** PROBLEl'IS/SOLUTIONS/COMl'IENTS 

6l 
6B 
SYSTEM 

6l 
68 
SYSTEM 

THE 801LER AND FGD SYSTEM WERE OPERATIONAL ALL OF SEPTEMBER AND THE FIRST 
TWO WEEKS IN OCTOBER. OPERABILITY FOR BOTH MODULES DURING THE OPERATIONAL 
PERIOD WAS 1Q0% (BASED UPON LG&E-S PEAK LOAD DETER"lNATION>. SOZ 
REMOVAL WAS REPORTED TO BE OVER 98%. 

SYSTEM OUTAGE IN THE LAST TWO WEEKS Of OCTOBER WAS DUE PRl"ARILY TO BREECH 
ING IN THE BOILER SECTION. 

1 oo.o 
1 oo.o 
1 co.o 744 

1 co.a 
100.0 
1 oo.o 720 

** PROBLEMSISOLUTIONSICOMMENlS 

bl 
6B 
SYSTEM 

6/A 
6B 

SYSTEM 

THE BOILER AND SCRUBBER SYSTEM RAN 1'1051 OF THE REPORT PERIOD ON l'IONOAY
f RI DA Y Bl S1 S • 

TWO MINOR OUTAGES IN DECEMBER WERE DUE TO MALFUNCTION AND REPAIR Of THE 
DUAL STRAINER SWITCH SHAFT IN THE BOTTOM OF THE SCAUBB~R MODULE. 

9:.0 
90.0 
90.0 744 

1 oo.o 
1 ao.o 
1 co.a 

100.0 744 

** PROBLEMS/SOLUTIONSICQMMENTS 

SOZ REMOVAL EFFICIENCY WAS REPORTED TO BE 991 DURING JANUARY. 

Z/16 SYSTEM 696 

** PAOBLEl'IS/SOLUTIONS/COl'IMENTS 

3176 SYSTEM 

EXTENSIVE SLUDGE STUDY: FIXATION, LEACHATES 1 SEASONAL VARIATIONS. 
SCRUBBER/SLUDGE STUDY SCHEDULED FOR JUNE OR JULY. THE SCRUBBER WILL NOT 
BE OPERATED UNTIL THE START Of THE STUDY PROGRAM UNLESS THE BOILER IS 
REQUIRED FOR PEAKING POWER DEMANDS. HIGHLIGHTS OF THE SCRUBBER/SLUDGE 
STUDY PROGRAM ARE AS FOLLOWS. 

6 MOhTHS DURATION. 
ONE SCHEDULED SHUTDOWN FOR TEST MODIFICATIONS. 
DELI&ERATE HIGH CHLORIDE CONCENTRATION OPERATION. 
MGO lNNOCULATION. 

.o 744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GAS & ELECTRIC: PADDY~S RUN 6 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROBLEMS/SOLUTIONS/COMMENTS 

4/76 SYSTEM 

S/76 6A 
6B 
SYSTEM 

THE UNIT DID NOT OPERATE DURING THE REPORT PERIOD IN ANTICIPATION Of THE 
EPA SCRUBbERISLUDGE STUDY. THE UTILITY JS NOW COMPLETING SYSTEM MODIFICA
TIONS FOR THE OPERATION Of THE TEST PROGRAM. 

1 oo.o 
100 .o 
100 .o 100.0 

.o 720 0 c 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

6176 SYSTEM 

7/76 6A 
68 
SYSTUI 

THIS PEAi< LOAD UNIT WAS OPER~TED PART OF THE TIME DURING THE REPORT PERIOD 
(APPROXIMATELY 2 WEEKS IN MAY AND TWO WEEKS IN JUNE>. THE SCRUBBER ~AS 
AVAILABLE TO THE BOILER 100% OF TH£ TI"E AND S02 RE"OVAL EFFICIENCY 
WAS 98 10 991 DURING THIS OPERATING SEGMENT. 

1 oo.o 

1 00 .o 
1 oo.o 
1 oo.o 

100.0 

100.0 

720 

744 

** PROtiLEMSISOLUTIONS/COMMENTS 

8176 6A 
68 
SYSTEM 

9176 SYSTEM 

THIS UNIT WAS OPERATIONAL PART Of THE TI"£ DURING THE JULY-AUGUST PERIOD. 
THE SCRUBBING SYSTEM WAS AVAILABLE TO THE BOILER ON A 1001 BASIS. 
NO "AJOR SCRUBBER-RELATED PROBLEMS WERE ENCOUNTERED. 

1 oo.o 
1 oo.o 
1 oo.o 100.0 744 

.o 720 0 c 
** PROBLEMS/SOLUTIONS/COMMENTS 

10/76 SYSTEM 

11116 6A 
6B 
SYSTEM 

THE UNIT DID NOT OPERATE TMROUGHOUT SEPTE"BER AND THE FIRST 3 WEEKS IN 
OCTOBER• THE EPA-FUNDED SCRUBBER/SLUDGE STUDY PROGRAM COMMENCED OCTOBER 
2S. THE IhJTIAL PHASE Of THE PROGRAM CALLS FOR OPERATIONS TO PROCEED FOR 
A 20·30 DAY PERIOD WITH CARBIDE LIME SCRUBBING ABSORBENT. FOLLOWING COM• 
PLEllON OF lHIS AUNe THE UNIT WILL BE SHUT DOWN ANO MODIFICATIONS WILL BE 
l~COllPORATEO INTO THE SYSTE" FOR OPERATION WITH co""EllCIAL GRADE (HIGH 
CALCIUM> LIME. 

99.D 
99.() 
99.0 

744 

720 

** PllOBLEMS/S OLUTJONS/COMMENlS 

12176 6A 
6B 
SYSTEM 

1171 SYSTEM 

THE UNIT MAS IN SERVICE DURING THE REPORT PERIOD. THE SCRUBBING SYSTEM 
OPERATED 99.5% OF THE TI"E l~AT THE &OILER WAS IN SERVICE. CARBIDE LI"E 
WAS EMPLOYED AS THE S02 ABSORBENT• THE HIGH CALCIUM <VIRGIN> LIME RUN 
SCHEDULED AS PART Of THE SCRUBBER/SLUDGE STUDYe WILL COM"ENCE ON "ARCH 1 
1977. • 

99.0 
99.0 
Q9.0 
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EPA UTILITY fGD SURVEY: fOUATH QUARTER 1979 

LOUISVILLE GAS Ii. ELECTRIC: PADDl•S fiUN 6 <CONT.> 

•··-------------------------------------·-PERFORMANCE DATA·-----------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER fGD CAP. 

soi PARl. MO~RS ~OURS MOURS fAtlOA 

------------ ----------- ----------- ----------- ----- -----
** P~ObLEMS/SOLUTIONS/COMMENTS 

Zl71 SYSTEM 

3171 SY STEM 

4/77 SYSTEM 

5/77 SYSTEM 

BECAUSE Of SEVERE WEATHER CONDITIONS THERE WERE NO &OILER OPERATIONS AND 
NO SCRUbBt~ OPERATIONS UNTIL MARCH 15 1 1977 0 

.c 0 c 
74 .. 

720 

• r: 744 0 

** PROBLEMS IS OLUTlONSICO MM EN TS 

IN MID MA~CH LG&E BEGAN TESTS FOR EPA WITH REGULAR LIME SINCE ONE Of THE 
ObJECTlVES CF THE TEST WAS TO DETERMINE WHETHER THERE WERE APPAECIAeLE 
DIFFERENCES BETWEEN REGULAR LIME AND CARBIDE LIME AT THIS FACILITY. DURING 
OPERATION WITH REGULAR LIME, SCALING PROBLEMS OCCURRED, INDICATING THAT TH 
SCALING RESULlED fAOM INCREASED OXIDATION LlVELS. AVAILABLE OPTIONS FOR 
CONTROLLING SCALING WERE LIMITED bY THE FIXED DESIGN FEATURES OF THE SCRUB 
BER HARDWARE. THE OPTION SELECTED WAS AODlTlON Of MGO TO THE SCRUBBING 
MEDIUM• WHEN MGO WAS ADDED, THE SCALING PROBLEM WAS ELIMINATED, ALLOWING 
COMPLETION OF THE TEST PROGRAM. 

t:.171 SYSTEM 720 

7171 

8/77 

9171 

10/77 

11177 

12177 

1178 

2178 

3178 

4/78 

** PRObLEMS/SOLUTIONS/COMMENTS 

SYSTEM 

SYSTEM 

SYSTEM 

THE SCRUBl:ER/SLUDC.E EVALUATIO.N STUDY CONTINUED DURING THE PERIOD. THE 
SCRU~BER PLANT (ONE MODULE IS BEING UTILIZED FOR THIS EXPERIMENTAL PRO
GRAM w~s lN SEqVlCE ON A VIRTUALLY CONTINUOUS BASIS FROM JUNE 18 TO 
AUGUST ~ tPERATING ON MAGNESIUM INNOCULATED COMMERCIAL LIME. SYSTEM OPER
A~ILI TY DURING THIS PERIOD wAS APPROXlMATELY 96%. SC2 REMOVAL EFFICIENCY 
WAS MEASU~ED IN EXCESS Of 99.5% 0 THE SYSTEM WAS SHUT DOWN AT THIS POINT 
TO PERfOR~ A NUMBER OF SCHEDULED MODIFICATIONS TO THE SYSTEM FOR TEST 
PURPOSES. SPECIFICALLY, MODIFICATIONS ARE BEING IMPLEMENTED TO THE SYSTEM 
IN ORDER TO BYPASS THE REACTION TANK SO A SHORT TERM RETENTION TJME TEST 
COULD BE CONDUCTED. THE TESTING WAS COMPLETED IN AUGUST 1977 AFTER THE 
MODIFICATIONS WERE MADE. 

744 

744 

."\ ... 720 0 

•• PROBLEMS/SOLUTIONS/COMMENTS 

THE UNIT IS CURRENTLY NOT OPE AA TI NG DUE TO THE LACK 0 F POWER REQUlllEMENT • 

SYS HM .a 744 0 

SYSTEM .c 720 0 

SYSTEM .o 744 0 

SYSTEM .c 744 a 
SYSTEM .o 672 0 

SYSTEM .c 744 0 

SYSTEM 720 
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EPA UTILITY HO SURVEY: FOURTH QUARHI< 1979 

LOUISVILLE ~AS ~ ELECTRIC: PADDY 1 S "UN 6 (CONT.> 

------------------------------------------PERFORMANCE DATA--------------------·--·--------------·-·-
PERIOO MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PHO~LEMS/SOLUTIONS/COMMENTS 

PADDY 1 S R~N WAS ON LINE ONLY A FEW HOURS DURING THIS PERIOD. NO 
OPERATIONAL PROBLEMS WERE REPORTED BY THE UTILITY. 

------

5178 SYSTEM 744 

6178 SYSTEl'I 72 ~ 

** PRObLEMS/SOLUTIONS/COMMENlS 

7178 SYSTEM 

THE UNIT RAN INTERMITTENTLY FOR ABOUT EIGHT TO TEN DAYS OVER THIS PEPIOD. 

744 

8178 SYSTEM 744 

9178 

10178 

1117 Ii 

, 2178 

1179 

2179 

3179 

4179 

5179 

6179 

7179 

8179 

9179 

•• PAOULEMS/S OLUTIONS/COMMENTS 

THIS UNIT WAS OPERATED FOR TWO WEEKS IN SEPTEMBER SO THAT TESTING Of A NEW 
fLOCCULANl COULD BE CARRIED our. THE RESULTS OF THESE TESTS WILL DETERMINE 
THE TYPE Cf fLOCCuLANT THAT WILL bE USED lN THE FUTURE AT THE OTHER LG&E 
Ulli ITS • 

SySTcM 7Z~ 

SYSTEM n 744 D a 

** PA Ob LE MS IS OLU TION S /CO MM EN TS 

THE BOILEI. loAS NOT OPERATED DURING 0 CT OBER OR NO\IEl'IBER. 

SYSHM' .c 720 D 0 

SYS HM . :; 744 u "' '-

PAObL£MS/SOLUTIONS/COMMENTS 

ThE UNIT •AS NOT OPERATED DURING DECEMBER OR JANUARY. 

SY STEM .. 74'. :l c . -
SYS HM 10 a. o • J 672 0 0 • (l 

SYS HM 1u ::i. o .o 744 0 '.J .c 
SYSTEM 1u o. o . (' 720 0 "' .c .. 
** PRObLEMS/SOLUTIONS/COMMENTS 

THE UN J T WAS NOT OPERATED DURING THESE MONTHS BECAUSE OF LACK OF DEi" AND • 

SYSTEM 1u c.o • c 744 0 D .o 
SYSTEM 10 :i.o .J 72 0 0 c .c 
•• P~ObLEMSISOLUTIONS/COMMENTS 

THE UTILITY REPORTED THAT THE UNIT DID NOT OPERATE DUR ING l'IAY OR JUNE DUE 
TO INSUFFICHNT DEMA~D. 

SYSTEM .o . '.) 744 19 c 
SYSTtM 45.') 13 .c 744 Z18 99 

SY STEM .J .~ 720 36 0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

LOUISVILLE GAS 6. ELECTRlC: PADDY 1 S hU,._ 6 (C0'4T 0 ) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PE.~IOD MODULE AVAILABILlTY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER JGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
•• PfiOuLEMS/S OLUTION S/COMMENTS 

10179 SYSTEM 

11179 SYSHM 

12/79 SYSTEM 

NO PROBLEMS ~ERE REPORTED WITH RESPECT TO OPERATION AT THIS UNIT DUAIN' THE 
THIRD l.IUARTH 1979. 

744 

7ZG 

744 

** PRObLEMS/SOLUTIONS/COMME.NTS 

NO INFORMATION WAS AVAILABLE FOii ThE FOURTH QUARTER 1979. 
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EPA UTILITY FC.D SUAllEY: fOUl<TH QUAATH 1979 

SECT ION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY I.OE 
PLAt.T NAME 
UNIT NUt'IE;O 
CI TY 
STA TE 
REGULATORY CLASSIFICATIO~ 
PARTICULATE EMISSION LIMITATION - NG/J 
S02 EMISSION LIMITATION - t;G/J 
NET PLANT C.ENERATING CAPAClTY - Mw 
G II 0 SS UN IT Gt NE RA Tl NC. (AP A C IT Y - 111 It. 
NET UNIT GEIH.RATING CAPACITY 1;/FGD - Mw 
NET UNIT GENERATING CAPACITY ~O/fG~ - M~ 

EQUIVALE~T SCRUBBED CAPACITY - Mw 

** BOILER OATA 
Sot'PLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SEAllICE OATl 
MAXIMUl'I bOlLER FLU£ GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACI( HEIGHT - M 
STACK TOP DIAME TEA - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONT Et-.T - BTU/LB 
AVERAGE ASH CONTENT - % 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - 4 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE COt.ITENT - 4 

** ESP 

- CU.MIS 

MlNNKOTA POWER COOPERATIVE 
MILTON R. YOUt.IG 
2 
CENTER 
NORTH DAKOTA 
D 

**'**'** 
516. 
690.0 
44').0 
402.C 
4J<1.C 
405.0 

(****** LB/MMBTU) 
( 1.200 LB/MMBTU) 

t:IABC CCK 
CYCLONE 
BA SE 

& WILCOX 

0171 
953.90 
179. 4 
16F • 

******* 

COAL 
LIGNITE 

151 '.9. 

6.50 
5-1' 

3E.OO 
•••••• 

• 70 
****** •••••••• 
•••••• 

(2021400 ACfl'I> 
( 355 f) 
( 550 fl) 

(***** FT) 

6500 BTU/LB) 
•••••• 

NUMB ER Z 
SUPPLIER WHEELABRATOR-FRYE 
PARTICULATE DESIGN REl'IOVAL EFFICIENCY - % 99.6 

**PARTICULATE SCRUBBER 
TYPE 

•* FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPMlNT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN RElllOVAl EFFICIENCY - % 
502 DESI<>N REMOVAL EFFICIENCY - % 
COMMERCIAL DATE 
lNl T IAL START-UP 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 
ABSORBER SPARE CAPAC I Tr JN DEX - 1 
ABSORBER SPARE COMPONENT INDEX 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER OF STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME/ALKALINE fLYASH 
NONE 
ADL/COMUUSTION EQUIP ASSOCIATE 
SANDERSON I PORTER 
FULL SCALE 
NEW 

99.60 
85.00 

617'£! 
9177 
9175 
4175 

2 

.o 

.o 

SPRAY TOWER 
9117 

AOL/COMBUSTION EQUJP ASSOCIATES 
t 

40 DIA X 120 
CARBON STEEL 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

"INNKOTA POllEA COOPERATIVE; Mil.TON Ro YOUNG Z <CONT.> 

SHELL LINER MATERIAL 
INTERNAL MATER! AL 
&OILER LOAD/AB ~ORBEA - % 
GAS FLOW - CU.MIS 
&AS TEMPERATURE - C 
L/G AA TIO - LIC UoM 
PRESSURE DROP - kPA 
PARTICULATE INLET LOAD - 6/CUol'I 
S02 INLET CONCENTRATION - PPM 
S02 CUTLH CONT RATIO" - PPM 
S02 DESIGN REMOVAL EFFICIENCY - % 

•• CENTRIFUGE 
NUMBER 

•• FANS 
fllU .. BER 
TYPE 
CONSTRUCTION MA TERlALS 
SERVICE - WET/ORY 
CAPACITY - CU.MIS 

•• VACUUM FILTER 
NUMBER 
TYPE 
CAPACITY - M T/O 
OUTLET SOLIDS - % 

•• MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
NUMBER OF STAGES 
NUMBER Of PASSES 
111ASH SYSTEM 
PRESSURE DROP - KPA 

ABSORBER RECIRCULATION 

•• TANKS 
SERVICE 

REA C Tl ON/ RECYCLE 
MIX TANK 

•• AEHEAlER 
TYPE 
TEMPERATURE BOOST - C 

•• THICllENER 
NUMBER 
CONSTRUCTION MATERIAL 
OUTLET SOLIDS - % 

•• WATER LOOP 
TYPE 
FRESH MAKEUP WATER AODlllON - LITEAS/S 

•• DISPOSAL 
NATURE 
TYPE 
LOCAlION 
TRANSPORTA°TION 

FLAKEGLASS 
316L SS TRAY 

60.0 
405.36 
168.3 

1 (). 7 
2.0 
.o 

1900 
475 

75.0 

2 

2 
BOILER loDo 

( 859000 ACfM) 
( 335 F) 

< 8~.0 6AL/10COACF> 
( 8.0 IN-H20) 

0005 GR/SCF> 

CARBON STEEL• RUBBER LINED 
DRY 

330.33 ( 700000 ACFM> 

2 
ROTARY DAUM 

45.3 50 T/D) 
6t'.O 

2 
CHEVRON 
fLAKElINED 316l SS 

I 
4 

UNDER SPRAY 
.z ( 1 oO 1N-H20> 

NUMBER 

•••• 

NUMBER 

2 
•••• 

BYPASS 
13.9 

1 

( 25 f) 

CONCRETE wITH POLYETHYLENE COATING 
40.0 

OPEN 
44.1 

FINAL 
IUNEF Ill 
OFf-SlH 
TllUCK 

( 700 GPM) 

------------------~----------------------PERFORMANCE DATA----------------~------------------------

PEAl OD MODULE AVAILABILITY OPERABlllTY RELIABILITY UTILIZATION l REMOVAL PEA BOILER FGD CAP. 
S02 PART. HOURS HOURS HOURS FACTOR 

------ ------------ ----------- ----------- ----------- ----- ----- ------ ----- ------
9171 SYSTE .. 720 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

"INNKOTA POWER COOPERATIVE: MILTON~. YOUNG (CONT•) 

-----------------------------------------·PERFORMANCE OATA·-----------------------------------------
PERIOD MODULE AVAILABILITY OPE~ABILITY ~ELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

so2 PART· HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ------

** P~ObLE,.S/S OLUTIONS/CCl'll'IENTS 

THE UTILITY REPORTED INTERMITTENT OPERATION SINCE INITIAL START-UP. 

MAJO~ OPE~ATIONAL P~OBLiMS HAVE OCCURRED AS A RESULT Of SEVERE WINTER 
WEATHER CC~DITIONS, PARTICULARLY NUMEROUS INSTANCES Of FROZEN AND RuPTURED 
LINE!. HE SYSTEM loiAS SHUT DOllN OUR ING THE FIRST PART OF THE l'IONTH CF 
DECEMBER TO !~STALL HEAT TRACING IN THE LIQUID CIRCUIT. 

SOME MINO~ PROBLE~S HAVE OCCURRED WITH THE FLOW METERS (ROTAMETERS>. 

SOME MINO~ PROBLEMS HAVE BEEN REPORTED WITH TH£ SYSTEM'S GUILLOTINE GAS 
D Al'IPE RS. 

744 

** PRO~LEl'IS/SOLUTIONSICO,.MENTS 

WORK CONTINUED ON INSTALLATION OF ELECTRICAL HEAT TRACING ON SLURRY LINES 
AND WAHR PIPING. 

11/77 SYSTEM 720 

12177 SYSTEM 744 

* * PROt:LEl'IS/S OLUTIONS/COMMEN TS 

0178 A 9 2.3 
1::1 2 s.s 
STSTE!I 2 3.0 

1178 SYSTEM 

2178 SYSTEl'I 

THERE wAS Ah E"EAGENCY SHUTDOWN ON DECEMB6R 5 AS A RESULT OF BEARING DA"- · 
AC.E WI THI h THE TURBINES. 

A COMPLIAhCE TEST ORIGINALLY SCHEDULED TO BE WITHIN THIS PERIOD HAS BEEN 
TENTATIVELY RESCHEDULED WITH THE EPA FOR THE END OF MARCH. THE UNIT JS 
TO HAVE THE SYSTEMS IN EQUILIBRIUM (WATER BALANCE). 

2A.C zz.z 
2 5 .9 20.4 
za.z 27.0 22.3 8760 6926 1950 66.7 

744 

672 

** P AOIJUMS /SOLUTIONS /COMMENTS 

5178 SYSTEM 

4/78 SYSTEM 

BOTH THE bOILER AND fGD SYSTEM CAl'IE BACK ON LINE FEBRUARY 21 AFTER COM
PLETION Of THE TURBINE REPAIRS. THE COMPLIANCE TEST HAS AGAIN BEEN RE
SCHEDULED WITH EPA FOR THE ENO Of MAT. 

OhE FORCED-DRAFT FAN (UPSTREAM Of THE FGD SYSTEM) HAD AN OIL LEAK AhD A 
SHAFT ALI~Nl'IENT PROBLEM. THE FAN WAS TAKEN Off LINE AND SHlPPED TO 
BUFFALO FORGE FOR REPAIRS. THE AFFECTED MODULE WAS DOWN FROM FEBRUARY 23 
THROUGH AFAIL 10, WHEN THE REPAIRED UNIT WAS RE-INSTALLED. 

THE VACUU~ FILTER "ALFUNCTIONED 1 ALLOWING LARGER SllE PARTICLES TO ESCAPE 
THE FILTE~. THIS CAUSED PtE RUBBER LINING DOWN STREAM TO PEEL WHlCHt IN 
TlJAN, CREATED A PLUGGING PROBLEM. EIMCO ENGINEERS ARE PRESENTLY STUDYING 
THE PROBLEM AND HOPE TO INCORPORATE MODIFICATIONS TO IMPROVE THE PERfOA
l'IANCE Of THE FILTERS. 

744 

720 

** PROBLEMSISOLUTIONSICOMMENlS 

COMPLIANCE TESTING TOOK PLACE DURING THE WEEK OF JUNE 5. THE REPORT 
SHOULD BE AVAILABLE TO THE UTILITY BY THE END OJ JUNE. 

THE UNIT ~AS DOWN WITH DAMPER PROBLEMS (DOWN ON THE 24TH Of JUNE>. AP-
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

IHNNKOTA P01oER tOOPERATlVE: MILTON~. YOUNG 2 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER FGD CAP. 

5178 SYSTEM 

6/78 SYSTEllll 

7178 SYSTEl'I 

8178 SYSTEM 

S02 PART. HOURS HOURS HOURS fACTOA 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
PARENTLY THE CHAINS THAT PULL THE GUILLOTINE DAMPERS WERE UNDERDESIGNED 
AND HAVE bEEN REPLACED. 

744 

720 

744 

744 

** PRObLEl'IS/SOLUTIONS/COMl'IENTS 

9/78 SYSTEllll 

10/78 SYSTEllll 

OFFICIAL ~ESULTS Of THE COllllPLIANCE TEST PERFORMED ON JUNE 6 ARE STILL NOT 
AVAILABLE. BECAUSE Of INTERMITTENT OPERATION, HOURS ARE NOT AVAILABLE. 

THE THICKENER HAS BEEN A MAJOR PROBLEM AREA. THE POLYETHYLENE LINER WAS 
ACCIDENTLY PIERCED DURING REPAIRS AND HAD TO BE PATCHED. 

no 
744 

** PROBLEl'IS/SOLUTIONS/COMllllENTS 

11178 SYSTEM 

12178 A 4.6 
B 37.7 
SYSTEM 2 1.1 

1/79 SYSTEM 

THE UTILITY HAS REPORTED OPERATIONAL PARAMETERS FOR THE ENTIRE YEAR Of 
1978. NO INDIVIDUAL lll!ONTHLY FIGURES WERE AVAILABLE. 

THE UTILITY REPORTED THAT OPERATION OF THE BOILER AND FGD SYSTEM CONTINUED 
ON AN INTERMITTENT BASIS THROUGHOUT THE PERIOD. 

THICKENER LINING PROBLEMS WERE ENCOUNTERED• 

EROSION IN THE SPRAY TOWERS WAS SEVERE ENOUGH TO CAUSE HOLES IN THEM• 

f • D • FAN P~OBLEMS HAVE BEEN ENCOUNTER AND ARE A MAJOR CONCERN. 

12C. 

5 .1 4.6 
28 .4 25.7 
16 .8 , 5., 1488 1345 225 

744 

** PllOblEMS/SOLUTIONS/COMIHNTS 

2/79 SYSTEM 

3/79 A 
B 
SYSTEM 

2 5 .8 

THE ABOVE FIGURES ARE FOR THE PERIOD DECEMBER THROUGH JANUARY. 

THE UTILITY REPORTED THAT THE A-TOWER WAS OUT Of SERVICE FOR A PERIOD IN 
JANUARY DUE TO BROKEN INLET ISOLATION DAMPER CHAINS. 

A-TOWER WAS OUT Of SERVICE TO REPAIR A BOOSTER FAN SERVO MECHANISM. 

THE B-TOWER WAS OUT OF SERVICE DURING DECE"BER DUE TO PLUGGING OF THE 
THICKINER UNDERFLOW BY RUBBER LINl~G. THE THICKENER WAS PUMPED OUT AND 
REPAIREOo 

THE B-TOWE~ WAS OUT Of SERVICE THROUGH JANUARY DUE TO A FAN MOTOR. 

25.8 1416 1036 365 

744 1034 
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EPA UllLllY FGD SURVEY: FOURTH QUARTER 1979 

MINNkOTA PO•ER COOPERATlVE: MILTON Ro YOUNG 2 (CONT.> 

-----------------------------------------·PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER F6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
** PROllLEMS/SOLUTIONS/COMMENTS 

4/ 79 A 
B 
SYSTEM 

5179 SYSTEM 

3.0 
s 7.1 
3 o.o 

THE ABOVE FIGURES ARE FOR THE PERIOD FEBRUARY THROU6H MARCH. 

A &OOSTER FAN MOTOR FIRE WAS EXPERIENCED• 

HOLES IN ThE ABSORBER TOWER WERE REPAIRED. 

3.2 
61.6 
32 .4 

3.0 
57.1 
30.0 1464 1358 

744 

440 

** PROBLEMS/SOLUTIONS/COMMENTS 

6179 A 
B 
SYSTEM 

1 7.2 
36.3 
2 6. 7 

THE ABOVE FIGURES ARE FOR THE PERIOD APRIL THROU6H MAY. 

17.2 
36.3 
26.7 

17.2 
36.3 
26.7 720 720 192 

** PROllLEMS/SOLUTIONS/COMMENTS 

7179 A 
B 
SYSTEM 

4 4.5 
.o 

4 4.0 

THE A-TOWE~ ~AS DOWN FOR REPAIR TO THE FLAKE LlNINGo 

A-TOWER TRAY RECYCLE DISTRIEUTION HEADER WAS CLEANED. 

THE S'STEM WAS FORCED OUT OF SERVICE WHEN BOILER PROBLEMS CAUSED AN EX
CESSIVE AMOUNT Of HEAVY PARTICLES TO ENTER THE FGD SYSTEM RESULTING IN THE 
PLLGGING Of SEVERAL LINES AND STOPPIN6 THE THICKENER RAKE. 

THE A-TOWER WAS OUT OF SERVICE DUE TO PROBLEMS WITH THE WATER BALANCE AND 
THE VACUUM FILTERS AS WELL AS TO UNPLUG THE ABSORBER BLEED LINE. LIME 
WAS USED FOR SEVERAL DAYS TC EASE THE HIGH SOLIDS PROBLEM. 

44 .s 
.o 

44.0 44.0 

44 .s 
.o 

44.0 744 744 331 

** PROBLEMS/SOLUTIONS/COMMENTS 

8/ 79 A 
B 
SYSTEM 

2 8.8 
1 0.6 
39.0 

THE UTILITY HAS REPORTED THAT THE TRAY RECYCLE VALVE AND THE ABSORBER 
TRAIN VALVE FAILED DUR1N6 SEPTEMBER. 

THE UTILITY REPORTED PROBLEMS WITH PLUGGING IN THE MIST ELIMINATORS, 
THE THICKENER AND IN THE ABSORBER FEED LINE• 

THE UNIT EXPERIENCED A BOOSTER FAN TRIP. 

PROBLEMS WITH THE VACUUM FILTERS AND THE SEAL WATER PUMP WERE ENCOUNTERED. 

THE ABSORBER AGITATOR WAS REPLACED DURING THE THIRD QUARTER. 

28.8 
10.6 
39.0 39.0 

28.8 
10.6 
39.C 744 744 293 

** PROBLEMS/SOLUTIONS/COMMENTS 

DURING AUGUST HI6H VIBRATIONS AND BEARING TEMPERATURE IN THE BOOSTER FAN 
WERE ENCOUNTERED CAUSING SOME DOWN TIME. 

THE lNA81LlTY TO ADD ALKALI, FLYASH OR Ll"E TO THE SYSTEM CAUSED SOME 
OPERATIONAL PROBLEMS. 

DURING AUGUST THE THICKENER RAKE WAS BURIED IN THE SLUDGE AND ALL OF THE 
SLUDGE HAD TO BE RE"OVED BY "INING IT FROM THE TOP. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

MlNNKOTA POwER COOPERATlVE: MILTON~. YOUNG 2 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

9 I 79 A 
ll 
SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

2 1.4 
1.2 

2 3.0 

PLUGGING OF THE FLYASH TANK AND THE LIME SLURRY FEED LINE CAUSED SOME 
OUTAGE TIME DURING AUGUST. 

DUE TO A LACK OF LIME THE SYSTEM HAD TO GO OFF LINE• 

THE HOLES IN THE SIDES OF THE ABSORBER TOWER HAD TO BE REPAIRED CAUSING 
AN OUT AGE. 

z 1.4 
, .z 

2 3 .Q 2 3 .o 

21.4 
1.2 

7ZC 717 163 

•• PROBLEMS/SOLUTIONS/COMMENTS 

10/79 A 
tj 

SY STEM 

.o 
3 1.3 
31. 3 

DURIN( SEPTEMBER THE A-SIDE WAS DOWN DUE TO HEAVY SOLIDS IN THE THICKENER 
ANO CLARIFIER. HIGH VIBRATIONS WERE EXPERIENCED WITH THE BOOSTER FAN. 

THE 0-SIDE REMAINED OUT OF SERVICE DUE TO PROBLEMS WITH THE THICKENER AND 
tLARlf lERo 

.o 
31.~ 
31.4 31.4 

.o 
31.3 
31 • :3 744 743 2 3 3 

•• PRObLEMS/SOLUTIONS/COMflllENTS 

11/79 A 
e 
SYSTEM 

• 7 
1 5.4 
16.0 

THE CLARIFIER WAS CLEANED DURING OCTOBER• 

THE CLARIFIE~ MECHANISM GEAR FAILED CAUSING DOWN TIME FOR REPAIR. 

THE BLEED LINE TO THE THICKENER PLUGGED ANO NEEDED MAINTENANCE. 

THE GEAR HOUSING FAILED ON THE THICKENER LlfT MECHANISM CAUSING OUTAGE 
TIME FOR REPAIR • 

.7 
16 .8 
17.4 17.4 

.7 
15.4 
16.0 720 661 115 

** PROllLEMS/SOLUTIONS/COMMENTS 

1U79 A 
e 
SYSTEM 

2 6.6 
9.7 

3 6.3 

AN EXCESS OF SOLIDS IS CAUSING PLUGGING IN THE THICKENER AND THE CLAAlf IEAo 

31.5 
11.5 
43 .o 43.0 

26.6 
9.7 

36.3 744 628 270 

** PROBLEMSISOLUTIONS/CO"MENTS 

SEAL WATER PLUGGING CAUSED SOME OUTAGE Tl"E DURING DECE"BERo 

PROBLEMS WERE ENCOUNTERED WITH THE BOOSTER FAN ON "ODULE 9 DUE TO HJ6H 
VIBRATION. 

A HOLE IN A BLOCKING VALVE CAUSED SO"E PR08LE"S• 

THE GEAR HOUSING FAILED ON THE THICKENER LIFT "ECHANIS"• 
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EPA UTILITY F&D SURVEY: FOUliTH QUARTEli 1979 

SECTION 3 
DESIGN At-ID Pt:RFORl'IANCE DATA FOR OPERATIONAL DOMESTIC Fl>D SYSTEMS 

----------------------------------------------------------------------------------------------------
COl'IPANY l'IAl'IE 
PLANT NAl'IE 
UNITNUl'IBER 
ti TY 
STA TE. 
REGULATOliY CLASSIFICATION 
PARTICULATE El'IISSION Lll'llTATlON - tiG/J 
S02 EMISSION L'IMI TA TlOt; - hG/J 
NET PLANT GENERATING CAPACITY - l'IW 
GROSS UNIT GcNERATI NG CAPACITY • Mio. 
NET UNIT GENERATING CAPACITY W/FGD - Mw 
NET UNIT GENERATING CAPACITY WO/FG&; - MW 
EQUIVALEhT SCRUBBED CAPACITY - MW 

** BOILO DATA 
SUPPLIER 
TYPE 
SERI/ICE LOAD 
COMl'IERCIAL SERI/ICE DATE 
l'IAXIIOUM &OILER FLUE GA~ FLOW - CUol'l/S 
FLUE GAS TEMPERATURE - C 
STACk HEIGHT - l'I 
STACK TOP DIAME TEA - M 

** FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - % 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
!CANGE CHLORIDE CONTENT - % 

** PART ICU LA TE SC RUBBER 
NUMB ER 
TYPE 
SUPPLIER 
NUIU~ ER 0 F STAGES 
SHELL MATERIAL 
llNl NG MATERIAL 
INTERNAL MATER! AL 
NUMBER Of NOZZLES 
TYPE Of NOZZLES 
BOILER LOAD/SCRUBBER - % 
FLUE GAS CAPACITY - CU .MIS 
FLUE GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
LIG RA TIO - LIT ER/CU 0 M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VE LOCI TY - MIS 
PARTICULATE INLET LOAD - NGIJ 
PARTICULATE OUTLET LOAD - NG/J 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 INLET CON CE NTRATI ON - NG/J 

•• FGO SYSTEM 
SALEABLE PROOUC T/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS AOOITI\IES 
SYSTEM SUPPLIER 
A-E FIRM 
CONSTRUCTION FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
S02 DESIGN REMOVAL EFFICIENCY - % 
COMMERCIAL DATE 

MONTANA POWER 
COLSTRIP 
1 
COLSTRIP 
MONTANA 
B 

43. ( .100 LBIMMBTU> 
516. ( 1.200 LB/MMBTU> 
664.0 
36 c.o 
332.0 
344.0 
36C.O 

COMBUSTION ENGINEERING 
PU L II EA I ZED COAL 
BASE 
11175 

674.82 
14 !.9 
152. 

5.0 

COllL 
SUBBITUMINOUS 

(1430000 ACfM) 
( 291 f) 

( 500 FT> 
< 1C>.5 FT> 

20569. ( 8843 BTU/LB) 

8.60 
6.1-12.6 

23.90 
21.6-28.8 

.77 
0.4-1.0 

.o 1 
•••••• 

3 
VENTURI 

8,162-8,8967 

COMBUSTION EQUIPMENT ASSOCIATES 
1 

CARBON STEEL 
ACID BRICK 
316 SS PLUMB BOB, CERAMIC NOZZLES 

12 
OPEN PIPE 

40.0 
224.9 
143 .9 
415 .8 

2.0 
******* 

61.0 
3452. 

26. 
99.5 

989. 

( 476667 ACFM> 
( 291 f) 
( 6600 GPM) 
<15.0 GAL/1000ACF> 
(••••• IN-H20) 
( 200.0 FT IS) 
( 80030 LBIMMBTU) 
( 0060 LBIMMBTU> 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME/ALKALINE FLYASH 
NONE 
AOL/COMBUSTION EQUIP ASSOCIATE 
BECHTEL 
BECHTEL 
FULL SCALE 
NtW 

99.50 
61 .oo 

11175 
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lllONTANA P(lWER: COLSTRIP 1 ((ONT.) 

lNlTlAL START-UP 
CONSTRUCTION COMPLETJOl'l 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 
ABSORBiR SPARE CAPACITY INDEX - l. 
ABSORBER SPARE COMPONEhT l NOEX 

** Al:ISORilER 
NUM!l ER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUl'IBER OF STAGES 
DIMENSIONS - FT 
5Hfll l'IATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATERIAL 
NUMBER OF NOZZLES 
NOZ HE TYPE 
bOlLER LOAD/ABSORBER - t 
GAS FLOW - CU.MIS 
{,AS TEMPERATURE - C 
LIQUID Rt.CI RC UL A Tl 0 N RATE - LI TE R IS 
L/G RATIO - L/C u.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - M/SEC 
PARTICULATE OUTLET LOAD- G/CU.M 
PARTICULATE OUTLET LOAD - NG/J 
PARTICULATE REMOVAL EFFICIENCY - % 
S02 CUTLET CONTRATlON - PPM 
502 CUTLLT CONCENTRATION- NG/J 
502 CUTLtT CONCENTRATION- NG/J 
502 DESIGN REMOVAL Eff ICIE NCY - l\ 

•• FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE - WET/DRY 
CAPACITY - CU.MIS 

•* l'IIST ELIMINATOR 
NUMB EA 

•• 

•• 

•• 

TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMBER Of PASSES 
FR EEBOARo DISTANCE - M 
DEPTH - M 
VANE SPACING - CM 
VANE ANGLES 
irASH SYSTEM 
SUPEHIClAL GAS VELOCITY - 111/S 
PRESSURE DROP - KPA 

MIST ELIMINATOR 
NUMB EA 
TYPE 
CONSlAUCTlON MATERIAL 
CONFIGURATION 
NUMBER OF STAGES 
WASH SlSTEM 
SUPEllfltlAL GAS VE LOCI TY - MIS 

"IST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NU,.BE.R OF STAGES 
WASH SYSTEM 
SUPERflClAL GAS VELOCltY - MIS 

PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RANGE 
CONTROL "ANNER 

EPA UTlllTl FGD SUMVEl: FOURTH QU•RTlR 1979 

9175 
8175 
6173 

10172 
2(.(' 

.s 

3 
SPRAY TOWER 

9175 
COMBUSTION EQUIP ASSOCIATES 

1 
70.5 x 35 ou. 
CARBON STEEL 
FLAKEGLASS POLYESTER. (PLASlTE IN ONE MODULE) 
316L SS TRAY 

12 
REFRACTORY FULL CONE [CERAMIC] 

6 

4':' .o 
201 • 31 

4 ,.9 
479. 

2.4 
.1 

2.1 . () 
26. 
99.5 

425 

60.0 

SCRUBBER ID 

< 426600 ACF") 
( 120 F) 

( 76v0 GP"> 
< 18.0 6Al/100CACF) 
( .5 lN-HZO> 
( 8.7 FTIS) 
( .018 GR/SC f) 
( .060 LR/l'l .. BTU) 

<••••• LBIMl'IBTU) 
(••••• LBIMMBTU) 

CARBON STEEL IMPELLEA 0 RU6BEA-LINEO HOUSING 
DAY 

Z23 .21 ( 473000 ACFl'I) 

CHEVRON 
NOAYL PLASTIC 
HORIZONTAL 

1 
4 
~.96 (13.0 fl) 

.JO < 1.0 FT) 
2 .5 ( 1.00 IN) 

120 DEGREES 
CONTINUOUS UNDEAWASH (POND OVERFLOW ANO RIVER WA 

2.1 < s.1 His> 
06 ( 2.3 1N-H20) 

1 
MESH PAO 
NOAYL PLASTIC 
HORIZONTAL 

1 
INTERMITTENT WASH 

z.1 ( 8.7 FT/S) 

1 
VALVE TRAY 
316L SS 
HORIZONTAL 

1 
UNDEllWASH 

2. 7 8.7 fTIS> 

PH 
4.Q TO s.o 
MANUAL 
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EPA UTILITY FC.D SUR\IEY: FOURTH QUARTER 1979 

l'IONTANA POWER: COLSTRIP 1 <CONT.) 

MODE 
SENSOR LOCATION 

** PUl'IP S 
SERVICE 
-------
\IENTIJRl RECIRCULATION 
ABSORBER RECIRCULATION 

** TANKS 
SERYICt: -------
VENTURl/Af!SORBE R RECYCLE TANK 

** REHEATER 
NUMBER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOO ST - c 
ENERGY REQUIRED 

** THICKENER 
NUMBER 

** WATER LOOP 
TYPE 
E\IAPORATOR WATER LOSS • LI TER/S 
SLUDGE WATER LOSS - LITER/$ 
PURGE WATER LOSS - LlTfR/S 
OTHER liATER LOSSES - LlTH/S 
fAESH MAKEUP WATER AOOlTlON - LITERS/S 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
OlMENSlONS 
AREA - ACRES 
CAPAC! TY - CU.M 

** DISPOSAL 
NATURE 
TYPE 
LOCA llON 
TRANSPORTATION 
DIMENSIONS 
AREA - ACRES 
CAPACITY - cu.M 

** DISPOSAL 
NATURE 
TYPE 
LOCA llON 
TAANSPORTA TION 
OHIEIVSlONS 
AREA - ACRES 
CAPACITY - CUeM 

FEEDBACK 
RECIRCULATION TANK 

NUMBER 

6 
6 

NUMBER 

3 

3 
lN-LlNE 
STEAM [150 PSIG, 350 Fl 

27.S < 50 F> 
2•75% OF BOILER INPUT 

0 

CLOSED 
18.9 
4.4 
.o 
.o 

23.3 

INTERIM 

< 300 GPIO 
( 70 GPl'I) 
< 0 GP!O 
( 0 6PM) 
( 370 6P!O 

DIKED LINED PONO 
ON-SITE 
PUMPED 
20 FT. DEEP 

26.0 
635960 

INTERil'I 
DIKED LINED POND 
ON-SITE 
PUMPED 
20 F 1. DEEP 

26.0 
635960 ( 

FINAL 
PONO 
OFF-SITE 
PUMPED 
20 FT. DEEP 

112.0 
2590314 

520.0 ACRE-FT> 

520.0 ACRE-FT> 

211s.o ACRE-FT> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AllAILABlLlTY OPEAABlLlTY RELIABILITY UTILIZATION % REMOVAL PEA BOILER f6D CAp. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
9175 SYSTEM 720 72 1. 0 

10175 SYSTEM 744 456 19.Q 

11175 SYSTEM 720 576 42.o 

12175 SYSTEM 744 720 60.0 

1176 SYSTEM 9 0.0 744 672 64.0 

2176 SYSTEM 98.0 696 624 65.Q 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

MONTANA POWER: COLSTRIP 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

3/76 

4176 

5176 

6176 

7176 

8176 

9176 

10/76 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
SYS TE"' 98.0 744 576 5 7. c 
SY STE"' 74.0 no 672 sc.o 
SYSTEM 9 7.0 744 336 26.0 

SYSTEM .o .c 7ZC 0 0 

SYSTEM 9 3.0 744 480 28.0 

SYSTEM 95.0 744 552 38.0 

SYSTEM 89.0 720 720 65.0 

SYSTEM 8 :i.o 744 720 73.C 

•• PRObLE"Sl60LUTIONS/COMl"IENTS 

A TEMPERATURE EXCURSION RESULTED IN DAl"IAGE TO SYSTEM COMPONENTS CAUSING 
SYSTEM DOloNl IME. 

THE EMERGENCY SCRUBBER QUENCH WATER SUPPLY SYSTE"' FAILED TO OPERATE 
DURING A TEMPERATURE EXCURSION. 

THE LININGS WERE DA .. AGED D~RING A TE .. PERATURE EXCURSION. 

MIST ELIMINATOR DAMAGE OCCURRED AS THE RESULT OF A TEMPERATURE EXCURSION 
Ih OCTOBER• 

11176 SYSTEM 6 3.0 72 (j 720 5 6. (I 

•• PAO&LEMS/SOLUTIONS/COMMENTS 

A FAILURE OF AN ID FAN MOTOR OCCURRED. 

12176 SYSTEM 74.0 744 744 67.0 

1/77 SYSTEM 93.0 744 744 73.C 

2177 SYSTEM 95.0 672 480 3.0 

3177 SY STEM • 'J 744 0 c 
4/77 SYSTEM 8 3.0 720 600 5 o.o 
5/77 SYSTEM 8 5.0 744 624 64.0 

6/77 SYSTEM 8 7.0 no 672 69.0 

7111 SYSTEM 15.0 744 696 72.0 

8177 SY STEM 93.0 744 

9177 SY STEM 93.0 720 

10177 SYSTEM 96.0 744 

11177 SYSTEM 96.0 720 

12177 SYSTEM 98.0 744 

1178 SYSTEM 96.0 744 

2178 S YSTE.M 10 o.o 672 

3178 SYSTEM 92.0 744 

4/78 SYSTEM 100.0 720 

5/78 SYSTEM 66.0 744 
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EPA UTILITY FC.D SURVEY: FOURTH QUARTER 1979 

l'IONTANA POWER; COLSTRIP 1 (CONT.) 

------------------------------------------pERfORl'IANCE DATA---------------------------------------
PERl OD MODULE AVAILABILITY CPERA&lLJTY RELJABJLITY UTILIZATION X REMOVAL PER BOILER FGD ---

617S 

7178 

8178 

9178 

10178 

11 l?e 

12178 

1179 

2179 

3179 

4179 

5179 

6179 

7179 

8179 

9179 

10179 

11179 

CAP• 
S02 PART. HOURS HOURS HOURS FACTOR 

----------- ----------- ----- ----- ----- ------ ----- ------
** PRObLEl'IS/SOLUTJONS/COl'll'IENTS 

ThE UNIT ~AS RESTARTED AFTER ITS ANNUAL OVERHAUL DURING MAY. 

THE J.D. FAN MOTOR WAS NOT AVAILABLE DURING UNIT RESTART. 

SYSTEM 76.0 7ZO 

SYSTEM 9 6.0 744 

SYS HM 97.0 744 

SYSH.M 9 6.0 720 

SYS HM 9 s.o 744 

SY STEM 9,. 0 720 

SY STEM 96. 7 744 

SY ST EM 97.6 744 

SYSTEM 90.3 672 

SYSTEM 9 7. 3 744 

SY STEM 9 8.9 88 .4 80.2 72C 597 

SY STEM 8 9. 7 744 

SYSTEM 9 5 .2 720 

•* PRObLEl'ISISOLUTIONSICOl'IMENTS 

DURING MAY AND JUNE THE UNIT WAS BEING OVERHAULED• THE AVAILABILITY FOR 
TH ESE PERIODS IS BASED UPON OPERATIONS BEFORE AND AFTER OVERHAUL• 

SYSTEM 9 8.0 744 

SYSTEM 9 7.3 744 

SYSTEM 9 5 .2 720 

SY STEM 9 2.9 744 

SYSTEl'I n.s 720 

** PROBLEl'IS/SOLUTIONS/COMMENTS 

THE ROUTINE MAINTENANCE CAN BE RERFORl'IED WHILE THE MODULES ARE ON LINE 
SO THE AllAILA91LITY REMAINS HIGH. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECT !ON 3 
DESIGN AND PERFORMANCE DATA FOF OPERATIONAL OOPIESTic FGo SYSTEPIS 

----------------------------------------------------------------------------------------------------
COMPANY l\Af'l!E 
PLANT NAP'IE 
UNIT NUMtHR 
CI TY 
STATE 
REGULATORY CLASSlfI CATION 
PARTICULATE d'llSSION LIMITATION - ._GIJ 
S02 EMISSION LIMITATION - NG/J 
NET PLANT bENERATlNG CAPACITY - MW 
GROSS UNIT G~NERATI NG CAPACITY - Mir 

NET UNIT GENERATING CAPACITY W/FGO - MW 
NET UNIT GENtRATlNG CAPACITY WO/fG~ - MW 
EQUIVALEllT SCRUBBED CAPACITY - lllW 

** BOIL.ER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIP'IUM !:!OILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP PIAl'IE TEA - M 

** FUEL DA TA 
FUEL TYPE 
fUEL GRAPE 
AVERAGE HEAT CONTENT - JIG 
AANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - X 
RANGE ASH CONTENT - '.l 
AVEPAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGt SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - 1 
RANGE CHLORIDE CONTENT - % 

•• PARTICULATE SCRUBBER 
NUMB ER 
TYPE 
SUPP LI E.R 
NUMBER OF STAGES 
SHELL MATERIAL 
LINING MATERIAL 
INTERNAL MATE RI AL 
NUMBER Of NOZZLES 
TYPE OF NOZZLES 
BOILER LOAD/SCRUBBER - X 
FLUE GAS CAPACl T'f - CU.MIS 
FLUE GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITERIS 
LIG RATIO - LITEA/CU 0 M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VELOCITY - 1''1/S 
PARTICULATE INLET LOAO - ~GIJ 
PARTICULATE OUTLET LOAD - NG/J 
PARTICULATE DESIGN AElllOVAL EfflCIENCY 
SOZ INLET CONCENTRATION - NG/J 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FI RM 
CONSTRUCTION FI RM 
PEVELOPl'IENT LEVEL 
NEw/RETAOflT 

- x 

PARTICULATE DESIGN REMOVAL EfflClENCY - X 
SOZ DESIGN REMOVAL EFFICIENCY - :l 
COMMERCIAL DATE 

)'10NTANA POWER 
COLSTRIP 

COLSTRIP 
MONTANA 
B 

43. 
516. 
664.0 
36D.O 
332.0 
344.0 
36('.Q 

.100 LB/MMBTU) 
1 • 2 0 0 L 8 / l'IM B TU) 

COMBUSTION 
PULVERIZED 
BASE 

ENGINEERING 
COAL 

11175 
674.82 
14:3.9 
152. 

5.0 

COAL 
SUBBITUMI NOUS 

( 1430000 ACfl'I) 
( 291 f) 

( 500 FT> 
( 16.5 FT> 

20569. ( 8843 BTU/LB) 

t' .60 
6.1-12.6 

23.90 
21.6-2808 

.77 
0.4-1 .o 

.01 
•••••• 

3 
VENTURI 

8. 162-8.8967 

COMBUSTION EGUIPl'IENT ASSOCIATES 

CARBON STEEL RESISTANT 
ACID BRICK 
316 SS PLUMll BOB o CERAMIC NOZZLES 

12 
OPEN PIPE 

40.0 
224.9 ( 476667 ACFM) 
143.9 ( 291 f) 
415.8 ( 6600 GPM) 

2.0 <15.0 6AL/1000ACF) 
••••••• (••••• IN-H~O) 

61.0 ( zoo.a Flis> 
3452. ( 8.030 LB/l'll'IBTU) 

26. c .060 LBIMMBTU> 
99.5 

989. 2.300 LBIMMBTU) 

THROWAWAY PRODUCT 
WET SCRUBBlhG 
Lll'IE/ALKALikE f LYASH 
NONE 
ADL/COM&USTION EQUIP ASSOCIATE 
BECHTEL 
BECHTEL 
FULL SCALE 
NEW 

99.50 
60.00 

10176 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

"ON TANA POWER: COLSTRIP 2 (CONT•) 

INlTlAL START-UP 
CONSTRUCTION CO,.PLET!ON 
CONSTRUCTION INITIATION 
CONTRACT AWAROE 0 
ABSORBER SPARE CAPAC! TY INOEll - % 
ABSORBER SPARE COMPONENT INDEX 

•• A6SO ABER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIMENSIONS - fT 
SHELL PIA TEAIAL 
SHELL LINER "Al ERI Al 
INTERNAL MATE RI Al 
NUMBER Of NOZZLES 
NOZlLE TYPE 
601LEA LOAD/ABSORBER - % 
GAS FLOW - CU.MIS 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITERIS 
L/G RATIO - LICU.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MISEC 
PARTICULATE OUTLET LOAD- G/CU.l'I 
PARTICULATE OUTLET LOAD - NGIJ 
PARTICULATE REMOVAL EFFJCI ENCY - J 
S02 OUTLET CONTRATION - PPM 
S02 CUTLET CONCENTllATlON- NG/J 
S02 OUTLET CONCENTRATION- NG/J 
S02 DESIGN REMOVAL EfflCIENCY - l 

** FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE • WETIDAY 
CAPACITY - cu.~IS 

** MIST ELIMINATOR 
NUMB EA 
TYPE 
CONSTRUCTION "ATERIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMBER Of PASSES 
FREEEIOAAD DISTANCE - M 
DEPTH - M 
VANE SPACING - CM 
VANE OGLES 
WASH SYSTEM 
SUPERFltlAL GAS VELOCI11 - "JS 
PRESSURE DROP - KPA 

** MIST ELI"lNATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONf IGURATION 
NUMB EA Of STAGES 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTllOL RANGE 
CONTROL MANNER 
MODE 
SENSOR LOCATION 

VENTURI RECIRCULATION 
ABSORBER REClRt ULAlION 

5176 
8175 
6173 

10/72 
2(1.0 

.5 

3 
SPRAY TOWER 
5176 

COMBUSTION EOUJP ASSOCIATES 
1 

70.5 ll 35 DIA• 
CARBON STEEL 
flAKEGLASS POLYESTER. (PLASITE IN ONE MODULE> 
316L SS TRAY 

12 
REFR ICTORY FULL CONE [CERAMI Cl 

6 

40.0 
201.31 
48.9 

479. 
2.4 

·' 2.1 
.o 

26. 
99.5 

425 

6C.O 

SCRUBBER JO 

( 426600 ACFM) 
( 120 F) 

( 7600 GPM) 
( 18.0 GALl1000ACF) 
( .5 IN-H20) 
( 8.7 FTIS> 
C .018 GR/SCf) 
C .060 LBIMMBTU> 

(****• LB/MMBTU) 
(••••• LBIMMBTU) 

CARBON STEEL IMPELLERe RUBBER-LINED HOUSING 
Dll 1' 

223.21 ( 473000 ACFM) 

, 
CHEVRON 
NOllYL PLASTIC 
HORIZONTAL 

1 
4 
3.96 <13.0 FT> 

.30 ( 1.0 FT> 
2 .5 ( 1.00 IN> 

120 DEGREES 
CONTINUOUS UNDEAWASH (POND OVERFLOW AND IIVEI WA 

2.7 < 8.7 fT/S) 
.6 ( 2.3 1N-H20) 

, 
VALVE TRAY 
316l SS 
HORilONTAL 

1 
UNDERWASH 

'C.7 

PH 
4.0 TO S.O 
MANUAL 

< 8. 7 fTIS> 

FEEDBACK 
RECIRCULATION TANK 
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lllONTANA POWER: COLSTRIP 2 <CONT,) 

** TANKS 
SERVICE -------
VENTl.iRl/ABSORBE R RECYCLE TANK 

•• REH EA TEA 
NUPIB ER 
TYPE 
HEATING MEOIUM 
TEMPERATURE BOOST - c 
ENERGY RUIUIRED 

•• THICKENER 
NUMB ER 

** WATER LOOP 
l'YPE 
EVAPORATOR WATER LOSS - LITER/S 
SLUDGE WATER LOSS - LllER/S 
PURGE wATER LOSS - LlTER/S 
OTHER 11oATER LOSSES - LITER/S 
FRESH MAKEUP WATER ADDITION - LlTERS/S 

** DlSPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
DIPIENSIONS 
ARfA - ACRES 
CAPACITY - cu.M 

•* DlSPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
DIMENSIONS 
AREA - ACRES 
CAPACITY - cu.111 

•• DlSPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 
OllllENSlONS 
AREA - ACRES 
CAPACITY - cu.111 

EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

NUl'IBEil 

3 

3 
IN-LINE 
STEA~ [150 PS!Gt 350 Fl 

27.8 ( 5~ F) 
2.75% Of BOILER INPUT 

J 

CLOSED 
16 .9 ( 300 GPl'I) 

4.4 I 70 GPl'I) 
.o ( D GPl'I) 
.o ( '1 GPM) -

2 ~. 3 370 GPM) 

INTERIM 
DIHD llNED POND 
ON-S JTE 
PUMPED 
20 FT. DEEP 

2 t. 0 
635960 520.0 ACRE-FT> 

lNTEAIPI 
DIKED LlNE.O POND 
ON-SITE 
PUMPED 
20 FT• OEEP 

2 t.O 
635960 520.0 ACRE-FT> 

FINAL 
POND 
OFF-SITE 
PUMPED 
20 JT. OEEP 

11 '.o 
2590314 ( 2118 • 0 ACRE-FT> 

------------------------------------------PERFORlllANCf DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RElllOVAL PER BOILER f6D CAP• 

502 PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- -----
5176 SYSTEl'I 10 o.o 744 72 1.c 

b/76 SYSTEl'I 10 a.o 720 384 2 3. 0 

7176 SYSTEl'I 9 9.0 744 312 2c.o 

8/76 SYSTEl'I 96.0 744 240 13.0 

9/76 SYSTEM 98.0 720 720 6 s. 0 

10176 SYSTEM 9 o.o 744 744 11.0 

11176 SYSTEM 9 4.0 720 720 ao.o 

12176 SYSTEM 9 3.0 744 744 82.0 

1177 SYSHl'I 8 3.0 744 720 68.0 

2/77 SYSTEl'I ~4 .o 672 648 75.0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

fllONT.tlNA POWER: COLSTRIP 2 (CONT.> 

------------------------------------------PE~FORMANCE DATA-----------------------------------·------
PERl OO MODULE AVAILABILITY OPERARILlTY RELlA~ILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR ------ ---- -- ----------- ----------- ----------- ----- ----- ------
3177 SYSTEM 9 7 .o 744 672 71. 0 

4/77 SYSTEM 8 5. 0 720 696 68.C 

5177 SYSH.M 63.0 744 312 2 3. 0 

6/77 SYSTEM 88.0 720 672 61.Q 

7177 SYS HM 9 1.0 744 672 58.Q 

8177 SYSTEM 8 1. D 744 

9177 SYSTi:.M 9 ::. 0 720 

10/77 HSHM 9 8. '.l 744 

1117 7 SYSTEM 9 8. 0 720 

12177 S YSHM 9 8 .c 744 

1178 SYSTtM 9 7. 0 744 

Z/78 SYSTEM 9 5. 0 672 

3178 SYSTEM B 9. 0 744 

** PkObUMS/S OLUTIONS/COMMENlS 

THE bOILEf wAS SHUT DOWN FOR AN~UAL OVERHAUL. 

4178 SYS HM 8 7. c 7ZO 

517il SYS HM 99.0 744 

6178 SYSTEM 97.0 720 

7/H SYSTEM 9 6. 0 744 

8178 SYSTEM 99.0 .o 744 0 0 

9178 SYSTEM 9 '· 0 
. (\ 720 0 0 

10178 SYS HM 9 9 .o • Cl 744 0 0 

, , 178 SYSTEM 9 9.0 .C' 720 D c 
12178 SYSTEfll 9 1.2 744 

1179 SYSTEM 9 4.3 744 

2179 SYSTEM 9 8.3 672 

3/79 SYSTEM 9 4.3 744 

4179 SYSTEM 100.0 7ZO 

•• PROBLEfllS/SOLUTIONS/COMMENTS 

DUAIN6 APRIL THE UNIT WAS B"EING OVERHAULED• THE AVAILABILITY FOR THIS 
TIME lS BASED UPON OPERATIOfS BEFORE AND AFTER THE OVERHAUL. 

5179 SYSTEM 9 4.4 744 

6/79 SY STEM 9 8.4 720 

7179 SYSTEM 9 6.4 744 

8/79 SYSTEM 9 9.3 744 

9179 SYSTEM 9 2.3 72 0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

MONT At.A PCWtR: COL ST RIP 2 (CONT•> 

·-----------------------------------------PERFORMANCE OATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILllATlON X REMOVAL PEA BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS fACTOR 

------------ ----------- ----------- ----------- ----- -----
1J/7Q SYSTEM 9 2 .9 744 

11179 S'fSHI'. 98.4 nc 
** P~OuLEMS/SOLUTION~/COMMENTS 

THE ROUTINE MAINTENANCE CAN BE PERFORMED WHILE THE MODULES ARE ON LINE 
SO THE AVAILABILITY REMAINS HIGH. 
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EPA UTILITY FGD SURVEY: FOUliTH QUARTER 1979 

SECTION 3 
DESIGN AND PERfORl'IANCE DATA FOR OPERATIONAL DOMESTIC FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY t.Al'IE 
PLANT tUl'IE 
UN IT NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION lll'IITATION - hGIJ 
S02 fllllSSION LJMITATJON - .. GJJ 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GlNERATl NG CAPACITY - 1'1111 
NET UNIT GENERATING CAPACIH WIFGD - l'IW 
NET UNIT GENHIATING CAPACITY WO/FGO - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE OATE 
MAXIl'IUl'I BOILER FLUE GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP OIAME TER - l'I 

** FUEL DATA 
fUE.L TYPE 
FUEL GRADE 
AllEAAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AllEllAGE ASH CONTENT - l 
RANGE ASH CONTE NT - l 
A\IEAAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - l 

** MECHANICAL COLLECTOR 
TYPE 
SUPPLIER 

- cu .l'llS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - l 

** PARTICULATE SCRUBBER 
NUMB EA 
TYPE 
SUPP LI EA 
NUMBER Of STAGES 
SHELL MATERIAL 
LINING MATERIAL 
INTERNAL MATERIAL 
TYPE Of NOZZLES 
BOILER LOAD/SCRUBBER - % 
FLUE GAS CAPACITY - cu.MIS 
FLUE GAS TEMPEIATURE - C 
LIQUID AEClRCULATlON RATE - LITEA/S 
LIG RATIO - LlTER/CU.M 
PRESSURE DROP - KPA 
SUPEAFJCIAl GAS VELOCITY - MIS 
PARTICULATE INLET LOAD· - 6/CUoM 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
S02 IHLE T C ONCE NTRA Tl ON - PPM 

** FGO SYSTEfl 
SALEABLE PRODUCT/THAOWAWA• PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E flRl'll 
DEVELOPMENT LEV EL 
NEW/RETROFIT 

NEVADA POWER 
REID GARONER 
1 
MO APA 
NEVADA 
B 

43. 
516. 

•••• *** 
12~.o 
110 .o ............ 
125.0 

FOSTER WHEELER 
PULVER lZ ED COAL 
BASE 
0165 

223.21 
176. 7 
61. 

••••••• 

COAL 
Bl TUl'llNOUS 

289· ~9. 

B.oo 
5.50 

s.5 
• 5 0 

o.s-1.0 
.os 

••••• * 

.100 LB/MMBTU) 
1.200 LB/MMBTU) 

( 473000 ACfM) 
( 350 f) 

< 2CO FT> 
(••••• FT) 

( 12450 BTU/LB) 
•••••• 

MUL T ltlONE S 
RESEARCH COTTRELL 

75 .o 

1 
VENTURI 
ADL/CO .. BUSTlON EQUIPMENT ASSOCIATES 

1 
lNCOLOY 825 AT THROAT 
RUBBER (AREAS OTHER THAN THROAT) 
TWIN VARIABLE THROATS 
TANGENTIAL 

so.a 
223 .2 
176 .7 
157.5 

1 .3 
**** ••• 

so.3 
1 .4 

97.Q 
375.000 

( 473000 ACf") 
( 350 f) 
l 2500 GPl'I) 
l10.0 GAL/1000ACF) 
(••••• IN-H20) 
( 165.0 H/S) 
( .60 GR/SCF> 

THROWAWAY PRODUCT 
WET SCRUBBING 
SODIUM CARBONATE 
NONE 
AOL/COMBUSTION EQUIP ASSOCIATE 
BECHTEL 
FULL SCALE 
RETROFIT 
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EPA UTILITY f60 SURVEY: FOURTH QUARTER 1979 

NEVADA PO .. ER: REID GARDNER 1 (CONT.) 

PARTICULATE DESIGN REMOVAL EffICIENCY - 1 
S02 DESIGN REMOVAL EFFICIENCY - l 
INI TlAl START-UP 
CON.STAUCTION ltdllATlON 
CONTRACT AWARDED 
ABSORBER SPARE CAPACITY INDEX - l 
ABSORBER SPARE COMPONENT INDEX 

•• AbSORtlEJI 

TYPE 
llU TI Al ST A RT U P 
SUPPLH.R 
NUMll ER 0 f STAGES 
OIIHll.SlOll.S - FT 
SHHL MAlERlAL 
SHELL LihER l'IATE~IAL 

INTERNAL l'IATERI AL 
bOILER LOAO/ABSORBEA - X 
LllolUill RLCJACULAlION RATE - Ll1Eli/S 
LIG RATIO - L/tU.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - MISH 
S02 CUTL~T CONTRATlON - PPM 

•• FANS 
NUMP ER 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE - wET/D RY 
CAPACITY - cu.MIS 

•• MIST ELIMINATOR 
hUMB EA 
TYPE 
CONSTRUCTION MATERIAL 
CONF IGURATlON 
NUMBER OF STAGES 
NUMBER Of PASSES 
WASH SYSTEM 
PRESSURE DROP - KPA 

SCRUBBER REClRCULATJON 
ABSORBER RECIRC ULATlOf.I 

** TANIC.S 
SERVICE 

VENTlJAI HCYCLE 

u REHEATER 
TYPE 
HEAT ING l'IE D IUM 
TEMPERATURE BOOST 
ENERGY REQUIRED 

•• THICKENER 
NUMB ER 

** WATER LOOP 
TYPE 

- c 

FRESH lllAKEUP WATER ADDI llON - LIT ERS/S 

** DISPOSAL 
NATURE 
TYPE 
LOCAlION 
AREA - ACRES 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRAN SPOR TA TlON 

97.00 
90.00 

4174 
12 /72 
7171 

.o 

.o 

TRAY TOWER 
4/74 

AOL/COMBUSTION EQUIPMENT ASSOCIATES ., 
30 DIA• 
CARBON STEEL 
RUBBER 
316L SS (WASH TRAY> 

1 

10('.0 
3ll. 

.z 

.7 
~.4 

1 '7 

SCRUet1ER FD 
CARSON STEEL 
DAY 

( 6 ilO GPl'I) 
( 1.6 6AL/1000ACF> 
( 3.0 IN-H20) 
( 11.0 FT/S) 

223.21 ( 473000 ACfMJ 

RADIAL VANE 
316L SS (bOTH ME AND WASH TRAY) 
HORUONTAL 

1 
1 

NONE 
.1 .S IN-H20) 

3 
3 

NUMBER 

•••• 

HOT AIR 
STEAM 

27.8 

INJECTION 

( so f) 

15.2 "'"' 8TUJHR; 4 MW 

0 

CLOSED 
9.! 

INTERIM 
LINED POND 
ON-SITE 

6.0 

FINAL 
LINED POND 
ON-SI :TE 

155 GPM) 

GRAVITY fLOlll JAOM lNTERlM SLUDGE PONO 

221 



EPA UTILllY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POt.ER: REID GARDNER 1 (CONT.) 

AREA - ACRES 45.D 

·-----------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABlllTr OPE~ABILlTY RELIAf!ILITY UTILIZATION % REl'!OVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOA 
------------ ----------- ----------- ~---------- ----- ----- -----.. 

4174 SYSTEM 72L 

** PRObLEMS/SOLUTIONS/COMMENTS 

1175 SYSTEM 

Z/75 SYSTEM 

THE SYSTE~ ~AS FIRST PLACED IN SERVICE IN APRIL 1974. THE SCRUBBING UNIT 
DESIGN ~A~ bASED ON INFORMATION AND DATA OBTAINED FRO/II AN e~oO-ACffil PILOTe 
PLANT PRO~~AM CONDUCTED AT REID GARONER STATION IN 1971 AND 1972. 

744 

** PRObLEMS/SOLUTIONS/COMMENTS 

FROZEN SO~IuM CARBONATE FEED LINES ACCOUNTED FOR OUTAGE TIME. 

A 2-0AY LACK OF CHEMICALS RESULTED IN OUTAGE TIME. 

3175 SYSTEM 71.4 

4/75 SYSTEM 

*• PRObLEMS/SOLUTIONS/COMMENTS 

5175 SYSHM 

TliE bOILE~ lo.AS SHUT DOWN APRIL 1"3 FOR ROUTINE MAINTENANCE AND PLACED BACk 
ON LINE MAY 1,. 

744 

** P"ObLEMS/SOLUTIONS/COMMENTS 

6/75 SYSTEM 

A HIGH ASh CONTENT Of UP TC 20X BY WEIGHT Of THE COAL BUPNED 
RECE~TLY hAD hO EFFECT ON EMISSIONS. 

72 (i 

** PROuLEMS/SOLUTIONS/COMMENTS 

7175 SYSTEl'I 

ROUTINE MtCHANICAL PROBLEMS WERE REPORTED. 

ROUTINE l~STRUMfNTAL PROBLEMS WERE REPORTED. 

AbRASION er RUOBER LINED PIPES WAS A PROBLEM. 

THE UTILITY HAS REPORTED THAT A SECOND PERFORMANCE TEST WAS RECENTLY 
COMPLETED A~D PASSED. 

744 

** PRObLEMSISOLUTIONS/COl'IMENTS 

8175 SYSHl"I 

9/7S SYSHM 

10175 SYSTEM 

ONE OUTAGE, UNRELATED TO THE fGD SYSTEM, WAS REPORTED FROM JULY THRCUGH 
StPTEfllli3ER. 

OUTAGES DU~I~G JULY THROUGH SEPTEMbER WERE CAUSED BY SCRUBbER MALFUNCTIONS. 

744 

78. ~ 72C 

c ~ .c 14. [I 744 

716 

303 

5 59 

106 

** PRObLEMS/SOLU~IONS/COMMENTS 

11175 SYSTEM 

LO~ OPERATING TIME DURING OCTOBEP WAS DUE TO SCHEDULED BOILER MAINTENANCE. 

ONE OUTAGL wAS DUE TO THE IALFUNCTION or A SODA ASH BLOWER. 

55. :i 72C 054 394 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA PGwER: HID GARONER 1 ((ONT.) 

------------------------------------------PE~FORMANCE DATA------------------------------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** P~OuLEMS/SOLUTIONS/COMMENTS 

12/75 SYSTEM 

1176 SYSTt.M B 1, J 

2176 l>YSHM 9 1, D 

OPERABILITY WAS LOW FOR THE MONTH OF NOVEMBER BECAUSE OF DELAYS IN 
DELIVERY vF REPAIR MATERIALS. 

THE COLLAFSE OF A VENTURI STRAINER RESULTED IN FGD SYSTEM OUTAGE DURING 
N CVEl'i b ER• 

REHEATER STEAM LEAKS CAUSED AN OUTAGE DURING NOVEMBER. 

TttE SYSTEl'i WAS SHUT DOWN FOR 16 DAYS FOR COMPLETION Of PIPING CONVERSION. 
THIS OUTALE WAS NOT DUE TO SCRUbBEA MALFUNCTION. 

A FROZEN lO~BONATE LINE RESULTED IN AN FGD SYSTEM OUTAGE DURING NOVEMBER. 

741. 

57.0 27.IJ 744 647 186 

7 0 .c 89.0 75.0 696 664 5 20 

** PHOuLEMS/SOLUTJONS/COMMENTS 

3176 SYSTEM 9 9. D 

A DEPLETILN OF CHEMICALS DURING FEBRUARY WAS REPORTED. 

FIVE SCRUc~EA INOPERATIVE FEAlODS WERE REPORTED DURING FEBRUARY. THREE Of 
THESE OUTAGES WERE NOT RELITED TO THE FGD SYSTEM. 

SEAL WATE~ PROBLEMS WERE ~!PORTED DURING FEBRUARY. 

CHEMICAL LINE PLUGGING PROBLEMS WEAE NOTED DURING FEB~UARY. 

72.~ 99.J 39.~ 744 398 287 

** PHO~LEl'IS/SOLUTIONS/COl'll'IENTS 

O~E FORCE~ SCRUBBER OUTAGE WAS CAUSED BY A VENTURI LEAk. 

15.0 91.0 100.0 106 97 

** P"OuLEMS/SOLUTIONS/COMMENlS 

517t SYSTEM 

THE I OILE~ OiAS TAKEN OUT OF SERVICE JN APAIL FOR INSPECTION Of VALVES AND 
COAL CONDI.> ITS• 

. '.' 744 c 
** P~OoLEl'IS/SOLUllONS/COl'll'IENTS 

6/76 SYSHM 

7176 SYSTEM 

8176 SYSTEM 9 7.0 

THE UNIT ~A~ SHUT DOWN FOR A SCHEDULED TURBINE OVERHAUL AND BURNER LINE 
CCNDUIT REPLACEMENT. 

'" . -

49. '.J 

744 

744 

0 

0 

479 

c 

0 

36C 

** PROl.lLEMS/S OLUT ION S/COMMENlS 

PLUGGING lN THE THICKENEP CAUSED AN OUTAGE DURING AUGUST. 

PLUGGING lN THE TRAY RECYCLE TANK DURING AUGUST RESULTED lN A FGD OUTAGE· 

9/7t SYSTEM 9 5. i) 89.C 656 639 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

NEVADA POWER: REIO GARONER 1 <CONT.) 

---------·-----------------··-------------PERFORMANCE OATA------------------------------------------
PERI 00 MOPULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS fACTOll 

------------ ----------- ----------- ----------- ----- ----- ------
** PROBLEMS/SOLUTIONS/COMMENTS 

PLUGGING IN THE VENTURI SPRAY HEADERS CAUSEP A SCRUBBER OUTAGE. 

Ah 10 FAN MALFUNCTION RESULTED IN SCRUBBER OUTAGE DURING SEPTEMBER. 

10176 SYSTEM 9 8. 0 96.0 98.0 87.'.J 744 676 648 

** PRObLEMS/SOLUTlONS/COMMENTS 

SCRUBBER OUTAGE TIME WAS REQUIRED FOR INSTALLATION OF A NEW CARBONATE FEED 
LINE. 

A MINOA SCRUB&ER TRIP WAS CAUSED ~y PLUGGING IN THE SCRUBBER EFFLUENT 
SU CTI ON LINE• 

11176 SYSTEM 8 7. 0 81.0 &4.0 71. 0 631 50~ 

** PRObLEMS/SOLUTIONS/COMMENTS 

ONE FORCE~ SCRUBBER OUTAGE OCCURRED BECAUSE OF A SCREW CONVEYOR FAILURE, 
RESULTING IN AN INABILITY TO MIX THE CHEMICAL ABSORBENT. 

1Zl76 SYSTEM 9 3.0 88 .o 92.0 8:>.c 744 677 599 

** PRObLEMS/SOLUTIONS/COMMENTS 

A FORCED fGD OUTAGE RESULTED FROM CHEMICAL DEPLETION• 

A PLUGGED SENSING LINE FORC~O AN FGD OUTAGE DURING DECEMBER. 

1177 SYSTEM 7 2 .o 87.0 744 645 437 

ZJ71 

3177 

4177 

5/77 

6/77 

7177 

** PROblEMS/SOLUTIONS/COMMENTS 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTEM 4 7. 0 

RUBBER LINING REPAIRS WERE INITIATED IN THE SEPARATOR SECTION Of THE 
SCRUBBING MODULE ON JANUARY 22. THE LINING WAS DAMAGED BY A HIGH 
TEMPEAATUKE EXCURSION RESULTING FAOM A MALFUNCTION IN THE UNIT'S Al~ 
P llEHE A TEP• 

.J .c 672 599 ~ -
"\ • [l 744 669 c . ·-· 

.J " 72 c 400 CJ OJ 

.o n . , 744 705 c 
4 5 .o 44.Q 44.0 72<. 701 315 

* * PRO~LEl'ISISOLUTIONSICOl'IMENlS 

10 o.o 
SYSTEM 

REPAIRS O~ THE DAMAGED RUBEER LINING ~ERE COMPLETED BY MID-JUNE ANO THE 
SYSTEM REMAINED IN SERVICE THROUGHOUT THE MAJORITY OF THE MONTH. 

A MINO~ FORCED OUTAGE RESULTED FROM A HIGH-LOW PRESSURE TRIP CAUSED BY 
A PLUGGED SENSING LINE. 

1 co .J 100.0 100.0 
744 744 

** PRObLEMS/SOLUTIONSJCOMMENTS 

THE SYSTEM WAS TAKEN OUT Of THE GAS PATH ONLY ONCE DURING THE MONTH 
BECAUSE Of A SCHEDULED INSPECTION Of THE NEWLY REPLACED RUBBER LINER IN 
THE SEPARATOR SECTION. 

8177 SYSTEM 19.0 21.0 19.0 19.0 744 662 138 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POWER: At.ID GARDNER 1 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PAObLEMS/SOLUlIONS/COMMENTS 

ID FAN RELAYS WERE INSTALLED BECAUSE OF HIGH FAN VIBRATIONS. 

9177 SYSTEM 35.0 721: 343 252 

*• PAOuLEMS/SOLUTIONS/COMMENTS 

THE BOILE~ WAS OUT OF SERVICE FOR MOST Of THE MONTH. 

THE SCAUBLER HAD LIMIT SWITCH PROBLEMS WITH 14 A & 8 GULLOTINE DAMPERS. 

10/77 SYSTElll 9 9.0 99.0 744 635 63C 

** PROELEMS/SOLUTIONSICOMMENTS 

THE UNIT WAS DOWN FOR 5 HOURS DURING OCTOBER TO REPAIR AN ID FAN LEAK. 

11/77 SYSTEM 7 8. 7 81. 5 1e.6 78.1 72C 690 562 

** PAOblEl'ISIS OLUT ION SICOl'IMENTS 

12/77 SYSTEM 8 5 .o 

SCREEN PLUGGING IN THE RECYCLE TANK WAS A PROBLEM DURING NOVEMBER. 

SCAU6EEA INSTAUl'IENTATION DIFFICULTY WAS EXPERIENCED DURING NOVEMeER. 

THE SYSTEr. WAS DOWN FOR THE INSTALLATION Of AN OUTLET NOZZLE IN THE 
ilCiOSTER TANll.o 

82.0 8 3.0 71 .o 744 631 522 

** PRObLEl'IS/SOLUTIONSICCl'll'IENTS 

1178 SYSTOI 5 6.0 

THE SCRUElE~ WAS Off-LINE FOR APPROXIMATELY 109 HOURS DUE TO HIGH TRAY 
DIFFERENTIAL PRESSURE AND SOl'IE PLUGGING IN THE ID FAN SENSING LINE. 

THE eOILEll WAS DOWN ABOUT 113 HOURS lh DECEMBER. 

68. :J 69.G 56.0 744 616 416 

•• P~OBLEl'IS/SOLUTIONS/COMl'IENTS 

2178 SYSTEl'I 91. a 

Two OUTAGES WERE CAUSED BY HIGH TRAY DIFFERENTIAL PRESSURE. 

ELECTRICAL PROBLEMS IN THE 1A FORCED DRAFT FAN CAUSED AN fGD SYSTE~ 
OUTAGE. 

94.0 43.0 389 292 

•• PRO~LEMSJSOLUllOHS/COMMENlS 

A DUCT Hl·LO PRESSURE TRIP CONTRIBUTED TO THE FEBRUARY OUlAGE TIME. 

THE BOILE~ WENT OUT Of SERVICE ON FEBRUARY 17 fOR A THREE WEEK OUTAGE. 

PLUGGED SENSING LINES CONTRIBUTED TO THE OUTAGE TIME DURING fEBRUAAlo 

3178 SYSTEl'I za.o 58 .'.' 58.0 28. '.) 744 355 207 

•• PROtiLEl'IS/SOLUTIONSICOl'IMENTS 

4178 SYSTEM 10 ::i. 0 

THE bOILE~ WAS OFF LINE UNTIL l'IAACH 16. 

A PROBLEl'I WAS ENCOUNTERED WITH THE REHEAT STEAM REGULATOR DURING MARCH 

PROBLEMS ~ITH THE GUILLOTINE SWITCHES DELAYED START-UP OF THE fGD SYSTEl'I 
Ut.TIL .. AR(H 22. 

cn.c 100.0 75. 0 720 541 
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EPA UTJLllY FIJI> SURVEY: FOURlH QUARlH 1979 

NEVADA POWER: REID GARONER 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PRObLEMS/SOLUllONS/COMMENTS 

THERE WERE NO fGD SYSTEM FORCED OUTAGES• ALL DOWNTIME WAS BOILER 
RELATED. 

------

5178 SYSHM 9 7. 0 9 2 .c 96.0 78 .C' 74 4 b30 582 

6178 

7 / 78 

** PROblEMS/SOLUTIONS/COMMENTS 

ThE REPAI~S TO THE CONDENSER ANO PRODUCTION CONTROL CONTRIBUTED 
TO THE UOIUll OUTAGES. 

HIGH TEMPERATURE ON AN ID FAN BEARING CAUSED AN OUTAGE• 

SYSTEM 8 9.0 8 9 .'J 1u'.l.O 89.(1 12 u 720 

*• PROblEMS/SOLUTIONS/COMMENTS 

6"4 

Th ERE WAS ONE SCHEDULED FGD OUTAGE TO REPAIR A LEAK ON THE VENTURI 
BOX. 

SYS HM 10 o.o 99 .o 100.0 99.C 744 744 736 

** PROuLEMS/SOLUTIONS/COMMENTS 

•ATER 

A SCHEDULED FGD OUTAGE WAS REQUIR~D TO RE(TlFY A HIGH TRAY DIFFERENTIAL 
PRESSURE ~ROBLEMo THE TRAY WAS CLEANED OUT DURING THE OUTAGE. 

8/78 SYSTEM 9 4. '.l 94.~ 93. ::i 744 706 661 

** P~O~LEMS/SOLUTIONS/COHMENTS 

9178 SYSTEM 9 9. 0 

ThE SCRU~bER wAS FORCED Off LINE ON AUGUST 5 BECAUSE OF A LOSS Of THE 
ASH PANEL CONTROL POWER. THIS LEFT THE UNIT WITHOUT lMERGENCY SPRAY TO 
THE S CR UB lJE R S • 

A FORCED OUTAGE OCCURRED ON AUGUST 20 WHEN THERE WAS A SCRUBBER VENTURI 
HIGH TEMPERATURE ALARM. THE EXACT CAUSE WAS NOT KNOWN BUT A BOILER TUBE 
LEAK •AS SUSPECTED• 

THERE WAS ONE SCHEDULED OUTAGE DURING THE MONTH TO CLEAN THE TRAY. 

99.0 72 0 644 b26 

•• PRObLEMS/SOLUTIONS/COMMENTS 

10178 SYSTEM 10 o.o 

THERE WERE THREE BOILER RELATED OUTAGES DURING SEPTEMBER. A BOILER TUBE 
LEAK ANO BOILER BURNER WERE REPAIRED. 

OuRING THE MONTH A BOILER TRIP OCCURRED WHICH WAS CAUSED BY SCRUBBER 
HIGH DUCT PRESSURE. 

1 CJ .o 100.0 9'.). 0 744 667 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE BOILE~ ~AS Off LINE FOR AUOUT 77 HOURS FOR REMOVAL Of AN ASH CLINkER. 

11/78 SYSTEM 10 o. 0 1 G :J.O 100.Q 90.0 720 598 598 

** PRObLEMS/SOLUTIONS/COMMENTS 

12178 SYSTEM 9 5 .6 

THE fGD SYSTEM WAS DOWN FOR SCRUBBER OUTLET TEMPERATURE PROBE REPAIRS. 

OUTAGE ll~E RESULTED WHEN eOILER PROBLEMS CAUSED THE VENTURI OUTLEl GAS 
TEMPERATU~E TO BECOME TO HIGH <TEMPlRATURE ALARM HIGH TRIP). 

9 2 -~ 92. ~ 744 737 681. 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

NEVADA PO•ER: REID GARDNER 1 (CONT.) 

------------------------------------------PERFOR"ANt:E OATA------------------------------------------
PERI 00 MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

•• PROBLEMS/SOLUTIONS/COMMENlS 

THE SCRU~bING SYSTEM WAS OUT OF SERVICE TO REPAIR A LEAK IN A VENTURI 
LINE• 

THE FGO SYSTEM WAS DOWN TO CLEAN THE VENTURI RACE TRACK AND CLEAN PRESSURE 
SENSI11jG LINES. 

THE BOILE~ wAS Off LINE APPROXIMATELY 1 D~T FOR PULVERIZER REPAIRS. 

1179 SYSTEM 8 3 .9 73.7 73.7 67.0 744 681 502 

•• PR06LE"S/SOLUTION~/COMMENTS 

THE BOILE~ wAS DOWN ABOUT S OATS TO REMOVE A CLINKER FROM THE BOTTO~ 

HOPP ER• 

A FORCED OUTAGE WAS CAUSED WHEN THE 2C LOAD CENTER TRIPPED RESULTING IN 
LOSS OF POWER TO TRAY SPRAY PU"P• REPAIRS WERE "ADE ON THE TRAY ANO SPRAY 
SYSTEMS. 

THE FGO SYSTE" WAS DOWN FOR A SHORT PERIOD TO INSPECT THE BEARING O~ THE 
I~ FllN. 

THE FGD SYSTEM WAS DOWN TO REPAIR A LEAK IN THE VENTURI LINE. 

2/H S YSTEl"I 8 s .6 8 s .9 8 5.9 85.6 672 670 575 

** PAObLEMS/SOLUTIONSICOMMENTS 

THE FGD SYSTEM WAS DOWN TO CLEAN THE VENTURI RACE TRACK NOZZLES, CLEAN THE 
EFFLUENT LINE AND REPAIR A LEAK IN THE VENTURI LINE. 

A BREAK It. T~E ASH CIRCULATING WATER LINE RESULTING IN LOSS OF EMERGENCY 
COOLING WATER FORCED THE fGD SYSTEM OFF LINE. 

3/79 SYSTEM 9 7.9 96.5 96.5 78.3 744 603 582 

4/79 

•• PROBLEMS/SOLUTIONS/COMMENTS 

THE FGD SYSTEM WAS OFF TO Ut.PLUG VENTURI NOZZLES AND TO CLEAN SENSlNL 
LINES. THE DOWNTIME WAS ABOUT 15 HOURS. 

THE FG 0 SYSTEf'i wAS OFF FOR ABOUT 146 HOURS FOR REPAIR Of BOILER TUBE 
LEAKS. 

SYSHl'I 1G :J.Q 98.7 98.6 ZS.7 720 188 185 

•• PA06LEMS/SOLUTIONSICOMMENTS 

THE BOILE~ AND FGD S TS T El'I WERE OFF FOR APPROXIIUTEL T 533 HOURS FOR SCH ED-
ULED f'IAINHNANCE. 

5179 SYSTEl'I 9 9.8 74.4 74.4 z1.5 744 Z75 2 04 

•• PAO~LEMS/SOLUTIONSICOMl'IENTS 

6179 SYSTEM 9 7. 7 

THE BOILER AND SCRUBBER WERE RETURNED TO SERVICE ON THE Z2ND AFTER 
MA INTE NANC [. 

THE BOILER WAS FORCED OUT OF SERVICE TO REPAIR A COAL LEAK ON THE 18 
BUl<NEA llNlo 

9 5 .1 95.Z 7ZO 641 610 

Z27 



EPA UTILITY FGD SURllEY: FOURTH QUARTER 1979 

NEVADA POI.ER: REID GARONER 1 CCOIH.l 

------------------------------------------PERFORMANCE DATA------------------------------------------
PfRlOO "ODULE AllAlLABlLlTY OPERABILITY RELIA&lLITY UTILIZATION % RE"OVAL PER BOILER fGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR ------
** PROBLEMS/SOLUTIONS/COMMENTS 

A fEW DAYS OUTAGE TJME WAS REQUIRED TO REPAIR A BOILER TUBE LEAK. 

OUTAGE TI~l WAS RE~UIAEO TO UNPLUG A VENTURI LINE. 

TRAY SPRAY VALVES WERE REPLACED DURING JUNE. 

7119 SYSTEM 8 1.2 8 G .s 8 o. 5 80.3 744 742 598 

** PROBLEMS/SOLUTIONS/COMMENTS 

8179 SYSTtro! 9 6.8 

THE &OILER AND FGO SYSTEM WAS TRIPPED Off FOR TURBINE OVERSPEEO GOllERNOR 
TESTo THE DO~NTIME WAS ABOUT 7 HOURS. 

THE SCRUBBER WAS Off ABOUT 67 HOURS TO CLEAN THE SCRUBBER TRAYS. 

LOST lNSTR~MENT AIR TO THE SCRUBBER CONTROLS CAUSED A LOSS OF POWER TO THE 
SCRUBBER AIR COMPRESSOR. THE SCRUBBER WAS OFF-LINE FOR ABOUT 74 HOURS. 

96.8 96.8 96.8 744 744 7Zt 

** PRObLEMS/SOLUTIONS/COMMENTS 

9179 SYSTEM 10 J.O 

THE SCRUBBER WAS REMOllED FROM SERVICE TO CLEAN THE SCRUBBER PRESSURE 
SENSING Ll~ES. THE SCRUBBE~ WAS DOWN FOR ABOUT 11 HOURS. 

THE SCRUBelR WAS DOWN AT THE END OF THE MONTH TO CLEAN THE PRESSURE 
SE~SJNG LJ~E ON THE SCRUBBER. THE SCRUBBER WAS OFF-LINE FOR ABOUT 4 HOURS. 

1 cc .o 100.0 72 0 383 363 

** PAObLEMSISOLUTIONS/COMMENTS 

10179 SYSTEM 4 5 .4 

JN SEPTEMBER THE SCRUBBER WENT OFF WITH THE BOILER AND TURBINE FOR 
SCHEDULED MAINTENANCE. 

6 2 .1 45.2 744 545 337 

** PROBLEMS/SOLUTIONS/COMMENTS 

11179 SYSTEM 9 9.4 

THE SCRUBBER WAS OFF LINE WITH THE BOILER AND TURBINE FOR SCHEDULED 
MAINTENANCE DURING THE BEGINNING Of OCTOBER. 

PLUGGING OF THE VENTURI AND EFFLUENT LINE CAUSED THREE OUTAGES DURING 
THE llONTH. 

THE SCRUBBER WENT OFF LINE SO WORK COULD BE DONE ON THE ID FAN DAMPER. 

THE SCRUBBER WAS TAKEN OFF LINE WJTH THE BOILER DUE TO A TURBINE TRIP. 

88.1 656 635 

** PAObLEMSIS OLUTlONS/COIO'lEHTS 

12179 SYSTEM 9 8. 5 

THE SCRUBBER WENT Off-LINE WITH THE BOILER TO REPAIR A G~-1 SWITCH AND THE 
EMERGENCY GOVERNING TEST SWITCH ON THE TURBINE. 

TWO OUTAGES DURING NOVEMBER WERE CAUSED B? A BOILER TU&E LEAK. 

THE VENTU~I RACE TRACK NOZZLES NEEDED CLEANING CAUSING THE SCRUBBER TO 
GO Off-LINE. 

TWICE DURI~G THE MONTH THE TURBINE TRIPPED CAUSING THE SECTION 18 BREAkER 
TO BE LOST. ON THE SECOND TRIP THE 18 COOLING TOWER FAN MOTOR SHORTED 
TO GAO UND. 

98.5 98.5 98. 5 744 744 733 

228 



EPA UTILITY fGD SURVEY: fOUATH QUARTER 1979 

NEVADA PCllER: REID GARDNER 1 <CONT.> 

------------------------------------------PERfOA"ANCE DATA------------------------------------------
PERJ OD MODULE A~AILABILlTY OPERABILITY RELlABJLlTY UTlLllATlON l REMOVAL PER BOILER fGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

DURING DECEMBER THE SCRUBBER WENT Off LINE DUE TO A "ALFUNCTIONING VALVE 
ON THE EME~GENCY SPRAY SYSTIM. 

229 

, 



EPA UTILilY FGD SURlln: FOURTH QUARTEI< 1979 

SECT I ON 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DO"ESTIC FGD SYSTE"S 

----------------------------------------------------------------------------------------------------
CO"PANY llAl'IE 
PLANT NAl'IE 
UNIT NUMbER 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - ~G/J 

S02 El'!lSSION LlMlTA TlON - hG/J 
NET PLANT GENERATING CAPACITY • MW 
GROSS UNIT GlNERATINC, CAPACITY - "'" 
NET UNIT GENERATING CAPACITY IO/rGD - l'llO 
NET UNIT GElllERATING CAPACITY IOOIFGL - Mw 
EQUIVALEllT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPP LI ER 
TYPE 
SERllJCE LOAD 
COMMERCIAL SERVICE DATE 
l'IAXIl'IUl'I bOILER FLUE GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - l'I 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONlENT - !ITU/LB 
AVERAGE ASH CONTENT - % 
RA h G E A SH C ON TE NT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

•• MECHANICAL COLLECTOR 
TYPE 
SUPPLIER 

- cu.MIS 

PARTICULATE DESIGN REMOVAL EFFICIENCY - % 

** PARTICULATE SCRUBE-ER 
NU"BER 
TYPE 
SUPPL HR 
lllUl'IBER OF STAGES 
SHELL l"IATERIAL 
LINING MATERIAL 
INTERNAL MATERl AL 
TYPE Of lllOZZLES 
BOIL ER LOAD/SCA UBBER - % 
FLUE GAS CAPACITY - cu.MIS 
FLUE GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
L/G RATIO - LITER/CU.M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VELOCITY - l'llS 
PARTICULATE INLET LOAD - G/CU.~ 

PARTICULATE DESI6N REM~VAL EFFICIENCY 
S02 INLET CONCENTRATIOh - PPM 

•• fC.D SYSTEM 
SALEABLE Pl<ODUC T/THROWAIOAY PROl.JUCT 
GENERAL PROC~SS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SuPPLIER 
A-t. flkM 
DEVELOPMclliT LEVEL 
NEWHETR~FIT 

- x 

NEVADA POIOER 
RE.ID GARDNER 
2 
l'IOAPA 
NEVADA 
B 

4!. 
516. 

* •• * • *. 
125.0 
1H .O 

******* 
12 ~. 0 

FOSTER WHEELER 
PULVERIZED COAL 
BASE 
0/68 
22~.21 

176. 7 
61 • 

******* 

COAL 
BITUl'llNOUS 

28959. 

e.oo 
a.-1c. 

s.so 
5-6 

.so 
a.s-1.0 

.05 
••••• * 

.100 Ul/Ml'IBTU) 
1.200 LBIMMBTU) 

( 473000 ACFIO 
( 35Cl f) 

( 200 FT> 
(***** FT) 

( 12450 BTU/LB) 
****** 

MULTI CLONES 
RESEARCH COTTRELL 

75.0 

VENTURI 
AOL IC Ol'IElUS TI ON 

1 
INCO IOY 825 AT 
RUBBER lAREAS 
TIOIN VARIAflLE 
TANGENTIAL 

so.a 
223 .2 
176. 7 
157.5 

, • 3 
••••••• 

50.3 
1 • 4 

97 • .J 
375.000 

EQUIP ASSOCIATES 

THROAT 
OTHER THAN THROAT) 
THROATS 

( 473000 ACFIO 
( 350 f) 

( 2500 GP"') 
(10.0 GALl1000ACF) 
( * • • • * IN -H 20) 
< 165.0 FT/S) 
( .60 GA/SCF> 

THROWAIOAY PRODUCT 
WET SCRUBBING 
SODJUl'I CA RB ONA TE 
NONE 
ADL/COM~USTJO~ EQUIP ASSOCIATE 
BECHTEL 
FULL SCALE 
RETROFIT 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POloER: REID GARDNER 2 <CONT.) 

PARTICULATE. DESIGN REMCi\IAL EFflCIENCT - 4 
S02 DESI~N REMOllAL EFFICIENCY - X 
lNl T JAL START-UP 
ABSO~BER SPARE CAPACITY INDEX - X 
ABSORBER SPARE COMPONENT INDEX 

u AbSOABE A 
NU,..BER 
TTP E 
INITIAL STAPT UP 
SUPPLIER 
NUMA ER Of STAGES 
DI,..ENSIONS - FT 
SHELL llATERIAL 
SHELL LINER ,..ATERIAL 
INTERNAL MATERIAL 
YOILER LvAD/ABSORBER - X 
LIQUID REC IAC UL All ON RATE • LilER IS 
LIG ~A TIO - Lie u.M 
PRESSURE DROP - KPA 
SUPERFICAL GAS VELOCITY - 1'1/SH 
S02 OUTLtT CONTRATION • PFl'I 
S02 DESIGN RE,..OVAL EFFICIENCY - X 

** FANS 
NU,..B ER 
HP E 
CONSTRUCTION MATE.RIALS 
SERVICE - WET/DRY 
CAPACITY - cu.MIS 

•• llIST ELIMINATOR 
NUl'lfl ER 
TYPE 
CONSTRUCTION MATERIAL 
CONf lGURATlON 
"'UMllER OF STAGES 
NU,..BER Of PASSES 
WASH SYSTEM 
PRESSURE DROP - kPA 

** PU14PS 
SERVICE 

SCRUBBER RECIRC ULATICN 
ABSORBER RECIRCULATION 

•• TANKS 
SERVICE 

VENTURI RECYCLE 

•• REHEAlER 
TYPE 
HEATING l'IEDIUM 
TE,..PERATURE BOOST 
ENERGY REQUIRED 

•• THICKENER 
NUl4BER 

•• WATER LOOP 
TYPE 

- c 

FRESH MAKEUP WATER ADl>ITION - LITERSIS 

•• DISPOSAL 
NATURE 
TYPE 
LOCA Tl 0"1 
TRANSPORTATION 
AREA - ACHS 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
AA EA - ACRES 

97.00 
9(1.QQ 

4174 
.o 
.o 

TRAY TOWER 
4174 

ADL/COllBUSTION EQUIPMENT ASSOCIATES 

30 DIA• 
CARBON STEEL 
RUBBER 
316L SS (WASH TRAY) 

100.0 
3!i. 

·' ,7 
3.4 

17 
91.2 

SCRUBBER FD 
CARBON STEEL 
DAY 

223.21 

RADIAL VANE 

( 600 GPM) 
( 1.6 GALl100GACF) 

3.0 lN·H20> 
11.0 FTIS> 

( 473000 ACFIO 

316L SS (BOTH "E AND WASH TRAY) 
HORIZONTAL 

1 
1 

NONE 
.1 .S IN-H20) 

NU"BEA 

3 
3 

NU148EA ..... 
HOT AIR 
STEA" 

27.8 

INJECTION 

( 50 F> 

15.2 "" BTU/H (RATING), 4 "W 

0 

CLOSED 
9.8 

FINAL 
LINE I POND 
ON-SITE 

( 155 GP") 

GRAVITT FLOW f 110" INTERil4 SLUDGE POND 
45.C 

INTER I" 
LINED POND 
ON-SITE 

} • 0 

231 



EPA UTilllY FC:.D SUAllEY: FOURTH QUARTH 1979 

NEVADA POllER: REID GARDNER C: ((ONT 0 ) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAIOP MODULE AllAILA~ILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

4/74 SYSTEM 720 

** PRO~LEMS/SOLUTIONS/COMMENTS 

2175 SYSTEM 

THE FGD SYSTEM WAS PLACED IN SERVICE IN APRIL 1974. THE SCRUBBING SYSTEM 
DESIGN WAS BASED ON INFORMATION ANO DATA OBTAINED FROM AN 8000-ACFM PILOT 
PLANT PRObRAM CONDUCTED AT REIO GARDNER IN 1971 AND 197Z. 

** PRO~LEMS/SOLUTIONS/COMMENTS 

RCUTINE MECHANICAL PROBLEMS WERE ENCOUNTERED DURING FEBRUARY. 

ROUTINE INSTRUMENTAL PROBLEMS WERE EXPERIENCED• 

ABRASION OF RUBBER-LINED PIPES WERE A PROBLEM. 

A SECOND PERFORMANCE TEST WAS PASSED. 

THE UNIT ~AS RESTARTED AFTfR SHUTDOWN FOR 5-YEAR TURBINE OllERHAUL. 

SEAL •ATE~ FILTERS WERE A PROBLEM. 

BOILER CONTROLS WERE A PROBLEM. 

A PLUGGED RECYCLE LINE STRAINER WAS A PROBLEM. 

3175 SYSTEM 744 

4/75 SYSTEM 72C 

5175 SYSTEM 744 

6175 SYSTEM 720 

7175 SYSTEM 8 5 .o 744 

8175 SYSTEM 744 

** PAO~LEMS/SOLUTIONS/COMMENTS 

9175 SYSTEM 

10175 SY STEM 

A BROKEN bUCKET ELEVATOR CAUSED A FORCED FGD OUTAGE. 

WORN RECIRCULATION PIPING CONTRIBUTED TO FORCED F60 OUTAGE. 

A FORCED FGD OUTAGE WAS CAUSED BY A RUBBER LINEA LEAKAGE. 

STRAINER PLUGGING CONTRIBUTED TO FORCED FGD OUTAGE TJMEo 

THREE FORCED OUTAGES OCCURRED DURING AUGUST AND SEPTEMBER. 

77.J 69.0 720 

744 

645 

531 

•• PRObLEMS/SOLUTJONS/COMMENlS 

11175 SYSTEM 

12175 SYSTEM 

P~MP REPAIR NECESSITATED AN fGD OUTAGE. 

INSTRUMENT PLUGGING CAUSED AN FGD OUTAGE. 

REPAIR OF PJPING LEAKA6E NfCESSITATED AN JGD OUTAGE. 

99.0 83.0 72J 

744 

232 

603 

496 

464 

596 



£PA UlILlTY FGO SURVEY: FOURTH QUARTER 1979 

NEVADA PO\IER: REIO 6ARDl'4ER 2 <CONT.> 

-------~-----------------------------·----PERFORMANCE OATA------------------------------------------
PERIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGO CAPo 

. S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROt!LEMS/SOLUlIONS/COMMENTS 

1176 SYSTEM 7 2.0 

2176 SYSTEM 8 4.0 

FROZEN CARBONATE LINES CONTRIBUTED TO FGD OUTAGE TIME. 

A fGO OUTAGE WAS CAUSED BY A PLUGGED PRESSURE-SENSING LINES. 

DUCT PRESSURE TRIPS CONTRIBUTED TO fGD OUTAGE TI"E· 

AN OVERHA~L OF A TRAY RECYCLE PUMP wAS NECESSARY DURING DECEMBER. 

66.0 66.0 

8b.O 

62.0 

83. (I 

744 

b9b 

691 

b7S 

458 

S78 

** PROSLE"S/SOLUTIONSICOMMENTS 

3176 S YSTEfll 6 7.0 

A VENTURI PUMP HAO TO BE UNPLUGGED CONTRIBUTING TO DOWN TIME. 

CHEMICAL DEPLETION CONTRIBUTED TO FGO OUTAGE TIME. 

SiAL WATER PROBLEMS HAVE BEEN ENCOUNTERED DURING FEBRUARY. 

THE UTILITY REPORTED FOUR SCRUBBER INACTIVE PERIODS DURING FEBRUARY, THREE 
Of WHICH ~ERE SCRUBBER-RELATED OUTAGES. 

6 c .~ b2.0 S3.C 744 660 39S 

** PRObLEl'ISISOLUTIONSICOHMENlS 

4176 SYSTEM 8 5 .o 

T~O FGD FORCED OUTAGES OCCURRED DURING "ARCH. 

AN ELECTRICAL FAILURE RESULTED IN AN fGD SYSTEM OUTAGE. 

PLUGGING IN THE TRAY SYSTEM RESULTED IN A SUBSEQUENT OVERHAUL OF THE TRAY 
CYCLE PUMPS. 

77.:> 83.0 68.0 720 629 488 

** PROdLEMS/SOLUTIONSICOMMENTS 

PLUGGED SENSING LINES RESULTED IN FGD OUTAGE TIME. 

A REHEATE~ LEAK DURING APRIL CAUSED DOWN TI"E FOR REPAIRS. 

V~NTUAI SPOOL RECYCLE REPL•CEMENT REQUIRED FGD OUTAGE TIME. 

A TANK NEEDED PATCHING DURING THE MONTH. 

FOUR FORCED SCRUBBER OUTAGBS WERE REPORTED BY THE UTILITY FOR APRIL. 

5176 SYSTEM 99.0 98.0 79.0 744 

•• PROBLEMS/SOLUTIONS/COMMENTS 

6176 SYSTEM 9 9.1 

7176 SYSTEM 91.0 

PLUGGED VENTURI LINES WERE A PROBLEM DURING MAY. 

A PROBLEM WITH A PLUGGED SENSING LINE WAS EXPERIENCED. 

TOTAL SCRLB&ER OPERATION TIME TO OATE IS 9488 HOURS. 

83 .3 98.9 78.8 72Ci 

81.0 96.0 S7.~ 744 

682 

518 

568 

421 

** PROBLEMS/SOLUTIONS/COMMENTS 

A PROBLEM WlTH A HIGH SOLIDS CONCENTRATION IN THE VENTURI SCRUBBING CYCLE 
CONTRIBUTED TO FGO OUTAGE TIME. 

2:n 



EPA UTIL 11'1' f{,0 SURll E'I': FOURTH QUAR TH 1979 

NEVADA POllER: REID GAqDNER 2 (COlllT.) 

------------------------------------------PERfORl'IANCE OATA------------------------------------------
PERIOD l'IODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REl'IOVAL PER BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

ThE REPLACEl'IENT Of A RUBBER-LINED PIPE IN THE VENTURI SCRUBBER WAS D 
NtCESSARY DURING JULY. 

8176 SYSHl'I 9 5. D 75.:l 94.0 74 4 709 53C 

• * PHOblEl'IS /SOLUTIONS/COMMENTS 

DEPLElION Of CHEMICAL ABSORBENT (lRONA) CONTRIBUTED TO FGD OUTAGE Til'IE. 

BLILER TRIPS WERE ENCOUNTERED DURING AUGUST. 

LEAKAGE I"' THE VENTURI REC ICU. LihE WAS A PROBLEM. 

THE THICklNER PLUGGED CAUSING FGD DOWN Tll'IE• 

fCRCED OUTAGE TIME TOTALED 34.5 HOURS FOR THE FGD SYSlEM. 

9176 SYSHl'I 94.0 91 • C' 72 0 681 653 

•• PROuLEMS/SOLUTlv ... ~/C0Ml'IENTS 

10176 S YSHl'I 9 ~. 0 

~lNOR TAIFS WERE CAUSED BY PLUGGING IN THE l.D. FAN REFERENCE LINES. 

A MI~OR SYSTEM TRIP WAS CAUSED &Y A FALSE HIGH TEMPERATURE READING IN 
THE VENTUhI DUE TO wATER IN THE INSTRUMENT. 

95.: 95.Q 88. ') 744 694 656 

•• PHObLEMS/SOLUTIONS/COMMENTS 

11/76 !>YSTEM 5 2. 0 

12/76 SYSTEM 

SCRUbBER TRIPS WERE CAUSED B'I' VENTURI GAS DAMPER PROBLEMS. 

QtPLACEME"T OF THE CARBONATE FEED LINE CAUSED AN FGD OUTAGE. 

PLUGGING IN THE SCRUBBER EFFLUENT LINE CONTRIBUTED TO FGD DOWN TIME. 

SCRUBBER OUTAGE TIM~ DUE TO BOILER TRIPS AMOUNTED TO APPROXIMATELY t5 
H~URS • 

58.0 51.0 50.,. nc 621 363 

.c 744 275 c 
• * P~Ot>LEMS/S OLUT ION >/COMMENTS 

1177 SYSTiM 

THE C,OILH ~AS DOWN FOR REPAIR OF A CONDElllHR TUBE LEAK AND BOTTOM ASH 
lllOHLE • 

D~Rl~G THl bOlLER OUTAGE THE SCRUbBER~S GUILLOTINE DAMPERS WERE BADLY 
DAMACED. THE SCRUBBER REMAINED OUT OF SERVICE DURING THE MONlH OF 
D~CEMbER. 

744 0 D 

** Pk0bLEMS/50LUTION5/COl'IMENT5 

ThE EOILE~ •AS OFF LINE DURING JANUARY FOR MAINTENANCE. 

2177 SYSHI" 9 3. J 7 5. '.' oi!.O 56.0 672 516 387 

P~OL LU'IS/S OLUT IO"< ~/COl'l"ltNlS 

A MI~Oq S(QUbBER CUTAGE RESULTED FROM A VENTURI PIPING LEAK. 

Al. THE ~N~ Cf FEU~UARY THERE ~ERE SOME ELECTRICAL PROBLEMS. 

A MINO;; SlH.1E<bER OUTAGE WAS REQUIRED TO CLEAN THE WASH TRAY RECYCLE TANK. 

3177 SYSTEM 9 2. 0 86.: ~ 7. J 76 .c 744 659 567 

234 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

NEVADA POloER: RUD GARDNER 2 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD "OOULE AVAILABILITY CPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PRO~LEMSJSOLUTIONS/CDl'll'IENlS 

A PLUGGED SPRAY TRAY CONTRIBUTED TO FGD OUTAGE TIME. 

ELECTRICAL PROBLEMS WERE EXPERIENCED DURING MARCH. 

HIGH-LOw DUCT PRESSURE CAUSED FGO DOWN TIME. 

ouE TO AN I.D. FAN SWING THE fGD SYSTEM WENT Off LINE. 

4177 SYSTEM 9 5 .o 95.J 95.0 720 720 685 

** PROuLEMS/S OLUT ION S/COl'IMENlS 

FORCED FGD OUTAGE TIME RESULTED FROM A LEAK IN THE VENTURI DISCHARGE LINE. 

5177 SYSTEM 9 9. 0 8 5 .:i 98.Q 60.0 744 524 445 

•• PROIJLEMSJS OLUTJONS/COIO~ENTS 

6177 SYSTEM 9 4. 0 

ONE BOILE~ OUTAGE OCCURRED DURING MAY. 

THE ASH SlRVICE PUMPS WERE OUT OF SERVICE FOR APPROXIMATELY 10 HOURS 
RESULTING IN NO EMERGENCY SPRAY THUS FORCING THE FGD SYSTEM OUT Of SERVICE 

94.i) 83.C 72C 639 596 

** PRO&LEl'IS/SOLUTiuNSICOMMENTS 

T~REE FORCED SCRU~BER OUTAGES WERE REPORTED IN JUNE. 

ONE FORCED OUTAGE WAS DUE TO PLUGGING OF THE I.D. FAN SENSING LINE. 

A BREAKER T~IP RESULTED IN A LOSS Of CONTROL POWER CAUSING DOWN TIME. 

THE SPRAY NOZZLES IN THE VENTURI PLUGGED CAUSING AN FGD OUTAGE. 

7177 SYSTEM 4 o.o 41.0 40.0 40.0 744 733 298 

** PROIJLEMS/SOLUTIONS/COMMENTS 

8177 SYSTEM 8 7. 0 

SEVEN FORCED FGD OUTAGES WERE DUE TO A HIGH/LOW TRIP lN THE SCRUBBER DUCT 
DuRlNG JULY. 

ONE TWO HOU~ OUTAGE WAS REQUIRED TO CORRECT A PLUGGING PROBLEM IN THE 
VENTURI S~RAY NOZZLES DURING JULY. 

91.:J 81.0 79.0 744 629 59C 

** PR0bLEMS/60LUTJONSICOMl'IENlS 

A LEAK IN THE VENTURI RECYCLE HEADER RESULTED IN AN FGD OUTAGE. 

A SCRUBbER DUCT HlGH/LOW BOILER TRIP PROBLEM RESULTED IN OUTAGE Tl"E• 

THERE WAS ONE BOILER RELATED OUTAGE DURING AUGUST• 

9177 SYSTEM 7 4.0 6 7 .o 71.0 64.0 72 0 716 462 

•• PROBLEMS/SOLUTIONS/COMMENTS 

A LEAK IN THE VENTURI RECYCLE LINES RESULTED IN FORCED FGD OUTAGE Tl~E. 

TRAY RECYCLE PUMP REPAIR NECESSITATED FGD OUTAGE TIME. 

D~CT PRESSURE HIGH/LOW SENSING LINE PLUGGING OCCURRED DURING SEPTE"BER. E 

AN OUTAGE OCCURRED WHEN THE ASH SLUICE SYSTEM WENT OUT OF SERVICE (NO 
EMERGENCY SPRAYS) DURING SEPTEMBER. 



EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

NEVADA POioEA: REIO GARDNER 2 (COlllT.} 

---------------------------------------···PERfORMANCE OATA------------------------------------------
PER I OD MODULE AVAILABILITY OPEhABILlTY RELIABILITY UTILIZATION 1 REMOVAL PEA BOILER fGD CAP. 

10177 SYSTEM 7 6. c 

SOZ PART. HOURS HOURS HOURS FACTOR 

AN OUTAGE OCCURRED WHEN A TRAY PLUGGED. 

THE FGD SYSTEM WAS TAKEN OFF-LINE TO ALLOW CLEANING OF A SUCTION SCREEN 
I~ THE TRAY RECYCLE TANK• 

8 iJ .o 76.0 80 .o 744 704 562 

** PRObUMS/SOLUTIONS/tOMMENTS 

AFGD OUTAGE TIME WAS NEEDED TO CLEAN A PLUGGED TRAY RECYCLE TANK SCRiEN. 

A VENTURI TANk SEPARATOR REQUIRED CLEANING CAUSING FGD DOWN TIME. 

A HIGH SOLIDS PROBLEM IN THE VENTURI RECYCLE SYSTEM HAO TO BE CORRECTED. 

A SCRUBBER DUCT HIGH/LOW PRESSURE BOILER TRIP WAS.REPAIRED. 

IeD• FAN LEAKS WERE PATCHED DURING OCTOBER. 

11/77 SYSTEM .o .o .o 98 c 

** PROuLEMS/SOLUTIONS/COMMENTS 

THE BOILER WAS OUT OF SERVICE FROM OCTOBER 31 UNTIL NOVEMBER 26. 

THE StRUBLER WAS OUT Of SERVICE FOR AN I.D. FAN ROTOR REPAIR. 

12177 SYSTEM .o .o .o .o 744 742 c 

** PROblEMS/SOLUTIONS/COMMENTS 

1178 SYSTEM 61.0 

THE SCRUB~ER MODULE WAS OUT OF SERVICE TO INSTALL NEW WEAR PLATES ON AN 
1 eD• FAN ROTOR. 

67.0 01.0 744 675 499 

** PRObLEMS/SOLUTIONS/COMMENTS 

2178 SYSTEM 9 3 .o 

THE SCRUBlER WENT BACK ON LINE ON JANUARY 4 AFTER THE INSTALLATION OF 
WEAR PLATlS ON AN J.D. FAN ROTOR. 

REPAIRS ON THE THICKENER OVERFLOW PUMP CONTRIBUTED TO FGO OUTAGE Tl~E. 

SOME BUILD UP IN THE VENTURI WAS ENCOUNTERED DURING 
JANUARY. 

9z.o 9Z.O 87.'J 67Z 6!6 585 

** PAObLEMS/SOLUTIONS/COMMENTS 

A DUCT Hl6H/LOW PRESSURE TRIP CONTRIBUTED TO OUTAGE TIME. 

THE BOILER WAS OUT OF SERVICE FOR 34 HOURS DURING FEBRUARY. 

3178 SYSTEM 98.0 89 .iJ 97.o 80.0 744 672 595 

** PAObLEMSISOLUTlONSICOMMENTS 

4/78 SYSTEM 10 o.o 

THERE WAS ONLY ONE FORCED FGD OUTAGE DURING MARCH WHICH LASTED APPROXIMATE 
LY 18 HOUr.5. 

A SCHDULED BOILER OUTAGE AT THE BEGINNING OF MARCH 10 REMOVE ASH BUILDUP 
WAS C ANCELLEDo 

9!! .o 100.0 44 .o 72 0 320 317 
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EPA UTILITY F6D SURVEY: FOURTH QUARTER 1979 

NEVADA POWER: REID GAliONER <: (CONT.) 

------------------------------------------PERFORMANCE OATA·---------------------------·-··-----····-
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

502 PART. HOUR~ HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- --·---
** PROBLEMS/SOLUTIONS/COMMENTS 

THERE WAS ONE SCHEDULED BOILER OUTAGE WHICH LASTED ABOUT 403 HOUPSo 

5178 SYSTEM 10 o.o 1 0 c.o 100.0 97.0 744 726 724 

•• PRObLEMS/SOLUTIONS/COMMENTS 

t>l18 SYSHM 100.0 

THE BOILER WAS OFF FOR APPROXIMATELY 18 HOURS FOR REPAIRS ON THE MILL 
SPOKES• 

THE 2A SEC. BREAKER TRIPPED ANO CAUSED AN OUTAGE OF ABOUT ONE HOUR. 

100.0 72C. 720 661 

** PRObLEMS/SOLUTIONS/COMMENTS 

7/78 SYSTEM 8 :::.o 

THERE WERl TWO SCHEDULED f6D OUTAGES TO UNPLUG THE TRAYS AND TO CHAhGE 
THE OIL Ot. THE I.D. FAN. 

A FO~CED FGD OUTAGE OCCURRED WHEN HIGH DUCT PRESSURE CAUSED A BOILE~ TRIP. 

79.0 74.0 744 t>76 5 53 

,, .. PROllLEMS/SOLUTlONSICOMl'IENTS 

11/78 SYSTEM 8 1.0 

THE BOILER WAS OUT OF SERVICE DUE TO A BOILER TUBE LEAKo 

HIGH DUCT PRESSURE WAS THE CAUSE Of A BOILER TRIP. THE HIGH DUCT PRESSURE 
AWAS CAUSED BY A FAULTY POSITIONER ON THE 1.0. FAN CONTROLLER. 

THE loD• FAN EXPANSION JOINT ON THE SCRUBBER WAS REPLACED. 

AN F60 OUTAGE OCCURRED WHEN A BOLTt WHICH FELL FROM THE FAN, CAUSED 
VIBRATIONS. 

A SECOND lOlLER TRIP DURING JULY WAS CAUSED BY AN UNDETERlllINEO SOURCE. 

ThE SUCTION LINE FROM THE VENTURI DISCHARGE LINE TO THE EFFLUENT PU"PS 
HAO TO aE CLEANED BECAUSE OF PLUGGING. 

8 2 .o 93.0 
81 ·" 

744 733 601 

** PRObLEMS/SOLUTIONS/COMl'IENTS 

9/7S SYSTEM 10~.o 

TWO SCHEDULED OUTAGES DURING AUGUST WERE NECESSARY TO CLEAN THE SCRUBBER 
TRAY. 

A SCHEDULED OUTAGE WAS NECESSARY TO CLEAN THE NOZZLES ON THE SCRUBBER SPRA 
RACK• THE STAINLESS STEEL PIPE TO THE TRAY SPRAY NOZZLES WAS ALSO 
AEPLA CED. 

ON AU~UST 1 THE SCRUBBER EXPERIENCED HIGH DUCT PRESSURE. 

Oft AUGUST ! 1 T WAS NEC ESSA 1Y TO TAKE THE SCRUBBER OFF LINE TO REPACK THE 
·VENTURI PUMPS. 

A THIRD OUTAGE IN AUGUST WAS CAUSED BY A LOSS OF THE ASH PANEL CONTROL 
POWER. THIS LEFT THE SCRUBBER WITHOUT EMER6ENCY SPRAY. 

97.0 100.0 94.0 720 693 6 75 

... PRObLEMS/SOLUTIONS/COMMENlS 

A SCHEDULED SCRUBBER OUTAGE TOOK PLACE DURING SEPTEMBER IN ORDER TO CLEAN 
THE TRAY REtYCLE TANK AS WELL AS THE TRAY AND SOME OF THE LINES. 

THREE BOILER RELATED OUTAGES WERE CAUSED BY PROBLEMS WITH A 10-KW 
GENERATOR. CONTROL POWER SURGES WERE BEING CAUSED BY OVERVOLTA6E "OTOR 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POllE~: RlID GARDNER Z (CONT.> 

-----------------------------------------·PERFORMANC"E DATA------·-----------------------------------
PERIOD MODULE AVAILAelLITY OPEPASILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

TR I PS • 

10178 S YSHM 9 6. 0 9 9 .u 92 .'J 744 721 685 

** PRObLEMS/S OLUTIONS/COMMENTS 

11178 S YST£M 9 B. 0 

DURING OCTOBER THE SCRUBBEP INSTRUMENTS WERE WORKED ON DURING A SCHEDULED 
0 UT AGE• 

THE fOILE~ 11AS FORCED OUT OF SERVICE FOR ABOUT 28 HOUkS BECAUSE OF BOILER 
0 RUM PR OB l EM S • 

93.:::i 93.0 36. 0 720 277 258 

** PROuLEMS/SOLUTION5/CCMMENTS 

12/H SYSTEM 9 5 .9 

A FOPCED FGC OUTAGE OCCURRED DUE TO HIGH DUCT PRESSURE. 

WCRk •AS LONE ON J.D. FAN CONTROLS DURING NOVEMBER. 

THE UNIT aA~ SHUT DOWN NOVEMBER 12 FOR SCHEDULED BOILER MAINTENANCE, THE 
UNIT REMAlNlD OUT OF SERVICE THE REMAINDER OF THE MONTH. 

108.Q 744 99C 99C 

** PiiOuLEMS/SOLUTIOt-.iS/COMMENTS 

1179 S YSHM 8 2.9 

THE SCRUB~E~ WAS DOWN TO UNPLUG EFFLUENT LINE. 

WHILE THE SCRUBBER WAS DOWN THE BOILER WAS ALSO DOWN FOR PULVERIZER 
HPAIRS. 

THE BOILE~ WAS Off UNTIL DECEMBER 26 FOR SCHEDULED MAINTENANCE. 

81.3 744 676 549 

** PROblEMS/S OLUTIONS /COMMENTS 

2179 SYSTEM 9 6. 5 

THE FGD SYSTEM WAS DOWN TO CLEAN A TRAY SCREEN. 

THE FGD SYSTEM WAS DOWN TO REPAIR A LEAK lN THE VENTURI RECYCLE LINE. 

THE BOILE~ WAS DOWN TO REPAIR TUBE LEAKS. 

REPAIRS WERE MADE ON THE TFAY AND SPRAY PUMP SYSTEMS. 

THE VENTU~I RECYCLE PUMP LOST POWER. 

THE SCRUB~ER TRAY PUMP MOTOR WENT TO GROUND. THE 2C LOAD CENTER TRIPPED. 

THERE WAS A SCRUBBER TRIP DUE TO HIGH DUCT PRESSURE. 

A HIGH DUCT PRESSURE TRIP WAS RESPONSIBLE FOR A SHORT OUTAGE. THE R 
PRESSURE SENSING LINES WERE ALSO CLEANED• 

9 3. 2 87.9 672 634 591 

* * PAOIJLEMS/:-i OLUTIONS/COMMENTS 

THE FGD SYSTEM WAS DOWN TO REPAIR A LEAK IN THE VENTURI LlNEo 

THE FGD SYSTEM WAS FORCED OUT OF SERVICE DUE TO A 28 LOAD CENTER PO•ER 
LOSS. 

THE SCRUB~ER WAS FORCED DOWN DUE TO A BREAK IN THE ASH WATER CIRCULATING 
WATER LINl RESULTING IN LOSS Of EMERGENCY COOLING WATER. 

THE FGD SYSTEM WAS DOWN BECAUSE Of A LEAK ON THE VENTURI RACE TRACK AND 
TC CLEAN THl VENTURI RACE TRACK NOZZLES. 
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EPA uTILlTV FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POliER: REID GARDNER 2 ((ONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPEPABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS fACTOR 

THE BOILEli WAS DOWN TO REPAIR A TUBE LEAK. 

3/79 SYSTEM 9 7.8 96 .6 96.6 89.2 744 688 665 

* • P~OuLEMS/S OLUTIONSICOMIHNTS 

4/79 SYSTEM 8 8.8 

THE BOILEli AND SCRUBBER WERE Off ~OR ABOUT TWO DAYS FOR REPAIR Of BOILER 
TUGE LEAKS• 

THE BOILER TliIPPED DUE TO HIGH FURNACE PRESSURE. WHILE THE BOILER WAS 
DOWN SENSI~G LINES WERE CLEANED ON THE SCRUBBER. 

9 5 .9 96.0 88.8 720 666 640 

** PliO&lEMS/S OLUTION SICCMMENTS 

5/79 SYSTE.l'I 9 9.8 

A HIGH PRESSURE ALARM ON THE SCRUBBER DUCT TRIPPED THE SCRUBBER Off LINE. 
THE SCRUBBER PRESSURE SENSING LINES WERE CLEANED. THIS OCCURRED TWICE 
DURING THE MONTH Of APRIL• 

A CONTROL POwER FAILURE OCCURRED CAUSING A SCRUBBER TRIP WHEN THE 10 KW 
GE~ERATOR ~AS PUT ~ACK IN SERVICE. 

99.4 99.5 83 .9 744 627 ti 24 

• • P ~Ot:>LE l'IS IS OLU TION SI CO Ml'IENTS 

THE BOILER WAS OUT OF SERVICE FOR ABOUT 5 DAYS TO REPAIR TUBE LEAKS. 

PRESSURE SENSING LINES ON THE SCRUBBER CONTROLS WERE CLEANED. 

6179 SYSTEl'I 9 3 .2 8 6 .8 86.9 720 t.07 527 

** PROblEMS/SOLUTIONSICOPOIENTS 

7179 SYSTEl"I 8 6 .8 

THE SCRUBBlR WAS FORCED OUT OF SERVICE DUE TO VENTURI PUMP POWER LOSS. 

SOl"IE OUTAGE TIME WAS REQUIRED TO REPAIR VENTURI PUMP DISCHARGE VALVES. 

SO~E BOILE~ OUTAGE WAS REQUIRED DURING JUhE TO REPAIR HIGH PRESSURE HEATER 
TU6E LEAKS, TO WELD A CAP ON THE HIGH PRESSURE HEATER, TO WORK ON PRillARY 
Al~ FANS, AND TO REPAIR A BOILER TUBE LEAK. 

SCRUBBER OUTAGE TIME WAS REQUIRED TO CLEAN PRESSURE SENSING LINES. 

85.5 78.1 744 642 646 

** PRO~LEMS/SOLUTJONS/COl'IMENTS 

8179 SYSTEM 9 3. 2 

THE SCRUBBER WAS Off AT THE START OF THE MONTH WITH A BAD VENTURI PROBE 
TEl"IPERATURE AND A BLOWN BOILER TUBE. THIS OUTAGE LASTED ABOUT 76 HOURS. 

THE BOILER AND SCRUBBER WAS Off TO REPAIR BOILER TUBE LEAK. 

SC~UBBER A~D BOILER TRIPPED OFF FOR ABOUT 50 HOURS. THIS OUTAGE WAS CAUSED 
BY LOST CONTROL AIR TO THE SCRUBBER AND POWER LOSS TO SCRUBBER AIR 
COllPRESSOR. 

THE SENSINb LINES ON THE SCRUBBER WERE CLEANED TO PREVENT HIGH SCRUBBER 
DUCT PRESSLREo THE SYSTEM WAS OFF FOR ABOUT 16 HOURS. 

98 .9 9 3 .2 93., 744 701 694 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE SCRUBBER AND THE BOILER WENT DOWN FOR ABOUT 40 HOURS TO REPAIR A 
BOILER TUBE LEAK• 

THE SCRUBBER WAS Off TO REPAIR LEAK IN VENTURI PUMP DISCHARGE BODYo THE 
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EPA UllL I lY FGO SURV fY: FOURTH QUARTER t979 

NEVADA POllER: REIO GARONER i <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABlLlTY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGO CAP. 

9179 SYSTEJlll 8 5 .s 

S02 PART. HOURS HOURS HOURS FACTOR 

REPAIR TOOK ABOUT 9 HOURS. 

HIGH PRESS~RE IN SCRUBBER DUCT CAUSED THE SCRUBBER TO GO DOWN TO CLEAN THE 
SCRUBBER PRESSURE SENSING LINES. 

83. 7 82.l 66.2 no 569 477 

u PA01iLH4S/S OLUTIONS/COMMENTS 

10179 SYSTEllll 3 8 .5 

DURING SEPTEMBER THE SCRUBBER WENT Off LINE WITH THE BOILER TO REPAIR 
BOlLER TUBE LEAKS. THIS OC<URAEO TWICE CAUSING A TOTAL Of 126 HOURS Of 
DOI.~ T !ME. 

SOME OUTAGE TIME WAS REQUIRED TO UNPLUG EFFLUENT ANO VENTURI LINES ANO 
TO CLEAN T~E VENTURI RACE TRACK. 

HIGH PRESS~RE WAS ENCOUNTERED TWICE IN THE SCRUBBER DUCT ANO ONCE IN THE 
BOlLER FUAhACEe THIS CAUSEI SOME OUTAGE TIME TO CLEAN THE SCRUBBER 
PRESSURE SlNSING LINES. 

THE SCRUBBER WAS DOWN WlTH THE BOILER SO REPAIRS TO THE MAIN STEAM DRAIN 
LINE COULD BE CONDUCTED· 

THE SCRUBBER WAS DOWN FOR APPROXIMATELY 7 HOURS TO WORK ON THE CONTROLS. 

1 co.o 100.0 38.5 744 263 286 

•• PROBLEMS/SOLUTIONS/COMMENTS 

11179 SYSTEM 4 3.3 

THE SCRUBBER WAS DOWN WITH THE BOILER DUE TO A JlllASTER FUEL TRIP ON THE 
BOILER ANO ANOTHER TIME TO REPAIR A TUBE LEAK. 

DURING A BOILER TRIP ON1 Hl6H FURNACE PRESSURE CAUSED AN EXPLOSION WHICH 
BLEW AN EXPANSION JOINT ON THE DISCHARGE Of 2A PRIMARY AIR FAN. 

SCHEDULED MAINTENANCE wAS THE CAUSE FOR THE LOW SCRUBBER AVAILABILITY 
DURING OCTOBER. 

96.0 97.4 74!0 l2S '312 

•• PROBLEMS/SOLUTIONS/COMMENTS 

12179 SYSTEM 91.1 

THE SCRUBBER AND BOILER DIO NOT OPERATE AT THE BEGINNING Of NOVEMBER, 
DUE TO SCHEDULED MAINTENANCE. 

THE SCRUBBER WENT DOWN FOR IPPROXHIATELY 3 HOURS DUE TO THE VJBRATIOt.S 
IN THE REMOTER FAN. 

THE SCRUBBER WENT Off LINE WHEN THE lC TRAY SPRAY PUMP SHORTED TO 6ROUNO 
TRIPPING THE 2C LOAD CENTER. 

97.7 744 744 727 

•• PROBLEMS/SOLUTIONS/COMMENTS 

THE SCRU68EA ANO BOILER TRIPPED DUE TO H16H OUT PRESSURE. THE SCRUBBER 
PRESSURE SENSING LINES WERE CLEANED. 

THE CONTROL SYSTEM ON THE VENTURI OA"PER NEEDED REPAIR CAUSJN6 APPROXI
MATELY 3 HOURS DOWN TIME. 

THE f"ERGEhCY SPRAY AND THE REHEATER FAN B6ARJNG NEEDED REPAIRS CAUSING 
THE SC RUBBER TO GO Off LINE. 

DURING A MAINTENANCE CHECK FOR O.C. GAOUNOING THE BOILER AND SCRUBBER 
TA lPPE 0. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OESlC,!11 ANO Pt:.RFORl'IANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

--------------------------------------------------------------------------·-------------------------
COMPANY llAf'!E 
PLANT NAl'\E 
UNIT NUMl:iE• 
CITY 
ST A TE 
RELULATORV CLASSIFICATlOM 
PARTICULATE d11SSIOl\I lll'll TATIC1'4 - llG/J 
S02 EMISSION LlMITATlON - NG/J 
NET PLA"l1 GE!'.Et<AT 1 ~G CAPAC 1 Tl - M.i 
GPOSS UlllIT Cil:f<ERATINI> CAPACITY - M .. 
NET UNIT GENcRATING CAPACITY W/FGD - MW 
NET UNIT GfNcRATillG CAPACITY ~O/FG~ - MW 
EOuIVALEllT SlRUOUED CAPACITY - ~~ 

** BOILEI< DATA 
SUPPLIER 
TYPE 
SEkVICt 1.0AO 
COMMEQCIAL SERVICE DATE 
MAXIl".Ui~ uOlLER FLUI:. GAS FLOW 
FLUE GAS TEMPERATURE - C 
STACk h[lGHT - ~ 

STACK TOP DIAMETER - M 

** FUEL DATA 
FUC:L TYPE 
FUi:.L GRAH 
AVt.PAGl hEAT CONTENT - J/G 
RANGE HEAT CONTE~T - f•TU/Ul 
AV£PAGi:. ASH CONTENT - :Z 
RiHlGE ASH CONTE'H - Z 
AVEPAGE l'10ISTURE CO~HEr.T - 'l 
HAi~Gt r'.OlSTURE CONTENT - :t 
AVt~AG£ ~ULFUR CONTENT - ~ 
iiANGE SULFUR CO"ITENT - X 
AVERAGE CHLORIDE CONTENT ~ 

kANGE CH1.0RIOE CONTENT - :\ 

** l"ECHANICAL COLLE CTOk 
TYPC: 
SUPPLI~R 

- Clo .MIS 

PARTICULATE DESI~N REMOVAL EFFICIENCY - % 

** PARTICULATE SCRUObER 
NUM!< ER 
TY Pf 
SUPPLlt.R 
NUMPER OF HAGES 
SHELL MATERIAL 
LINH.G MATERIAL 
INTER~AL MATERIAL 
TYPE OF 1;02 2LES 
801LER LOADISCRUbB~R - % 
H.Uf GAS CAPACITY - CUol'llS 
fLUf GAS TEMPERAlUkE - C 
LiwUID RECIRCULATION RATl - LlTER/S 
L/G RATIO - LITERICUoM 
PRESSU~E PROP - kPA 
SUPERFICIAL l>AS VELOCITY - 111/S 
PARTIC~LAT[ INLET LOAD - G/CU.~ 

PARTICULATE DESIGN REMC\/AL EFFlClEhCY - i 
S02 l'ILET CONCENTRATION - PPM 

•* FGD S YSTE."1 
SALEAl-ILE Pl<ODUC T/THROwAWAY PROl:iUCT 
l>ENfRAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SuPPLIER 
A-t. FIJ.iM 
OEVELOPM~NT LEVEL 
NEW/RETROFIT 

NEVADA POWER 
REID GARDNER 
3 
MO APA 
NEVA CA 
B 

43. 
51 t. 

••• * *. * 
i2~.o 

110.0 
••••••• 

125.0 

FOSTER WHEELER 
PU l VE R I ZE D C OA L 
BASE 

01 u. 
223.21 
, 76. 7 
61. 

•••• *** 

COAL 
Bl TUI' I NOUS 

28959. 

a.oo 
I!. 

9.Q(j 
s.s 

• 5 (,, 
o. s-1 .o 

.o s 
****** 

.100 LBIMMBTU> 
1 .200 LBIMMBTU) 

( 473000 ACfl'I) 
( 350 F> 
( 200 fl) 

(***** Fl) 

( 12450 BTUILB) 
•••••• 

PIUlTICLONES 
RESEARCH COTTRELL 

?S.O 

VENTURI 
ADllCOM~USTION EQUIP ASSOCIATES 

I' 

INCOLOY ais AT THROAT 
RUBBER (AREA OTHER THAN 
TWIN VARIAeLE THROATS 
TANGENT lAL 

THROAT> 

5• • (I 
223 .z 
176. 7 
15 7. 5 

( 473!'.'00 ACFM> 
( 350 f) 

1 • 3 ......... 
50 .3 
1. 4 

9?. c; 
375 .oco 

( 2500 GPM) 
<1c.o GAL/1000ACf) 
C * * • * * I N-H 20) 
< 165.0 FTIS) 
C .60 GRISCF> 

THAO~AWAY PRODUCT 
WET SCRUBBING 
SODIUM CARElONATE 
NONE 
AOL/COMbUSTION EQUIP ASSOCIATE 
BECHTEL 
FULL SCALE 
1'4EW 
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EPA UTILITY fuD SURVEY: FOURTH QUARlER 1979 

NEVADA POloER: REID GARDNER .! (CONT.) 

PARTICULATE OE SIC.N REMCllAL EFFICIENCY - Z 
S02 DESIC.N REl'IOVAL Eff lCIENCY - 4 
COMl"ERCIAL DATE 
INl T IAL START-UP 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 
ABSORBER SPARE CAPACITV INDEX - ~ 
ABSORBER SPARE COMPONENT JNDEI! 

** AbSORBER 
NUMBER 
TYPE 
INITIAL HART UP 
SUPPLJl:R 
NUMIHR Of STAGES 
DlMENSlONS - FT 
&HELL 11ATEl<IAL 
SHELL LlhER MATERIAL 
INTERNAL MATER! AL 
BOILER LOAD/ABSORBER - l: 
Ll~UID RECIRCULATION RATE - LlTEkJS 
L/G RATIO - L/CU.M 
PRESSURE DROP - KPA 
SUPERf ICAL GAS VELOCITY - MISEC 
S02 OUTLET CONTRATION - PPM 
so2 DESiuN REMOVAL EFFICIENCY - l: 

•• FANS 
hUMB EA 
TYPE 
CONSTRUCTION MATERIALS 
SERVICE - lolET/ORY 
CAPACITY - cu.MIS 

•• MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONF lGURATlON 
NUl'IBER Of STAGES 
NUMBER OF PASSES 
lllASH SYSTEM 
PRESSURE DROP - KPA 

•• PUMPS 
SERVICE 

SCRUBBER RECIRCULATION 
ABSORBER REClRC ULA TlON 

** TANKS 
SERVICE 

VENTURI RE.(YCLt 

•• REHEATER 
TYPE 
HEATING MEDIUM 
TEMPERA TuRE BOO ST - C 
ENERGY RE.QUIRED 

•• THICK PIER 
hUMB ER 

•• WATER LOOP 
TYPE 
FRESH MAKEUP WA TfR AOOlTION - LITERS IS 

•* DISPOSAL 
NATURE 
TYPE 
LOCAlION 
AREA - ACRE.S 

** DISPOSAL 
NATURE 
TYPE 

99.0C 
BS.DO 

7176 
6176 
'J/74 
'JI 73 

.D 

.a 

TRAY TOWcR 
6176 

AOLICOMBUST101'4 
1 

:rn o u. 
CAl?9 CN STEEL 
RUBBER 
1.6 

1 ;i~ .a 
3E. 

.2 

.7 
3.4 

17 
Q 1 .2 

SCRUllBER FD 
CARBON STEEL 
ORY 

22~.21 

RADIAL VANE 
316L SS (bOTH 
HOR I Z ONT AL 

NONE 

1 
1 

.1 

NU~B ER 

3 
3 

NUMBER 

**** 

EGUIP ASSOCIATES 

( 6u0 GPl'I) 
( 1.6 GAL/1000ACf) 
( 3.J 1N-H20) 
< 11.Q fT/S) 

( 473'.:'uO ACFMJ 

ME AND WASH TRAY) 

.5 IN-HlO> 

HOT AlR INJECTION 
S TEAii 

27.8 50 f) 

15.2 M~BTU/H; 4 ~W 

CLOSED 
9.B 

INTER I~ 
LINED PONI> 
ON-SITE 

6.0 

FINAL 
Ll'11EO PONI> 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POwEli: REIO GARONER 3 lCONT.) 

LOCATION 
TRANSPORTATION 
AREA - ACRES 

ON-SITE 
GRAVITY FLOW FROM INTERIM SLUDGE POND 

45.0 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILAUILlTY uPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAPo 

S02 PART. HOURS HOURS HOURS FACTOR 

7/76 SYSHM 4 5. 0 7J.O 744 692 316 

** P~OULEMS/SOLUTIO~S/COMMENTS 

8176 SYSTEM 5 6. c 

A HIGH SOLIDS CONCENTRATION IN THE VENTURI SCRUBBING SOLUTION CYCLE WAS 
A PROBLEM DURING JULY. 

FCUR OUTA6ES WERE REPORTED FOR THE MONTH, THRE£ OF WHICH WERE FORCED 
SCRUl<ilER OUTAGES·. 

THE UNIT 3 SYSTEM WAS PLACED IN OPERATION ON JULY 12, 1976. THE SCRUBBING 
SYSTEM DESI6N WAS &ASED ON INFORMATION AND DATA OBTAINED FROM AN 8CC0-ACFM 
PILOT PLANT P~OGRAM CONDUCTED AT THIS STATION IN 1971 AND 1972. 

A BUC~ET lLEVATOR MALFUNCT~N WAS A PROBLEM DURING JULY. 

SQ.O 744 744 323 

* * PRObLt:MS/S OLUTION S/COMMENTS 

9/76 SYSH.M 

NEHEATER ~OTOR BURNOUT RESULTED IN FGO OUTAGE TIME. 

DlSTRUCTI~N OF THE VENTURI FLOOR WAS A PROBLEM DURING AUGUST. 

FCkCED SCRUbeER OUTAGE WERE CAUSED bY AN leDe FAN ELECTRICAL MALFUNCTION 
A~D 1.D. fAN INSULATION PROBLEMS. 

THICKENER TANK PLUGGING CAUSED FGO DO~N Tll'IE. 

46.0 72(; 679 314 

** PROoLEMS/SOLUlIONS/COMMENlS 

10176 SYSlEI'\ 2 2. i) 

A VENTURI VIBRATION TRIP RESULTED IN FGO OUTAGE TlME. 

THE SYSTE~ WAS PLACED BACK IN SERVICE ON SEPTEMBER IN FOLLOWING EXTENSIVE 
RcPAIRS A~O MODIFICATIONS FROM THE PAECEEDING MONTH. 

1~0 REHEATER FAN TRIPS OCCURRED IN SEPTEMBER. 

2,. i) 21.c 744 548 159 

** PRObL~MS/SOLUllONS/COMMEN1S 

11/H SYSTEM 2 8. (I 

HIGH SOLICS CONTENT lN THE VENTURI RECYCLE SOLUTION RESULTED IN OUTAGE 
TIME. 

A SCRUBBEfi GAS DAMPER ~ALFUNCTION CAUSING THE FGD UNIT TO GO DOWN. 

VENTURI BOX PROBLEMS WERE ENCOUNTERED DURING OCTOBER. 

8: .i) 29.0 29.0 72C 264 212 

** PRObLEl'ISISOL.UTIONS/COMMENTS 

12176 SYSTEM 

THE SCRUebER SlSl~M WAS N01 IN OPERATION THE FIRST HALF OF NOVEMBER DUE TO 
R~PAIRS OF LEAKS IN THE VENTURI SCRUBBER eox. THE SYSTEM WAS RESTARTED 
NCVEMllER 19. 

A SCRE~ CCNVEYOR MALFUNCTION <PREVENTING CHEMICAL MIXING) RESULTING lN 
SCRUEBER COllN TIME. 

9 7 .:· 99.0 97. 0 744 744 721 
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EPA UTILIH fGD SURVEY: FOURTH QUARTER 1979 

NEVADA POWER: R£ID GARDl>iER :! CCONT.) 

-----------------------·--·---------------PERFORMANCE DATA------------------------------------------
PEAl OD MODULE AVAlLAolLlTY OPERABILITY RELlA~lLlTT UTILIZATION Z REl'IOVAL P~R bOlLER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** PRObLEMS/SOLUTIONS/COMMENTS 

1177 SYSTEM 9 a.o 

ONE MINOR SCRUBBER OUTAGE OCCURRED BECAUSE OF REPAIRS TO THE I.D. FAN 
[ ll PAN S I ON J 0 l N T • 

9E.O 91. r: 744 690 t 76 

•• PRObLEMS/SOLUTIONSICOMMENTS 

A PLUGGED TRAY OCCURRED IN JANUARY RESULTING IN FGD OuTAGE TIME. 

A REHEATEk STEAM LEAK RESULTED IN A MINOR FORCED OUTAGE. 

2177 STSTEl'I 8 1.0 74. '.J 72.0 63.C 575 4(2 

** PRObLEMS/SOLUTIONS/COMMENTS 

3177 SYSTEM 4 4.0 

THREE FORCED SCRU&BER OUTAGES WEPE CAUSED BY PROBLEMS WITH THE UPPER TRAY. 

AN OUTAGE RESULTED FOR CLE•NING OUT THE SODIUM CARBONATE LINE. 

51.'.' 52.0 44. ~ 744 639 324 

** PRObLEMS/SOLUTIONS/COMMENTS 

THE RUBBE~ LINING IN THE SEPARATOR REQUIRED DOWNTIME FOR CURING. 

THE SCRUBBER FAN EXPANSION JOINT BLEW OUT CAUSING OUTAGE TIME. 

MINOR OUTAGES WERE CAUSED BY A PLUGGED TRAY. 

THE D35 Lll'IIT SWITCH TRIPPED CAUSING PROBLEMS DURING MARCH. 

4/77 SYSTElll 8 6.0 8 5 .o 85.0 83.0 720 709 600 

** PRObLEMS/SOLUTIONS/COMMENTS 

A HIGH TRAY DIFFERENTAL RESULTED IN FGD OUTAGE TIME. 

A PLUGGED STRAINER IN THE TRAY RECYCLE TANK OCCURRED CAUSING DOWN TIME. 

S/77 SYSTEM 6 3.0 26 .o 21.0 744 470 124 

** PROSLEMSISOLUTIONS/COlll'tENTS 

6177 SYSTEM 9 8 .o 

THE MODULE ~AS UNAVAILABLE DURING THE FIRST THREE WEEKS Of THE MO~lH 
BECAUSE OF A FORCED OUTAGE REQUIRED FOR THE REPLACEMENT OF THE FRP LINER 
IN THE MOOULE 1 S SEPARATOR SECTION. 

64.0 62 .C' 720 705 443 

•• PROBLEMS/SOLUTIONS/COMMENTS 

A HIGH TRAY DIFFERENTIAL PRESSURE READING WAS A PROBLEM. 

A VENTURI RECYCLE LINE THROTTLE VALVE MALfUNCTJONED DURING JANUARY. 

FOUR SCRUBBER OUTAGES WERE REPORTED, THREE OF WHICH WERE FORCED. 

7177 SYSTEM 7 J.O 73.0 73.0 73 .o 744 744 5 42 

** PR06LEMS/SOLUTIONS/COMMEN1S 

FIVE FORCED SCRUBBER OUTAGES WERE ENCOUNTERED DURING JULY. 

REPAIRS TO THE VENTURI DISCHARGE VALUE CONTRIBUTED TO FGD OUTAGE TIME. 

8/77 SYSTEM 7 o.o 6 3 .o 63.0 744 629 3 75 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA POloER: REID 6 ARDNER 3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PfRl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
** PRObLEMSISOLUTIONSICOMMENTS 

9177 SYSTEl'I 

DUE TO A LEAK IN VENTURI RECYCLE LINE THE UNIT WAS OFF LINE PART OF THE 
"vNTH • 

SCRUBBER fAN VIBRATION PROBLEMS CONTRIBUTED TO FORCED SCRUBBER OUTAGES• 

A FALSE ALARM DUE TO SCRUBBER OUTLET TEMPERATURE CAUSED SHUTDOWN FOR ABOUT 
A DAY• 

THE BOILE~ loAS OUT OF SERVICE FOR AbOUT A WEEK DURING AUGUST. 

99.0 90.0 720 720 646 

** PR06LEMS/SOLUTIONS/COMMENTS 

10/77 SYSTEM 99.0 

HIGH SOLl~S IN THE VENTURI RECYCLE SYSTEM CAUSED SOME OUTAGE TIME JN 
SEPTEMBER. 

NEW EFFLUENT AND POST NEUTRALIZATION LINES WERE INSTALLED. 

99.0 61.C 744 506 "55 

** PRObLEMS/SOLUTIONSICOMMENTS 

11/7? SYSTEM 8 9.0 

THE SCRUBbER WAS DOWN 284.42 HOURS DURING OCTOBER FOR A SCHEDULED BOILER 
OUTAC. E • 

4.45 HOURS OUTAGE TIME OCCURRED AS A RESULT OF HIGH VIBRATION PROBLEMS ON 
A SCRUBBH FAN. 

88.0 89.0 87.0 720 709 624 

** PRO~LEMS/SOLUTIONS/COMMENTS 

12177 SYSTEM 8 8.0 

THE SCRUBEER WAS DOWN ROUGHLY 80 HOURS FOR THE INSTALLATION OF AN OUTLET 
NOZZLE IN THE BOOSTER TANK. 

THE BOILER WAS OUT OF SERVICE APPROXIMATELY 15 HOURS IN NOVEMBER. 

92.0 96.0 93.0 744 692 635 

** PROBLEMS/SOLUTION~/COMMENtS 

1/78 SYSTEl'I 10 ::i.o 

A FAULTY THERMOCOUPLE CAUSED •sePARATOR HIGH TEMPERATURE· WHICH IN TUAN 
CONTRIBUTED TO FGD OUTAGE TIME. 

BOILER OUTAGE TIME AMOUNTED TO 51 HOURS IN DECEMBER. 

THE INSTALLATION OF TRAY ~PRAY STRAINER CAUSED DOWN TIME. 

THE fGO SYSTEM WAS TAKEN OFF LINE TO INSTALL NEW SENSING LINES• 

1 co.o 100.0 100.0 744 744 740 

** PROuLEl'IS/SOLUTIONSICOMMENTS 

A PLUGGED VENTURI NOZZLE CAUSED THE ONLY FGD OUTAGE DURING JANUARY. 

THE ROILEh OPERATED THE ENTIRE MONTH •ITH NO OPERATIONAL PROBLEMS. 

Z/1'f! SYSTEM 9 6.0 95.~ 95.o 88.0 67Z 619 588 

** PRObLEMS/SOLUTIONS/COMMENTS 

Ah F60 SYSTEM OUTAGE DUE TO A HIGH VENTURI TEMPERATURE (CAUSED BY FAULTY 
WIRING> OCCURRED DURING FEERUARY. 

A MINOR O~TAGE WAS NECESSARY TO CHECK THE VENTURI TEl'IPERATURE INDICATOR. 
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EPA lJTILIH F1JD SURVEY: FOURTH QUARTER 1979 

------------------------------------------PERFORMANCE DATA------------------------------------------
PlRI Oo MODULE AVAILAfllLITY OPE~ABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

3/H SYSTEI'. 9 7. 0 

SOZ PART. HOURS HOURS HOURS FACTOR 

AN FGD OUTAGE WAS CAUSED BY THE PLUGGING Of THE MIX TANK WHICH MADE IT 
IMPOSSIBLE TO MIX CHEMICALS. 

9 7. :' 97.0 96.~ 744 741 718 

** P~OLlLEMSISOLUTIONSICOMMENTS 

4179 SYSlEM 97.0 

THE ~IX T/.N~ PRObLEM CONTINUED INTO MARCH CAUSING THE ONLY FGD DOliNTIIH 
FOR THE l'ICNTH. 

A FURNACE HIGH/LOW PRESSURE TRIP CAUSED A BOILER OUTAGE Of 6 HOURS. 

97.0 72 0 704 6 29 

•• P~ObLEMS/SOLUTIONS/COMMENTS 

SIH SYSTEM 9 7. i) 

THE FGD SYSTEM WAS DOWN FOR REPAIRS ON THE VENTURI EMERGENCY SPRAY SYSTE,... 

THE BOILE~ WAS DOWN APPROXIMATELY 70 HOURS DURING APRIL. 

7 7 .D 96.0 66.~ 744 646 494 

•• PRO~LEMSISOLUTIONSICOMMENTS 

6/78 SYSTEM 10 a. o 

THERE wAS A SCHEDULED OUTAGE OF 230 HOURS JOA SOILEh MAINTENANCE DUWING 
MAY• 

AN FGD FORCED OUTAGE RESULTED FROM A FAULTY TEMPERATURE PROBE AT THE 
VENTURI DURING MAY. 

96.J 96.0 95. :J 7Z iJ c 86 

•• PROlJLEMSIS OLUTIONSICOMMENTS 

7178 SYSTEM 10 a. o 

A HIGH/LOW FURNACE PRESSURE TRIP RESULTED JN BOILER DOWNTIME. 

A SCHEDULlD FGD OUTAGE OCCURRED WHEN THE FIRE SPRAY SYSTEM WAS OUT er 
SERVICE. 

a c .o 10J.O 78.C 7Z6 583 

** PRObLEMS/SOLUTIONS/COMMENTS 

8178 SYSTEM 9 8. 0 

LOW VENTU~l FLOW CAUSED AN fGD OUTAGE. THIS WAS CORRECTED WHEN THE ~ACE 
TRACK WERE CLEANED. 

A SCHEDULED OUTAGE TO CLEAN THE TURBINE LUBE OIL COOLERS OCCURRED DLRING 
JULY• 

AN OUTAGE WAS REQUIRED FOR INSPECTION Of THE VENTURI TANK AND RACE lRACK. 
DURING THE OUTAGE THE TANK AND RACE TRACK NOZZLES WERE CLENED AND THE 
RUB&ER LINING ON THE VENTURI SPOOL WAS REPLACED. 

Ah OUTAGE WAS REQUIRED TO CLEAN THE VENTURJRACE TRACK. 

98 .:; 98.0 97.Q 744 736 

•• PRObLEMS/S OLUTION S/COMMENTS 

9178 SYSHM 1Ci'J.0 

ONE FORCED &OILER OUTAGE OCCURRED DUE TO HIGH FURNACE PRESSURE. 

THE SCAUBtE~ WAS FORCED Off LINE ON AUGUST 28 DUE TO HIGH SCRUBBER FAN 
OUTLET PRESSURE. THE SCRUBBER PRESSURE SENSING LINE WAS CLEANED. 

Oh AUGUST 2~ THE SCRUBBER EFFLUENT SOLIDS LEVEL WAS HIGH CAUSING AN OUTAGE 
Of APPROXIMATELY FIVE HOURS. THE SYSTEM WAS FLUSHED TO CORRECT THE 
PR O&L EM. 

100.0 72 c 236 228 
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EPA UTILITY FGO SURVEY: FOURTH QUAATtR 1979 

NEVADA PO•ER: RE.IO GARONER 3 (CONT.> 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERIOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

** PRObLEMS/SOLUTIONS/COf'IMENTS 

10178 SYSTEM 10 o.o 

THE UNIT •ENT DOWN ON SEPTEMBER 10 FOR A TURBINE OVERHAUL WHICH LASTED 
THROUGH ThE ENO OF THE MONTH. 

. '- 744 c 
** PRObLEMS/SOLUTIONS/COf'IMENlS 

THE U~IT •AS DOWN THE ENTIRE MONTH OF OCTOBER FOR TUR~INE OVERHAUL. 

11178 SYSTEM 9 a.o 91 .'.l 91.0 62.:'I 720 489 447 

** PRObLEMS/SOLUTIONSICOf'IMENTS 

12178 SYSTEM 10 o.o 

THE UNIT •AS &ROUGHT BACK ON LINE THE 10TH OF NOVEMBER. 

THE FGD SYSTEM WAS OO~N ABOUT 2 HOURS FOR REPAIRING VENTURI TEMPERATURE 
PROBES. 

1 JO .o 100.0 1 00 .o 744 744 744 

•• PRObLEMSJSOLUTIONSJCOMMENTS 

NO FGD OUTA~ES WERE REPORTED DURlhG OlCEMBER. 

1179 SYSTEM 6 6.4 6 7 .2 67.2 744 735 494 

** PRObLEMS/SOLUTIONS/COf'IMENTS 

2179 SYSTEM 

OUTAGE TIME WAS NECESSARY TO REPAIR A HOLE IN THE VENTURI BOX. 

HIO FORCED OUTAGES OCCURRE [BECAUSE EffLUENT SOLIDS WERE HIGH. THE SYSTEM 
WAS CLEAl'HD. 

A MAJOR OLTAGE OCCURRED WHEN THE SCRUBBER REHEATER FAN MOTOR BURNED OUT. 

4 5. 7 45.7 40.6 c60 3 02 

** PRObLEMS/S OLUTION SICOl'IMENTS 

3179 SYSTEM 10 a.a 

A STEA~ LEAK IN THE SCRUBBER AEHEATER COIL RESULTED Ih OUTAGE TIME. 

THE FGD SYSTEM WAS Off FOR A FEW HOURS TO REPAIR A LEAK IN THE VENTl.IRI 
L lNE. 

THE SCRUBLER WAS DOWN TO REPAIR LEAKS IN EFFLUENT ANO VENTURI LINES. 

THE SCRUBBlR WAS OFF WITH HIGH FURNACE PRESSURE ON THE BOILER. 

THE RACE TRACK NOZZLES WERE CLEANED DURING FEBRUARY. 

9 7.9 1oc.o 67.7 74'4 241 

•• PROliLEMSISOLUTIONS/COMMENTS 

4/79 SYSTEM 10 o.o 

THE BOILER AND FGO SYSTEM WfAE Off FOR ABOUT 2 DAYS TO RlPAIR AND BALANCE 
A BOILER I.D. FAN. 

THE BClLE~ ANO FGO SYSTEM WERE Off FOR ABOUT 19 DAY FOR SCHEDULED MAIN
TEl\ANC Eo 

1 00 .o 100.0 , '10. 0 720 719 719 

** PRObLEMS/&OLUTIONS/COMMENTS 

NO OUTAGES WERE REPORTED FOR APRllo 

5/79 SYSTEM 9 8. 7 97. 7 97.5 744 742 725 
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EPA UTILITY fC,O SURVEY: FOURTH QUARTER 1979 

NEVADA PO~~R: REID GARONER 3 (CO~T.) 

------------------------------------------PEPFOA"ANCE OATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERAPILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAPe 

S02 PART. HOURS HOURS HOURS FACTOR 

** PROBLEMS/SOLUTIONS/CCM"ENTS 

6179 SYSH" 10 a. o 

THE SCRUBBlR WAS INADVERTENTLY REMOVED FROM SERVICE FOR A FEW HOURS. 

THE SCRUBBER PRESSURE SENSING LINES WERE CLEANED AFTER A BOILER TRIP 
ON HIGH FURNACE PRESSURE. 

91.3 1 oo.o 83.5 72C 659 601 

** PRObLEMS/SOLUTIONS/COl'l"ENTS 

7179 SYSTEPll 9 3. 2 

SOME ~OILE~ OUTAGE WAS REQUIRED DURING JUNE TO REPAIR A BOILER TUBE LEAK. 

THE SCRUBBLA WAS OUT OF SERVICE WHILE REPAIRS WERE MADE ON THE FIRE WATER 
SYSTEl'lo 

9 3 .1 93.2 744 642 694 

•• PAObLE"S/SOLUTIONS/COM"ENTS 

8179 SYSTE" 8 7.6 

THE VE~TURl RECYCLE PUMP HAO A BAO PUMP CASING LEAK CAUSING ABOUT SC HOURS 
Off Tll"IEo 

THE VENTURI PUMP WAS OUT OF SERVICE FOR MAINTENANCE. 

87.6 87.5 744 701 652 

•• PRObLE"S/SOLUTIONS/COl'll'IENTS 

9179 SYSHM rn a.o 

THE SCRUBBER ANO BOILER WERE BOTH DOWN TO REPLACE THE EXPANSION JOINTS ON 
THE CIRCULATING WATER PUMPS. 

THE SCRUBBER WAS Off TO CLEAN TRAY AND VENTURI RACE TRACK NOZZLES. THE 
SCRUBBER WAS DOWN FOR ABOUT 31 HOURS. 

THE SCRUBBER WAS OFF TO REPAIR BROKEN FIRE LINES SO THE SCRUBBER WILL HAVE 
EMERGENCY looATER • 

98 .a rno.o 9'J.2 72 i) 657 650 

* • P ROblE MS/SOLUTIONS /CO l'IM EN TS 

10179 SYSTEM 9 7. 2 

DURING SEPTE"BER THE SCRUBBER WENT Off LINE WITH THE BOILER TO REPAIR 
SOlLE~ TUBE LEAKS. 

9 7. 3 97.3 97.:! 744 744 724 

** PROuLEMS/SOLUTIONS/COl'IMENTS 

11179 SYSTEM 8 1. 5 

DURI~G OCTOBER THE SCRUBBER WENT Off LINE BECAUSE THERE WAS NO E"ER6ENCY 
SPRAY TO THE SCRUBBER• THE 2A LOAD CENTER WAS OUT FOR MAINTENANCE; 
THEREFORE, THERE WAS NO POWER TO OPERATE THE FIRE PUMP. 

100.0 77. IJ 720 586 555 

** PROBLEMS/SOLUTIONS/COMMENTS 

12179 SYSTE" J 9. 7 

TWO OUTAGES OCCURRED DURING NOVE"BER DUE TO HIGH FURNACE PRESSURE CAUSING 
A SOIL ER Tl\JP. 

THE SCRUBBER ANO BOILER WERE OFF TOWARDS THE END OF THE MONTH FOR SCHEDULED 
MAINTENANCE. 

74.7 744 408 295 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NEVADA PO~ER: REID GAkDNER 3 <CONT.) 

---------------------------------------·--PERFORMANCE DATA--------------------------·--·----·--··---
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
•• PRO~LEMSJSOLUTIO~S/COMMENlS 

THE UNIT WAS OFF FOR THE FIRST TWO WEEKS Of DECEMBER FOR SCHEDULED 
MAINTENANCt• 

TWO OUTA~ES OCCURRED LATER IN THE MONTH DUE TO THE REHEATER BLOWER MOTOR 
MALFUNCTION. 
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EPA UTILllY HD SURVEY: FOURTH QUARTER 1i;79 

SECT I ON 3 
DESIGN Ai~D PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COl"IPANY r.AME 
PLANT NAl'.E 
UNIT NUl"t;ER 
CITY 
STA TE. 
REGULATORY CLASSIFICATION 
PARTICULATE tMISSION lll'II TATION - NG/J 
so' El"IISSION LIMITATION - hG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GtNlRATINL CAPACITY - M~ 

NET UNIT GENERATING CAPACITY WIFGD - MW 
NET UNIT GENERATING CAPACllY WOIFGI,. - MW 
EOUlVALfr.T SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPP LI ER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE. 
MAXIMUM oOILER FLUE GA5 FLOW - CU.1'./S 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 

STACk TOP l>IAl'IE TER - l'I 

** FUEL DATA 
FUEL HP£ 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/C, 
RANGE HEAT CONT ENT - H TUil C! 
AVERAGE ASH CONTE.NT - 1 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTEl'.T - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - 'X 
AVERAGE. CHLORIDE CONTENT - 'X 
RANGE CHLORIDE CONTENT - ~ 

•• ESP 
NUMBER 

u PAii TI CULA TE SC RU BEIER 
NUMBER 
TYPE 
NUMBER OF STAG~ S 
INTEllNAL MATERIAL 

•• FGO SYSTEM 
SALEABLE PA OD UC T ITHRO WA WAY PRO t U( T 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SuPPLIER 
A- E FI Rf'I 
CONSTRUCTION fl Rl'l 
i>EVELOPMENT LEVEL 
rtEWIRETPOfll' 
PAATICULAH DESIC.N REMOVAL EFFICIENCY - % 
so' DESlbN REMOVAL EFFICIENCY - % 
COMf'IERCIAL DATE 
INITIAL 5TAAT-U P 
CONSTRUCTION CO"'PlETlON 
CONSTRUCTION INITIATION 
CONTRACT A~ARDEO 
ABSORBER SPARE CAPACITY INDEX - ~ 

ABSORBER SPARE COMPONENT INDEX 

• • A~S 0 R BER 
NUMBER 
TYPE 
INI TlAL Sl'ART UP 
SUPP LI ER 
NUMRi:.R Of STAGES 

NORTHERN INDIANA PUB SERVICE 
DEAN Ho MITCHELL 
11 
GAPY 
INOIA"4A 
E 

43. ...... 
11~.Q 

11 5. 0 
9 4. u 
1C'.8 

11 ~ .o 

****** 
****** 
BASE 

5170 
198.2u 
142.2 
SL ......... 

CO AL ...... 
25586. 

•••••••• 
1 0. 

11.0.:i 

** **** 
:!. 50 

3.2-3,5 
•••• *** * 
...... * 

VENTURI 
1 

.100 LB/l'IMBTU) 
(•••••• LB/Mf'IBTU) 

420000 ACFl"I) 
288 f) 
1 t.8 fT) 

(••••• FT) 

( 1100;) BTU/LB) 
•••••• 

1 LEVEL Of SPRAYS 

SALEABLE PRODUCT 
Wf.T SCRUB6ING 
WELLMAN LORD 
DAVY POWERGAS 
DAVY POWERGAS 
DAVY POWERGAS 
DEf'IONSTRATION 
RETROFIT 

9e.so 
90.00 

6177 
7/76 

TZ/75 
8/74 
6172 

.c: . ') 

TRAY T0111ER 
7176 

DAVY POWERGAS 
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EPA UTI llTY FGO SURVEY: FOURTH QUARTER 1979 

NORTHERN INDIANA PUB SER~ICE: DEAN h. MITCHELL 11 (C0111T.) 

SHELL MAlERIAL 
SHELL ll~ER MATERIAL 
INTERNAL MP.TERI Al 
bOlLER LOAD/ABSORBER - % 
GAS FLOW - CU.MIS 
GAS TEMPtRATURE - C 
PRcSSURE DROP - KPA 
502 INLET CON CE tiTRATI ON - PPM 
S02 CUTLtT COt-ITRATION - PPM 
S02 OESIGN REMOVAL EFFICIENCY - ~ 

** CE.NTAIFUGE. 
NUMA ER 
TYPE 

** FANS 
NUMBER 
TYPE 
CONSTRUCTION MA TE RIALS 
SERVICE - loET/DRY 
CAPAC I TY - cu.MIS 

** f ANS 
NUMA ER 
TYPE 
SERVICE - WET/ORY 

** PU"'PS 
SERVICE 

CARBON STEEL 
ACID BRICK 
316L SS TRAYS 

1oc.o 
19e.2c 
142.2 

3.G 
2185 

20C 
91.0 

( 420000 HFM) 

' 288 f) 
(12.0 IN-H20) 

SODIUM SULFITE CRYSTAL REMOVAL 

1 
SCRUBBER FO 
lNCONEL SHIELDS ON BLADE EDGES 
DRY 

198.20 ( 420000 ACFM) 

2 
BOILER l•D• 
DAY 

NUl'!B EA 

DISSOLVING TANK TO AtiSOABER FEED TAN **** 
FLYASH PURGE TO POhD TRANSFER **** 
ABSORBER RECIRCULATION 3 
EVAPCRATOR-CRYS TALLIZER FE ED **** 
SLURRY FEED **** 

** TANKS 
SERVICE 

ABSORBER FEED 
ABSORBER SURGE 
NACt::3 MAKEUP, N A2Sil3 DISSOLVINt 

** REHEATER 
TYPE 
TEMPERATURE BOO ST - C 

** wATER LOOP 
TYPE 

•• REAGEhT PREPARATION EQUIPMENT 
POINT OF ADDITION 

•• BYPRODUCTS 
BYPllCDUCT kATUAE 
~YPRODUCT QUALITY - % 

NUMBER 

**** 
**** 
•••• 

DIRECT COMBUSTION 
27.8 ( 50 f) 

CLOSED 

PNEUMATIC CONVEYOR 

ELEMENTAL SULfUR 
99.9 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAI 00 MODULE AVAILABILITY OPEPABILJTY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
11176 SYSTEM 720 

•• PRObLEMS/SOLUTIONS/COMMENTS 

FOLLOWING COMPLETION OF CONSTRUCTION IN MI0-1976, START-UP Of THE VARIOUS 
SUBSYSTEMS AND COMPONENT PARTS wAS INITIATED. DURING THE PERIOD JULY 
THROUGH NOVEMBER, THREE SUSTAINED RUNS Of THE S02 ABSORBER AND REGENERATIO 
SYSTEM UNDE~ NORMAL OPERATING CONDITIONS MERE ACHIEVED. 502 REMOVAL EFFI
CIENCY WAS EQUAL TO OR GREATER THAN THE 90% PERFORMANCE CRITERIA. UNIT 11 
BOILER OPERATED 121 FULL DAYS AND 10 PARTIAL DAYS. THE WELLMAN-LORD S02 
RECOVERY UNlT OPERATED 71 fULL DUS AMO 23 PARTIAL DAYS. DURING THIS PER
ICD, NUMEROUS l'IODIFlCATlOfolS AND CORRECTIONS TO THE SYSTEM WERE COMPLETED• 
ThESE INCLUDED MODIFYING T~E ABSORBER KOCH VALVE TRAYS TO IMPROVE TURN-
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EPA UTlll lY Fl>D SURVEY: FOURTH QUARTER 1979 

NORTHERN INDIANA PUB SERVICE: DEAN t.. MITCHELL 11 (CONT.> 

------------------------------------------PERFORMANCE DATA-----------------------------·-····-·-----
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RElllOVAL PER BOILER FGD CAPo 

12/76 SYSTEM 

1177 SY STEM 

2177 SYSH.M 

3177 SYSTEM 

4/ 77 SYSTEM 

5i/77 SYSTEM 

6/77 SYSTEM 

7177 SYSTEM 

8/77 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR ----- ------
oCwN, RlJRlER LINING THE BOTTOM AeSORBER COLLECTOR TRAY, RELOCATING AND Il'!
PkOVING TEMPERATURE CONTROL OF THE LO• PRESSURE STEAM SUPPLY 0 INSTALLING 
IMPROVED SO£ SAMPLE PROBES AND SEVERAL REPLACEMENTS AND MODIFICATIONS TO 
ThE PURGE SALT RECOVERY AREA. FULLY INTEGRATED OPERATIONS INCLUDING 502 
REDUllION AND SULFUR RECOVERY OCCURRED IN NOVElllBER, 1'il76o JANUARY THROUGH 
lllAY 1977 ·UNIT 11 BOILER WAS OUT•Of·SERVICE FOR ABOUT FIVE MONTHS FOLLOW
I~G A BOILE~-RELATED MISHAP WHICH OCCURRED ON JANUARY 15, 1977 0 DURING 
START·UP AFTER A SCHEDULED MAINTENANCE TURN AROUND. 

ON JUNE 13, 1977 FGD OPERATIONS RESUMED FOLLOWING RETURN TO FULL SERVICE O 
UNIT 11 BOILER. bY JUNE 15 FULLY INTEGRATED OPERATION OF THE ENTIRE FGD 
PLANT WAS ACHIEVED. THROUGH JUNE AND JULYo SEVEkAL HUNDRED HOURS Of TOTAL 
SYSTEM OPERATION AT BOTH PARTIAL ANO FULL LOAD WERE ACCRUED. 

744 

744 

672 

744 

720 

744 

720 

744 

89.80 744 

** PfiOdLEMS IS OLU TION S /CO MM ENT S 

9171 SYSTEM 

10177 SYSTEM 

PcRFORMANCE TESTS COMMENCED ON AUGUST 29 0 1977 ANO WERE SUCCESSFULLY COM
PLETED ON SEPTEMBER 140 1977. THE TEST PERlOD INCLUDED 1< DAYS AT ~2 MW 
FLUE GAS EQUIVALENT AND 3.~ DAYS AT 110 MW FLUE GAS EQUIVALENT. DURING 
THIS PERI~D, 91% OF THE S02 WAS REMOVED WHILE BURNING COAL CONTAINihG 31 
SULFUR AN~ ,04 TONS OF ELEMENTAL SULFUR WERE RECOVERED. ALL PERFORMANCE 
C~ITERIA ~ERE MET INCLUDING S02 REMOVAL, PARTICULATE EMISSION, RAW 
MATERIAL AND UTILITY CONSUMPTIONS AND RECOVERED SULFUR QUALITY. THE FGO 
UNIT SHUT DOWN SEPTEMBER 19 AND REMAINED IDLE THROUGH SEPTEMBER 30 DUE TO 
CCAL FEED P~OBLEMS RESULTING FROM WET COAL ON THE UNIT 11 BOILER. 

720 

91.00 744 

** PROSLEMS/SOLUTIONS/COMMENTS 

11177 SYSTEM 7 4.0 

A DEMONST~ATION PERIOD OF ONE YEAR BEGAN SEPTEMBER 16. IN OCTOBER, THE 
FGD UNIT OPERATED 132 HOURS. OPERATIONS WERE INTERUPTED WHILE HEAT BAL
ANCE TESTS WERE CONDUCTED ON THE UNIT 11 BOILER BY NIPSCO ANO TRW AND WERE 
INTERRUPTED FURTHER TO MAKE REPAIRS TO THE S02 REDUCTION SECTION. THE EVAP 
ORATOR, AND THE UNIT 11 BOILER• 

90.0 720 

** PROBLEMS/SOLUTIONS/COMMENTS 

THE FGD UhlT OPERATED FOR 18 CONSECUTIVE DAYS 0 AVERAGING 901 S02 REMOVAL 
WITH 285 LONG TONS Of SULFUR RECOVERED. fGD OPERATION WAS INTERRUPTED BY 
UNIT 11 BOILER TUBE LEAK AND RESUMPTION Of fGD OPERATION WAS FURTHER 
DELA•ED BY MAINTENANCE IN THE EVAPORATOR SECTION. 

THE FLUE LAS ISOLATION DAMPER NEEDED REPAIRS. 

MAINTE~ANCE WAS PERFORMED ON THE FLUE GAS BOOSTER BLOWER. 

THE 502 REDUCTION SECTION iEGUIRED MAINTENANCE DURING NOVEMBER. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NORTHERN INDIANA PUB SERVICE; DEAN Ho MITCHELL 11 CCONTo) 

------------------------------------------PERFOANANCE DATA------------------------------------------
PERl OD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOlLER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

1Z/77 S'ISHl'I 4 9.Q .o .c 741,, 

•• PROcLEMS/SOLUTIONS/COMMENTS 

1178 SYSH:M 8 c.o 

2178 SYSTEM 4 7.0 

THE FLUE GAS BOOSTER BLOWER MALFUNCTIONED CAUSING MAINTENANCE ATTENTION. 

MAINTENANCE WAS PERFORMED ON THE ABSORBER SOLUTION REGENERATION SECTION. 

THE FGD SYSTEM WAS NOT OPERATED DURING THIS PERIOD DUE TO ABNORl'l•L 001LEP 
OPERATING CONDITIONS RELATED TO HIGH SILICA LEVELS IN THE FEED WATER. THE 
HIGH SILICA LEVELS RESULTE~ FROM HIGH MAKE-UP WATER REQUIREMENTS DUE I~ 

PART TO A HIGHER THAN NORMAL FGD PLANT USAGE, AS WELL AS UNIT 11 COAL FEED 
PROBLEM AhD A PRECIPITATION MALFUNCTION. 

.o .o 744 

THE f6D SYSTEM REMAINED DOWN THROUGHOUT JANUARY AS HIGH SILICA LEVELS IN 
THE UNIT 11 BOILER FEED WATER PERSISTED. 

MAINTENANCE WAS PERFORMED ON THE UNIT 11 PRECIPITATOR. 

PROBLEMS CONTINUED WITH THE FLUE GAS BOOSTER BLOWER. 

THE f6D SYSTEM S02 COMPRESSOR MALFUNCTIONED AND NEEDED MAINTENANCE. 

.o .o 672 c 

** PRObLEMS/SOLUTIONS/COMMENTS 

3178 SYSHM 90.0 

THE F6D SYSTEM WAS NOT OPERATED DUE TO ABNORMAL BOILER OPERATING CONDITION 
RELATED TO Hl&H SILICA LEVELS IN THE BOILER FEED WATER, COUPLED WITH UNIT 
11 COAL FEED PROBLEMS• STOF VALVE PROBLEMS, PAECIPITATOR M•LFUNCTJO~ AND A 
LEACIN& BOILER TUBE AND WORK ON TKE FLUE 6AS lSOLATlOh DAMPER. 

MAINTENANCE WAS PERFORMED ON 1HE FLUE GAS BOOSTER BLOWER. 

THE FLUE 6AS ISOLATION DAMPER WAS REPAIRED DURING FEBRUAPY. 

TRE EVAPOIATOR CIICIRCULATIN6 PUMP NEEDED MAINTENANCE •TTENTION. 

THE S02 SUPERHEATER PIPING REPAIRS WERE PERFOR"ED DURING THE MONTH. 

11.0 30.D 744 "15 

** PROBLEMS/SOLUTIONS/COMMENTS 

4178 SYSTEM .o 

1HE F&D SYSTEM OPERATED FOR TEN DAYS. OP&RATION w•s INTERRUPTED BY A 
SHUTDOWN OF THE UNIT 11 BOILER FOR REPAIR Of COAL GRINDING "ILLS •ND PRE-A 
ClPlTATORS. PROPER CONDITIONS COULD NOT BE RE-ESTABLISHED FOR RE-START 
OF THE F6D OPERATION BECAUSE Of COAL FEED AND GRINDING PROBLEMS CAUSED BYE 
EXTREMELY POOR QUALITY COAL. 

"AINTENANCE VAS PERFORMED ON 1HE BOOSTER BLOWER. 

OPERATING PROBLEMS WERE ENCOUNTERED WITH THE FLUE GAS ISOLATION DA"PERo 

.o .o 72(; c 
** PROBLEMS/SOLUTlONSICORMENTS 

lME FLUE 6AS BOOSTER BLOWER VAS OUT Of IERVlCE FOR THIS ENTIRE PERIOD FOR 
REBLADIN6. THE F6D SYSTER WAS INOPERABLE. 

A FAILURE OF THE FLUE &AS ISOLATION IAMPER OCCURRED. 

A NEW SuPPLY Of Hl&H SULFUI COAL VAS OBTAINED AND SUCCESSFULLY TESTED ON 
UNIT 11 BOILER. THIS COAL IS EXPECTED TO ALLEVlAlE P•Sl DlFFltULllES WlTK 
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EPA UTILITY FLO SURVEY: FOUfiTH QUAPTE" 1979 

NORTHERN INDIANA PUil SEriVICt: DEAN ti. MITCHELL 11 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 MODULE AVAlLAAILITY OPEQABILITV RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

lhE COAL FEED ANO GRINDING SYSTEM. 

MAINTENANCE WAS PERFORMED ON THE BOILER I.D. FANS. 

~AINTE~ANCE WAS P~RFORMEO ON THE tJOILEA l.O. FANS. 

THE FGD Al50RbER REQUIRED MAINTENANCE DURINL APRIL. 

5178 SYSH1"1 744 

** PROtlLlMS/SOLUTIONS/CCMMENTS 

6178 SYSHM 13 .J 

THE 502 RlCOVERY PORTION Of THE FGD SYSTEM OPERATED FOR 26 DAYS. THE co~
PLETED fGt SYSTEM OPERATED FOR 11 DAYS. 

fLO OPERATIONS WERE INTERRUPTED PY FAILURE OF THE FLUE GAS ISOLATIO~ DAMP
t k. 

FLO OPERAliuNS WERE INTERRUPTlD PY PROBLEMS WITH WET COAL WHICH REQUIRED 
T~E U~IT 11 BOILEH TO OPERATE ON ~ow SULFUR COAL FOR A SHORT PERIOD. 

PLUGGI~G GF AN ENTRAINMENT SEPARATOh IN THE S02 REDUCTION UNIT CAUSED 
Ph0bLEMS LURING MAY. 

1.J ~ . - ~co 

•• PROtlLEMS/SOLUTIO,..S/CLMl'"IENTS 

7/78 SYSTEM 6.Q 

THE FGD P~OCESS FACILITIES, CONSISTING OF THE ABSORBER, EVAPORATOR, S02 RE 
DuCTION A~D PURGE TREATMENT UNITS, WERE AVAILABLE FOR OPERATION FOR ESSEN
TIALLY THE lNTIRE PERIOD. 

OPERATION OF THE FGO SYSTE~ WAS LIMITED BY FAILURE OF THE BOOSTER BLOWER 
DRIVE TURU"4E. 

OPERATION Of THE fGO SYSTEM WAS Ll"ITED DUE, IN PART, TO THE INABILITY OF 
TH 1

E I SOLATIC.N DAMPER TO OPERATE 

4.0 z.o 744 170 

•• PRObLEMS/SOLUTIONS/COMMENTS 

8/7e SYSTEM 9 8. 0 

OPERATION OF THE FGO SYSTE~ WAS LIMITED BY I"BALANCE OF THE BOOSTER BLOWER 
DUE TO INABILITY OF THE ISOLATION DAMPER TO OPERATE. THIS CONDITION COULD 
NOT f.E co~~ECTEO UNTIL POWER DEMANDS PERMITTED A SHUT DOWN OF UNIT 11 
UOILER. FLUE GAS BOOSTER BLOWER PROBLEMS INCLUDED LOw OIL PRESSURE, 
LiAKING BEARING OIL SEALS ANO DRIVE TURBINE GOVERNOR MALFUNCTION. 

RiCURRING FLUCTUATIONS IN THE PRESSURE OF THE MAIN STEAM SUPPLY TO THE FGO 
SYSTEM Ll~ITEO FGO OPERATICNS. 

THE FGD PhOCESS FACILITIES WERE AVAILABLE FOR OPERATION FOR THE ENTIRE 
PE~lOO. 

1 CG .c 98.0 98. 0 74 4 7C7 

** PRO~LE"S/SOLUTIONS/COMMENTS 

9118 SYSTEM 4 4. (j 

THE UNIT 11 
THE PERIOD. 
THE P ERIOO. 
REMA! NED IN 
TION 0 F OhE 

BOILER OPERATED CONTINUOUSLY ON HIGH SULFUR COAL THROUGHOUT 
THE FGD SYSTEM ACHIEVED FULL OPERATION ON THE FIRST DAY OJ 
AFTER PROBLEMS WITH THE BOOSTER BLOWER WERE CORRECTED, IT 

FULL OPERATION FOR THE BALANCE OF THE PERIOD WITH THE E•CEP
TWO-HOUR INTERRUPTION DUE TO AN ELECTRICAL MOTOR MALFUNCTION. 

MINOR BOOSTER BLOWER PAOBLl"S OCCURRED OVER THE PERIOD. 

99.Q 44.Q 72 c 319 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NORTHERN INDIANA PUB SE Riii Ct: DEAN ... MITCHELL 11 (COt.T .> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl OD MODULE AVAILARILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

$02 PART. HOURS HOURS HOURS FACTOR 

** PRObLEMS/SOLUllONS/CCMMENTS 

10178 SYSTEM 4 4. '.J 

THE UNIT 11 POILER OPERATED ON HIGH SULFUR COAL UNTIL SEPTEMBER 12 ~HEN IT 
~AS S~UT ~OWN FOR AN ANNUAL OVERHAUL, THE BOILER REMAINED DOWN THROUGH TH 
Et.D OF THE. PERIOD. THE FGD SYSTEM CONTINUED IN FULL OPERATION UNTIL SEP• 
TtMBER 12 1 wITH THE EXCEPTION OF ONE T•O-HOUR INTERRUPTION DUE TO A GOVER· 
NOR MALFUt.cTION ON THE S02 COMPRESSOR DRIVE TURBINE, AND WAS THEN S~UT DOW 
CGNCURRENTLY WITH THE UNIT 11 BOILER. 

A GOVERNOR MALFUNCTION OCCURRED ON THE S02 COMPRESSO~ DRIVE TURBINE (AUS· 
I"G A TWO-HOUR OUTAGE ON THE fGD OPERATIONS• 

73.Q 74 4 369 

** PHOElLEMS/SOLUTIONS/COl'll'IENTS 

11/78 SYSTEM 9 9. 0 

THIS PERIOD COVERS SEPTEMBER 29 THROUGH NOVEMBER 2. FOLLOWING THE ANNUAL 
TURNAROUND, THE UNIT 11 BOILER RESTARTED ON OCTOBER 6. A NEW BASELINE 
TEST WAS RUN ON THE BOILER OCTOBER 7 THROUGH 12. BALANCING Of THE FLUE 
GAS hOOSTER BLOWER WAS THEN COMPLETED AFTER WHICH THE FGD SYSTEM WAS 
STARTED Ot. OCTOBER 18. 

99.0 98. 0 720 709 

** PRObLEMS/SOLUTIONS/COMMENTS 

12178 SYSHM 6 4.: 

PROBLEMS ~EFE ENCOUNTERED WITH THE SODIUM SULFATE PURGE DRYER WHICH 
NECESSITATED DISPOSING OF PART Of THE SULFATE PURGE TO THE BOTTO~ ASH 
PGND FOR A PORTION OF THE FERlOD. 

THE UNIT i1 BOILE" OPERATED CONTINUOUSLY ON HIGH SULFUR COAL EXCEPT FOR 
O~E THREE-HOUR OUTAGE FOR REPAIR Of A STEAM CONTROL VALVE. VARIATIONS IN 
THE PRESS"Ri:. Of THE STEAi'! SUPPLY TO FGD OCCURRED DUE TO HIGH SILICA IN 
THE MAKE-UP WATER ON UNIT 11. 

12.0 744 462 

** PRObLEMS/SOLUTIONSICCMMENlS 

1179 SYSTE"' 9 o.o 

THE &OILE~ WAS SHUT DOWN FROM DEC. 14 TO DEC. 17 TO CLEAN THE AIR 
PREHE ATERS. 

THE ~OILE~ OPERATED ON HIGH SULFUR COAL DURING DECEMBER. 

A~ INSTRU~ENT MALFUNCTION DUE TO FREEZING RESULTED IN THE PLUGGING OF A 
HEAT EXCHANGER IN THE S02 REGENERATION UNIT. THE FGD SYSTEM WAS DOwN FOR 
THREE DAY~ ~HILE THE EXCHANGER WAS CLEANED. 

90.0 28.0 744 198 

** Pl<ObLEl'IS/SOLUTIONS/COl'IMENTS 

2179 SYSTEM 7.0 

THE BOILE~ OPERATED ON HIGH SULFUR COAL FROM JANUARY Z-14 AND LOW S~LFUR 
COAL FROM JANUARY 15-31. 

INTIGRATED OPERATION Of THE FGD SYSTEM CONTINUED TO JANUARY 10 WHEN THE 
S02 REDUCTION UNIT wAS SHUT DOWN FOR REPAIR Of A SULFUR CONDENSER I~CLU
DING CORRECTIVE MEASURES TO AVOID FUTURE PROBLEMS WITH THE CONDENSER. THE 
AtSORPTIO~ AND REGENERATION UNITS CONTINUED IN OPERATION TO JANUARY 29 
WlTH RECYCLE Of S02 TO THE ABSORBER INLET. THE FGD SYSTEM REMAINED DOWN 
THROUGH JANUARY 31. 

1.0 1.0 67Z 5 

** PROliLEMS/SOLUTIONS/COMMENTS 

THE BOILER OPERATED ON LOW SULFUR COAL FEBRUARY 1-12 AND HIGH SULFUR COAL 
FEERUARY 1;-MARCH 2. THE FGC SYSTEM REMAINED DOWN THROUGH FEBRUARY 22 
FOR COMPLETION OF SULFUR CO•DENSER REPAIRS FOLLOWED BY REPAIR Of EXPANSION 
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EPA UTILITY fuD SUAllEY: FOUrtTH QUAPTH 1979 

NORTHERI'< INDIANA PUB SERVICE: DEAN tt ... ITCHELL 11 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

3179 S YSTEl'I 4 7. J 

SOZ PART. HOURS HOURS HOURS FACTOR 

JQ} i>jT LEAKS• 

A PO~ER INTERRUPTION ON FEBRUARY 24 RESULTED IN LOSS OF SEAL WATER TC THE 
EllAPO~ATOA PUMP AND PACKING FAILURE. TH£ FGD SYSTEM REMAINED DOWN THROUGH 
l'IARCH 2. 

44.Q 43.0 744 3 o~ 

•• PRObLEl'IS/SOLUTIONS/COll!l'IENTS 

4/79 SYSTEM 73.0 

5/79 SYSTEM 8 6.0 

THE BOILER OPERATED ON HIGH SULFUR COAL DURING THE MONTH. 

THE fGD SYSTi.1''1 WAS SHUT DOWN DUE TO HIGH LEAKAGE IN THE EVAPORATOR CIR
CULATING PLMP PACKING GLAND. THE PUMP SHAFT SLEEVE ~AS REPLACED AND THE 
PUMP ~EALIGNED. THE SYSTEM WAS DOWN FOR ABOUT 1~ DAYS. 

73.J 73.0 720 527 

76.0 744 499 

•• PRObLEMS/SOLUTIONS/COMMENTS 

6179 SYSTEM 9 1. 0 

JGD OUTAGES IN THE EVAPORATOR SYSTEM RESULTED FROM HIGH VJBRATIOh IN THE 
CIRCULATIN~ PUMP 0 PARTIAL PLUGGING OF THE HEATER TUBES AND A LEAK IN THE 
so' SUPERHlATER. fGD OUTAGES IN THE S02 REDUCTION SYSTEM RESULTED F~OM 
PLUGGING Of THE TAIL GAS LINE AND MALFUNCTION Of THE INCINERATOR COM
bUSTION CONTROLS. 

&OILER OUTAGES WERE REQUIRED FOR REPAIR OF A TUeE LEAK AND FOR REPAI~ OF 
A STEAM STCIP VALVE• 

ac.o 63.C 72C 455 

•• P~ObLE"SISOLUTIONS/COM"ENTS 

7179 S'IST~M 

THE UNIT 11 BOILER OPERATED PART Of THE PERIOD ON HIGH SULFUR COAL AhD 
PART ON A MIXTURE OF HIGH AND MEDIUM SULFUR COAL. 

AN OUTAGE ~AS REQUIRED FOR REPAIR OF A REHEAT STOP VALVE AND THE OPERATING[ 
RATE WAS Ll"ITED DUE TO AN JD fAN BEARING PROBLEM AND AN FD FAN FAILURE. 
LOa MAIN STEAM PRESSURE LOW S02 IN THE FLUE 'AS CAUSED f'D OUTAGES. FGD 
OUTAGES AL~O RESULTED FROM A FLUE LEAK 0 A PLUGGED WATER VALVE AND AEFAJR 
OF AN EXPANSION JOINT. 

82.0 79.0 744 538 

•• PROuLEMS/SOLUTIONS/COMMENTS 

8/79 SYSTEM 9 6.0 

UNIT 11 BOILER OPERATED ON HIGH SULFUR COAL. OUTAGES OCCURRED FOR REPACK• 
ING Of THE STEAM PAV VALVE WHICH SUPPLIES FGD AND AN ELECTRICAL GROUhD. 
SPECIAL TESTING Of THE UNIT 11 BOILER - FGD SYSTEM WAS CONDUCTED BY TRW 
FOR EPA fRL" JULY 17-28 ~HICH REQUIRED THAT THE UNIT 11 RATE BE VARIED AND 
THAT THE St2 REDUCTION UNIT BE DOWN FOR A PORTION OF THE PERIOD. IN 
ADDITION TO THE FGD OUTAGE REQUIRED BY THE TRW TESTINGo FGD OUTAGES 
RESULTED FRO" INSPECTION OF THE BOOSTER BLOWER SPEED REDUCER AND HIGH FLOW 
RESISTANCE IN THE 502 REDUCTION UNIT. 

80.0 60.IJ 72C 42~ 

•• PRObLEMS/SOLUTJONS/COMMENTS 

9/79 SYSTE" 91.0 

DURIN6 AU6~ST UNIT 11 BOILER OPERATED ON HIGH SULFUR COAL. OUTAGES OCCUR
RED DUE TO FAILURE OF AN ELECTRICAL BUSS BREAKER AND WATER HAMMER Jh A 
TURBINE REHEAT LINE. 

THE FGD SYSTEM OUTAGES DURING AUGUST RESULTED FROM LOW OIL PRESSURE IN THE 
BOOSTER BLOWER LUBE SYSTEM AND HIGH FLOW RESISTANCE IN THE S02 REDUCTION 
UNIT• 

75.0 73.0 72 (j 523 
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cPA UTlLlTY fGO SU•V£Y: FOURTH QUARTER 1979 

NORTHtRN INDIANA PUb SERVICl: DEA'• t. MlTCfiELL 11 (CONT.) 

------------------------------------------rEPFOR~A~CE OATA------------------------------------------
PERIOO MODULE A~AlLABlLlTY CPEFAhlLJTY R~LIA~ILITY UTILIZATION l REMOVAL PER BOILER FGD CAP. 

S02 PART. HOLRS HOURS HOURS FACTOR 

----------- ----------- ----------- ----- -----
•• PRO~LEl'IS/SOLUTIONo/COMME~TS 

10/79 SYSTEM 8 1. () 

uU~ING THE ~CNTH OF SEPTEMbER THt UNIT 11 BOILER OPERATED ON HIGH SULFUR 
COAL· CUTAGlS OCtu~~ED uUE 10 A~ ELECTRICAL SYSTEM MALFUNCTION AND A STEA~ 
LE Al<.• 

THt FLO OUTAGES DURING SEPTEMBER RESULTED FROM INSTRUMENT AND DRIVE TURBINE 
GO~~RNOR P~OELEMS ~ITH THE BOOSTER BLO~ER 1 A LEAK IN THE S02 SUPERHEATER 
Al\;0 AN INH~RUPTION IN THE INSTRU!Ot.NT AIR SUPPL'\' TO THE S'l'STEM. 

72.J 71 •. ~ 744 

•• PROULEMS/SOLUTIONSICOMMENTS 

11/79 SYSTEM • o 

THE bCILER OPE~ATED ON HIGH SULFUR COAL UNTIL OCTOBER ~2 WHEN THE UNlT 
SHUTOC~N OLE TO A TURBINE &LADE FAILURE. IT WAS DECIDED TO START THt 
AN~UAL TUR~AkOUND AT THAT TIME. 

THE F(D SYSTEM OUTAGES WERE REwUJPED FOR REPAIR OF THE BOOSTER BLOWER 
DRIVE GOVEFNOR, AN O~FICE CONTAC10fi CONTROL VALVE AND A GAS LEA• IN lHE 
so< REDUCTION UNIT • 

. .; 
•• PkOuLEMSJSOLUTIONSICOMMENTS 

THE ~OILEF AND fGD S'l'STEM ANNUAL TURNAROUND WAS IN PROGRESS THROUGHOUT 
THE PE ioelOD. 
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EPA UTILITY F1.>D SURVEY: FOUkTH QUARTER 1979 

SECTION 
DESIGN AND PtRFORMANCE DATA FO~ OPEPATIONAL DOMESTIC FbD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY ~AME 

PLAr-.T NHE 
UNIT "'Ui"bE• 
CI TY 
STA H 
REIJULATORY CLASSIFICATION 
PARTICULATt cMISSION LIMITATION - ~G/J 

502 LMISSION LIMITATION - f'<G/J 
NET PLANT ufr.ERAT!NC. (APACIH - MIO 
GRLJSS UNIT GtNERATINU OPACITY - r.-~ 

NET uNIT GEthqATING CAPACITY W/FGD - l"lo 
NET UNIT GENiCRATINC. CAPACITY wO/FGL - MW 
EOUIVALEhT SCRURbED CAPACITY - ~~ 

•• l'UIL~I< OATA 
SUPPLlE~ 
HP E 
HAVICE LOAD 
COMMERCIAL SERll ICE DHo 
MAXIl'Uf', tcOlLER FLUE (,AS FLOW - cu.r~/S 

FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 

STACK TOP DIAME HR - ~ 

•• FUEL DA TA 
fUE.L Tlf't 
fUt.L GRAOE 
AHR.AGE HEAT CO..,TU•T - J/C 
UNG f HE/. T Ci>N TENT - f TU/l l 
AVERAGE ASH CONTENT - 4 
RA"4GE ASH CONTE "-l - \ 
AVERAGE ~OlSTURE CO~TEhT -
RANGE MOiSTURE C0"4TENT - ~ 
AVE~AGE ~ULFUR CONTENT - h 

RANGE SULFUR CONTEl'<T - 4 
AVERAGE CHLORIDE CuNTf~T -
MANGE CHLORIDE CONHl'.T -

** PARTICULATE SCRUi:!tER 
NUMf• lR 
HP E 
SUPP LI i:R 
NUMf'EROI STAGES 
SHELL MATERIAL 
LINING MATLRIAL 
INTERP\IAL MATEHAL 
NUMrER OF NOZZLES 
TYPE 0 f NOL1LES 
bOlLER LOAO/SCRU&BER - X 
FLUE GAS CAPACITY - CU.MIS 
fLUE GAS TEMPERATURE - C 
LIQ U 1 D Rt; CJ RC UL A Tl ON RA TE - LI TERI S 
l/C. RA TIO - LIT ER/CU,M 
PRESSURE DROP - kPA 
SUPERFICIAL GA~ llELOCITY - MIS 

Jl>D SYSHM 
SAlEAElLE PRODUC TITHROWAWAY PROliUCT 
uENE RAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-f. F UM 
DEVELOPMENT LEVEL 
NEiii/REaorIT 
PARTICULATE DESIGN REMO\IAl EFFICIENCY - % 
S02 DESI!.N REMOVAL EfflCIENCY - % 
COMMEllCIAL DATE 
!NIT IAL START-UP 
ABSORBER SPARE CAPACITY I~DEX - X 
ABSORBER SPARE COMPONENT INDEX 

NORTHcRN STATLS POwE~ 

SHERPURl'<E , 
BECKE~ 
MINNESOTA 
D 

37. 
'E. 

3 ZJC. G 
7 <.r • [I 
7~C.C 
7 2 ~ • G 
., 4: .1.:: 

.:;F? Lr•/"'MBTU) 
,9tv L!'/MMBTU> 

CU~bUSTIO~ E~Gll'.EERING 

PUL\lcRIZED COAL 
!:'ASE 

Jl?t 
C2t59~;i0 ACFM) 
( ::1J f) 

1~f. ( t.S': IT> 
~.Q ( 3C:.f FT> 

Cu AL 
su1 b: Tu~.1r.r,1.s 

10771. ~S:J BTU/LB) 

...... 
...:• .... ...; 

• p u 

***A * * 
' ' . -_, 

* * •• * * 

12 
llEl'HURI 

...... 

co~~USTION ENGINEERING 

CARbON STEEL INLET, 316L SS SKIRTt 316L VENTURI 
NONE 
31~L SS RODS <2 ROWS OF 2.5 IN. DIA. Roos>, CERA 

u 

~. 0 
122.6 
154.4 
223.0 

?.3 
••••••• 

24.4 

< 259900 ACF") 
( 310 f) 
( 3540 GP") 
<17.0 6AL/1000ACF) 
(***** IN-H20) 
< 80.0 FT/S> 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE/ALKALINE fLYASH 
NONE 
COMBUSTION ENGINEERING 
BUClr & VEATCH 
FULL SCALE 
NEW 

99.00 
50.00 

5/76 
3 /?t, 

8.0 
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NOllTHtRN STATcS POWER: SHtRuuRr..c 1 <CONT.) 

** AoSU•bE~ 
"'UM« e c 
TY Pr 
Hd T JAL ~TART UP 
SUPPL It~ 
I', UM I' :: R 0 f S TAG E S 
01 Mc ... s io .. s - Fl 
~Hell l'ATEiilAL 
~HELL LI~Eh MATEhlAL 
INTEklJAL MATERIAL 
NUMbEP Of NOZZLES 
l'<OZZLE TYPf 
u01LER LUA~/ABSORBLR - X 
bAS fLCW - cu.Pll/S 
l>AS 1£1',PtRATURE - C 
LlGUlD RtClRCULATION RATE - LITE"IS 
Lib RATiv - LICU.M 
PRlSSU'E DROP - KPA 
SUPE~FICAL GAS VELOCITY - M/ScC 
PART lClJLAH l NL ET LOAD - GI cu.~ 
PARTICULATE OUTLET LOAD- f./CU.~ 

PART !Cl.LAH. REMOVAL E ff lCl C.l\iCY - ~ 
502 INLET CONCE"ITRATION - PPM 
soi CUTLtT CONTRATION - PPM 
S02 De~ILN RtMOVAL EFFICIENCY - l 

** AuSOR1:1Efi 
t.UMP E P 
TY PE 
SUPPL HM 
uIMEl\SlOl\S - FT 
SHELL ~,ATERIAL 

!NTt:R~lAL MATERIAL 
GAS FLIJW - CU.PlllS 
GAS TE~oPi.RATURt - C 
L/G ~ATiv - L/CU.M 
PRESSURE DROP - kPA 

• * f ANS 
NUMf' ER 
TY PE 
COl'<STRuCTivN MATERIALS 
SERVICt - wET/ilRY 
CAPACITY - cu.HIS 

•• ~lST ELIMINATOR 
NUME' ER 
TYPE 
CONSTRuCTION "'ATERlAL 
CONfIGuRATlON 
NUMBER Of STAGES 
NUMBER O• PASSES 
fREEtlOARD DISTANCE • M 
WANE SPACING • C~ 

oiASH SYSTEM 
~UPERflCIAL GAS VELOCITY - M/S 
PRESSURE DROP - KPA 

•• P"OCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CONTROL RANGE 
CONTROL MANNER 
MODE 

•* PUMPS 
SERVICE 

PONO RETllAN 
THICKENER UNDEAFLOw 
MAKE•UP WATER 
REHEAT WATER 
ABSOABcR RECIRCULATION 

EPA UTILITY FGO SURVEY: fOURTH QUARTER 1979 

, 1 
MOBILE PACKED TOWER 

311i· 
COMBUSTION EN~lhEERING 

1 
18 x 2 6. 5 )( 60 
CARBON STEEL (1/4 IN) 
CEILCOTE FLAKEGLASS 
31t.L SS PERFORATED PLATE. Fl<P SPRAT HEADER~ 1 GLA 

54 
CE'lAnC 

9.C 
94.30 
54.4 

, zr. 
2C·QOOC AC FM> 

13C f) 

1CfJ:l GPM) 
1.: 
.s 

() • 4 

1C.J GAL/1CQ~ACf) 
Zou IN-H20) 
31.0 Fl/S) 

6.9 
• 1 

3.JOO GR/sen 
.:no GR/SCfl 

32' 
5~ • J 

SPRAY TOWER 
COMBUSTION ENGlNEERINl> 
26 x 18 x 6J 
CARBON STEEL 
316L SS PLATES, CERAMIC N012LES 

94.38 < 2~J~JD ACFM) 
54.4 130 f) 

1.3 12.0 GAt/100uACF) 
.S 2,u IN-H20) 

4 

SCPUuuH ID 
CARBOPol STEEL 
DRY 

94.38 

12 
CH~Vf<ON 
FRP 
HORIZONTAL 

? 
3 
4.27 

1 '). z 
1ST STAGE I 

9.4 
• 1 

( 2[, :;OJO A(FM) 

< 14.0 FT> 
( 4.J~ JN) 

VERTICALLY UPWARD 
< 31 .O FT/S) 
( .5 IN-HZO> 

18C DEG. ROTATABLE; 

SLURRY PH 1 SLURRY SOLIDS, TANK LEVELS, PRESSURE 
PRESSURE DROP 12 IN H20 1 101 SOLIDS• PMz5•5 .5 
AUTOMATIC 
FEEDBACK 

NUMBER 

Z59 

1 

' ' 2 
2 



EPA UTILllY Fl>D SURllEY: FOUl<lH QUAREf. 1979 

NORTHERN SlAT~s POioER: SHlRbU~t.E 1 ICONl.) 

** lANK ~ 
SERVICC. 

REACTION 
MAKE-UP .. ATER 
~LUllRY MAKE-UP 

** RtHEATEF< 
NUME>lR 
lYP E 
HEATING l':EO!UM 
TEMPERATURE bOOST - C 
ENERGY R~QulRED 

** lttlCKENt~ 
NUl'll' Ell 
TYPE 
C 0 NS 1 RU CT I 0 N MA H. R l AL 
OJAlllETER - I'! 
OUTLET SvLlDS - ~ 

** WATlR LOOP 
TY P ~ 

** REAGEl\T PKEPARATION EUUlPMENl 
NUl'IE>ER OF bALL MILLS 
bALl MlLL CAPAC I TY- M T/H 
REAGE~T PRODUCT - ~ SLuRRY SOLIDS 

** TREATl'.El\T 
TYPE 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRAN SPUR TATION 
AREA - ACRES 
CAPA Cl TY - CUoM 

NU l'll:IE R 

11 
JN-LINE 
280 f HOT WATER 

2 2. 2 ( 
132 MM bTU/H 

CENTER RAKE DRIVE 

40 F) 

CONCRETE •ITH CARBON STEEL Sloes 
4!'.8 '160 FT> 
28.0 

CL 0 S ED 

21.8 
6:J. :J 

( 24.0 TPH) 

FORCED OllJDATJON 

FINAL 
LINED PONO 
ON-SITE 
PUMPED 

s.;c..o 
30575000 ( 25000.0 ACRE-FT) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERJ OD MODULE AVAlLABILlTY OPtRABlLJTY RELIABILITY UTJLJZATlON l REMOVAL PER BOILER FGD CAPo 

502 PART. HOURS HOURS HOURS FACTOR ·-----
4/76 SYSTEM 720 

** P~ObLEMS/SOLUTIONS/COMMENTS 

5/76 1 ':1 
1 :l2 
1 ~3 
104 
105 
1"6 
107 
1(18 
1011 
110 
111 
112 
SYSTEM 8 6 .o 

A PRELIMl~ARY SYSTEM CHECKOUT WAS SUCCESFULLY COMPLETED BY PASSING AJA AND 
WATEI! THllOUGH THE SYSTE"• 

6 2. :i 
a 3 .:i 
81.8 
59.C 
12.a 
9 8 .o 
!)7 .c 
6 9 .::i 
6 J .'j 
7 s. '.) 
n . ., 
6 7 .0 

1 : c • .., 74i. 657 ts1 6c:.o 
** PRObLEMS/SOLUTIONS/CCIMMENTS 

e/76 S 'fSHM 8 4. 0 

FIRST COM~E~ClAL OPERATION CO"M~NCED MAY 1, 1976. THIS IS AN INTER~EDIATE 
LCAO U~IT orewATING NEAii FULL CAPACITY DURING THE DAY AND 35 PERCENT 
CAPAC I TY /.T NIGHT o 

1 : ::: • ., 95.6 720 688 688 73. Q 

Z60 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

NORTt<ERlli STATd POWER: SHE.RbURlllE 1 (CONT.) 

------------------------------------------PE~FORMANCE DATA------------------------------------------
PtRl CO MCOULE AVAILARILlTY OPERAElLlTY RELIAHILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

•• PkOi•LtMS/SOLUTIONS/CCMl'IENl~ 

7/7t E1 
1 ~ 2 
1 '.' 3 
1 : ~ 
, -, < 
, .~ 0 

1 : 7 
1 :' t 
1:: ~ 
11C 
11 , 
11 2 
SYSTtP'· 

l'ILDifICATIONS ARt CONTINUING ON THE SPRAY SYSTEM, SPRAY NOZZLES AND 
SlqAINER SY~TEM. 

B: .C: 
62. ~ 7,. ~ 
(j , • ~ 

6 ~.:) 8,. ") 
7 s.:: 
7 <:;. ~ 

6 3." 
9,. :' 
()9.: 

1 c:.) 744 512 S12 51.0 

** PROL>LEMS/SOLUTIONS/COMMENTS 

&176 121 
102 
, )3 

1 C4 
1(15 

1Jo 
1 '.J7 
1 Jli 
109 
11C 
, , 1 
112 
SYSTEl'I 

9176 1 :J1 
1 02 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
SYSTEM 

9 4.Q 

9 5 .o 

THE SLURR~ NOZZLES ARE FREQUENTLY PLUGGED BY PARTICLES ABOVE QUARTER INCH 
SIZE• STRAINER MODlflCATlOlllS ARE PLANNED TO ALLEVIATE THIS PROBL£~. 

HARD SCALE GYPSUM FORMATION ON THE VESSEL WALLS HAS LEVELED OFFo THE 
CLEA~l~G fRvCESS CALLS FOR 3-- MODULES TO BE TAKEN OUT Of SERVICE EACH 
NIGHT. THUS, EACH MODULE IS CLEANED ONCE EVERY 3 DAYS. 

A CREW Of 7: PEOPLE IS REQUIRED TO MAINTAIN SCRUBBER OPERATIONS. 

ATHE DEPOSITION Of SOFT SOLIDS IS STILL CONTINUING IN THE REHEATERS. 

SOFT SOLIDS Ih THE MIST ELIMINATORS ARE STILL CAUSING PROBLEMS. 

46.J 
93 .o 
51 .J 
84.'J 
8 3 .o 
76.0 
7, .o 
84.0 
81.0 
76.J 
87.0 
91 oO 

1 aa.o 
87.0 
90.0 
93.0 
76.0 
76.0 
79.0 
ss.o 
79.0 
85.o 
80.0 
92.0 
96.0 

1 co .o 

94.8 

78.6 

744 705 

720 566 

10s 8C.o 

566 6800 

** PAOHLEMS/SOLUTIONS/COMMENTS 

THE STRAihER SYSTEM IS BEING MOOIFIEO. THE DUPLEX UNITS ARE TO BE 
REPLACED BY Ih-TANK SCREENS AND SOOT BLOWERS. BOTH ARE LOCATED AT THE 
SUCTION SIDE OF THE SPRAT ~ATER PUMP. 

CARBON STEEL FIN TUBE REHEIT BUNDLES ARE AN AIEA OF CONCERN. MULTIPLE 
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EPA UTILITY FGO SURVEY: FOURTH QUARlEi< ig79 

NORTHERN STATi.S POWER: :.HERLURNE 1 (CONT.) 

------------------------------------------PERFORMANCE DATA---------------------------·-········--··-. 
PERICO MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD C~P. 

S02 PART. HOURS HOURS HOURS fAcTOR 

1Jl76 

11176 

12176 

1177 

1 : 1 
1.J2 
1: 3 
1 '14 

1 '.: 5 
1: (; 
E'7 
1 (" i! 
1':'9 
11C 
111 
112 
SYS HM 

1C1 
1'.:2 
1~3 
1C4 
F'S 
1Co 
107 
1 ':'8 
1 C'9 
11C 
111 
112 
SYSTEM 

------------ ---------·- ----------- ----------- ----- ----- ----- ------ ----- ------

9? ,9 

9 3. 0 

FAILURES lN FOUR UNITS HAVE BEEN £XPEMIENCEO. 

c;?.: 
84.J 
96,: 
9 6 ,.; 
95." 
3 : • '.:' 
7 4 .... 

76.0 
91 .G 
8 1 • C· 

, : : .o 
8 7 .c 

1-= J .~ 

8 3 •• 
8: .C· 
8 7.; 
7'.: 
9 2 .c. 
d ·:.) 
9!., 
8 9. :i 
6 Q .-: 

7 8 .c 
73 ."; 
9 3 ··:"! 

1 : 2 ,'j 

b 1 • ~ 

1 vO. ') 

74 4 0')6 t: 06 

720 ?2~ 92. c 
** PROuLEMS/SOLUTlONSJCOMMENTS 

1C1 
1 CZ 
1'.) 3 
11'.14 
1:: 5 
106 
1C 7 
Ee 
1 Cl c; 
11C 
111 
112 
SYSTEM 9 5 .a 

APPROXIMATELY ONE-THIRD OF THt STRAINER MODIFICATIONS ON MODULE 1v1 ARE 
CIJl'IPLETEO. 

THE UNIT IS CURRENTLY HAVING DIFFICULTY COMPLYING WITH THE 20 PERCE~T 
OPACITY RlGULATION DUE TO THE EXTREMELY FINE FLY ASH &EING EMITTED 
<7~X LESS THAN 1 MICRON), 

~2.:" 
d4. '.' 
B 7 ,C 
8:.:: 
7 1 • :' 
9 7 .o 
91 .c 
9 5 ·" 94,'1 
88 .:· 
73 ,[' 

7 5 ·" 1 : G. J 74 4 722 122 91.r 

** P~ObLEMS/SOLUTIONS/COMl'IENTS 

1c1 
1C2 
103 
1C4 
HIS 
1~6 
11'.'7 
1 Cti 
109 
110 
111 

ThE UTILITY IS NOw CONDUCTING A ruLL•LOAD EVALUATION STUDY, ANALYZl~G 

SYSTEM OPlRATION ON 1J MODULES VS. THE DESIGNED 11 MODULES. 

c; 4 .: 
75.J 
99. '.) 
76.:J 
96 • ., 
77,) 
7 = .'.J 
9 2.::: 
a 1.: 
4:.J 
7 5. ') 
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EPA UTILilY FGO SURVEY: FOURTH QUARTER 1979 

NORTHERN STATES POWER: SHiRt:iuR~c, (CCNT.) 

------------------------------------------PtRFORMANCE DATA------------------------------------------
PERICD MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGO CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

, , ;: 
SYSTEM 

2177 1l'1 
, : 2 
, :: 3 
1Ji, 
, ; 5 
, "t 
1'.'7 , '.' ~ 
1'.'9 
11 c 
111 
11 2 
SYSTEM 

3177 1~1 
1., 2 

1 ·"' 
Vi4 
1 .J 5 
1 ;t; 
,~7 

1: ~ , ".:" 
11;; 
111 
11Z 
SY STEM 

------------ ----------- ----------- ----------- ----- -----

9 1. 0 

9 5 .o 

95 • ., 
1 c: .c 

ar;;. ~ 
99.fl 
64 .'.l 
96.J 
04 .:: 
99.] 
!! 1 • J 
62.Q 
~B • ') 
93 .:-1 

98 .'.) 
61.~· 

, : : .J 

47.; 
9 2 ,J 
9 5 .c 
93.') 
9 3 .'.:' 
95 .".'· 
88.J 
9 3.::: 
9 5. '.l 
0 3 .J 
7 8. '..' 
7 2.,.. 

, :: .c 

81.6 

9'.J. 6 

99.9 

** PkOoLEMS/SOLUTIONS/COMMENH 

417? 1C!1 
102 
1~3 
1:: 4 

1: 5 
1 '.:6 
1C7 
, : b 
1C 9 
11C 
, 11 
, , 2 

SYSHl'I 

5/7? 1·:1 
1:-2 
103 
1'.)4 

1JS 
1Ct 
1':I7 
ice 
1(;9 
11C 
, 11 
, 12 
SY SlC.M 

9 s. J 

9 2. 0 

ALL MODULlS ARE NOW FITTED WITH IN-TANK STRAINERS. 

84 .') 
65.J 
'ii 2. J 
.. 5 .J 
96.C· 
6 2. '.) 
n.o 9,. ::' 
5 R .:: 
9 3. '.' 
9: .o 
88 •" 

1 c ·~ .J 

96.G 
4 g .o 
92.C 
87.'.:'I 
95 .'.' 
9t:. :' 
81.CJ 
98.ll 
9~ • ., 
7P .) 
35.J 
IP •c 

, ~ J .o 41.9 

** PROoLEMS/SOLUTIONS/COMMENTS 

744 

61i. 6')9 

744 743 

720 718 

744 312 

A SCHEDULlD TURBINE OVERHAUL LASTED FROM MAY 14 TO JUNE 18. 

6177 101 
102 
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t-C7 73.C 

(()9 83. c 

743 97.C 

718 90.0 

312 37.0 



EPA UTILllY f\;D SURVEY: FOUICTH QUARTH 1979 

fllOllTHERN STAhS POWER: SHERbURl'<f 1 ((ONT.> 

-----------------------------------------·PERfOR,.ANCE DATA------------------------------------------
PU I OD 

7/77 

8171 

9/77 

MODULE lVAILABILlTY OPER lf!lL !TY AElllBILlTY UTlllZl Tl ON % RE .. OVAL PEA f:JO ILER F6 D CAP• 
502 PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- -----

10 3 75 • ., 
1C'4 7 5 •'" 
1 (' s 3 J .c 
1 ~ 6 87.J 
107 SR .C' 
1::'8 44 .::: 
10 c; 61.0 
, 1 c d ~ .o 
111 
, 1 z 8 3 .::i 
SYSTEM 9 2.0 1 JO.:' 34.4 72(; 248 24e 2 5. r: 

H'1 9 3 .;:i 
102 06 .::i 
, .: 3 9 2 .r 
1 ".14 9 ~ .J 
1::'5 9 2 .·J 
1Co 94 .c 
1 (' 7 91. '.l 
108 17.J 
, C' 9 94. '.l 
, 1"' 8 3 .J 
111 78 .a 
112 Ii 3 .J 
SY ST EM 9 7. 0 1 \l c .::i 98.9 744 7'36 736 9C. C' 

** PRO~Lfl'IS/SOLUTIONS/COl'll'IENTS 

1C1 
1 C' z 
H'3 
104 
1.: 5 
106 
1C7 
108 
109 
110 
111 
112 
SYSTEl'I 9 5 .o 

SOME STAihL~SS STEEL .. ODIFICATIONS TOOK PLACE. 

WHILE THE UNIT WAS OUT IN JUNE THE FGD SYSTE" WAS CLEANED. THIS CLEANING 
WAS CREDITED FOR ONE OF THE HIGHEST AVAILABILITIES EVER DEMONSTRATED ON 
THIS Ul'.llT • 

8 5 .J 
89 .:J 
66 .o 
55.J 
8, .o 
9'J.O 
8 3 .c 
79.1) 
7 2 .') 
8 5 .'.l 
9 0.0 
ti6.j 

1 c = .o 744 640 HC es.o 

** PRO~LEMS/SOLUTIONS/COMMENTS 

S<.ME ANGLLS WERE INSTALLED ON THE PRIMARY CONTlCTOR RODS TO RESIST 
EROSIOl'.lo 

1C1 86 .'.l 
1C2 85.) 
1C3 88.C 
104 92.0 
105 88 .'J 
1C6 62 .c 
11) 7 83.0 
108 9: .o 
1~9 116 .'} 
11 Ci 77.C' 
111 77.0 
112 82 .~ 
SYS TE" 9 s .a 1 ::a .o 95 .3 72 c 686 686 81.0 
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oPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NOR THE RN ST AH S PO llE R : l> HE Rb URI; E 1 ( CC NT .) 

-----------------------------------------·PERFORMANCE DATA-··---------------------------------------
PERl CD MODULE AVAlLAAlLlTY OPEPA81LlTY RELIAeILITY UTlLllATlON x REMOVAL PER aOILER FGD CAP. 

10177 

"117 7 

12177 

1178 

so<: PART. HOURS HOURS HOURS FACTOR 

•* P~OLLEMS/SOLUTIONS/COMMENTS 

l1o[NTY-fOu" P~MPS ARE BEING COMPLETELY OVERHAULED. 

MCDUL~ 1~t SP~AY loATEii PUMP WAS OVERHAULED JN SEPTEl'IBER. 

1~1 7 : • " 
1:'2 3, • ; 
1=3 <; 5 .c 
1 :'" 9 7. J 
1'.:5 b 3 .? 
1 ::e 35.: 
1C'7 a 7 .G 
1:b 99 .:i 
1 Cl<; 96.: 
11u 3~.1 

111 s ~. ') 
112 9 6 .c 
SYSTEM 8 !'. Q , : J .c b1.9 744 

** PROcllMS/SOLUTJONS/COMMENTS 

1~1 
Vi2 
1i:3 
1'.'4 
1QS 
1 Cit 
1'.'.7 
1'"' ~ 
1 ':' r;; 
11C 
111 
112 
SYSHM 9 2. D 

STRAl~ER/~ASHEq SCREEN EROSION HAS bEtN A PRO~LEM. REPAIP AND REPLACEMENT 
HAS PEEN CONTINUALLY NECESSARY. 316 l>S MATERIAL Will bE ~SED IN THE 
FLTUlifo 

77.': 
91. :· 

"' • r !! 6. '.l 
7 c;. J 
82.J 
8 7. '.l 
91. j 
8Q .J 
1)9 .;:; 
·n.1 
5 2. '.l , : : . :' 72(. 705 "il5 81.0 

** P"ObLEMS/SOLUTlON~/CCMMENTS 

1~1 

102 
103 
1 'J4 
105 
106 
1r.7 
108 
109 
11C 
111 
11Z 
SYSTEM 9 3. 0 

101 
1 oz 
103 
104 
105 
106 
107 
108 

THE REPLAlEMENT P~OGRAM HAS 0EGU~ ON DECE"BER ?1 1 1977. IT TAKES 4 TO b 
DAYS FOR ~~p~ ON EACH MODULE TO ~EPLACE THE STRAINE~ SYSTE~. 
M~DULf 1J7 ~AD HIGH MAINTENANCE ALONG WITH lHE STRAINERS REPLACE~E~T. 

9 7 •"' 
9:.o 
95.Q 
94.~ 

71 • :J 
9:? .r. 
26.) 
6 7 .: 
96 .(" 
'f 8 .o 
9 5 .::-
~: .o 

1J0 .o 74. r,, 74 4 55 7 557 b 2. c 

8 ! .'I 
e3.0 
88.J 
73 .'J 
84.0 
84 .o 
92.0 
64.'J 

Z6S 



EPA UTILllY f(,D SURVEY: FOUNTH QUARTER 1979 

NORTHERN STAT.:.S POWER: SHfll!,URl,f 1 (CCNT.) 

------------------------------------------PEPfORMANCE DATA------------------------------------------
PE A 1 Co f'I 0 DUL E AVA1LA Blll TY OP£~AtllllTY RELlA~lLITY U Tl L lZ A Tl ON x RE ... OVAL PER EiOlLER fG D CAP• 

502 PART. HOURS HOURS HOURS FACTOR ------------ ----------- ----------- ----------- ----- -----
,,. 9 91. Q 
1 H .3' ~ . , 
111 8 e.:: 
1 1 2 Ii 2. ') 
SY STcM 92.Q 1 : c. J 87.1 74 .. 64b t4e 71.( 

ZIP 1 ~ 1 

1 = 2 9 3. "'! 
1 : 3 92.; 
1 '} 4 8 Q .:: 

1 ;: 5 74.C 
1 ~ t. 8 5.:: 
1 c 7 8 q. ".' 
1"8 88.t; 
1 a" 76.Q 
1 1 i) d6.u 
1 1 1 l:S 8. ·~ 
11 2 a 7.::) 
SYSTt"' 9 z. a 1 C J.O 94.t 6 7'' 6"6 f36 7 7. c 

** Pl<Oi:LEMS/S OLUTlONS/COMMENTS 

3/Ja 1 ::'1 
1CZ 
103 
1C4 
H'S 
1 ri t 
1C7 
1 "ll 
1::'9 
, 1C 
1 11 
1 1 2 
ST STE I"' 

4/H 1"1 
1CC: 
1"3 
1c4 
105 
1:i6 
10 7 
1" & 
1 ~ c, 
11 ;; 
111 
11 ' 
SYSHI" 

S/7e H'1 
, ~ 2 
, .:. 3 
1 r." 
t ~ 5 
1 ., t 
1: 7 
1 '.' c 
t '.' <, 
11C 

9 2. 0 

MODULES WhlCH ARE SHOWING AVAlLABlLlTY Of LESS THAN S~ PERCENT, ARE 
THOSE IN ~HICH THE STRAINER MODlfICATlONS WERE PERfOMED. 

A BULK ENTRAINMENT SEPARATOR WAS INSTALLED ALONG WITH A KOCH WASH Tk~Y. 

7 1.:: 
8 3 .o 
64.~ 

8 9. :' 
9: .o 
a 3 .r 
6 2 .D 
81.C' 
~ 7 .c 
71.J 
7 q .Q 

Q: .o 
1 :o .C' 

<ii 2 .c 
1!7 .-. 
d7. J 
44.:' 
81. J 
8 5.: 
r; 1. '.I 
56.:' 
; 2. ~· 9, . } 
~ 7.: 
52.1 , ~ ~. ~ 

74 4 076 

99. - 713 

STRAJr.~i. ~8DlflOTICNS .;ER£ PEQfOill"ED O"l MOuULES 1: .. AND 112. 

I:; 1. -

e ~ • -
t /,. -
t:. ~ 
j 1.. -

.. - -
- .. t I. 

? , • -



EPA UTILITY FGD SURVEY: FOURTH QUA~TlR 1979 

NORTHt.RN STAToS POWt.R: ~H~RliUR"E 1 lCONT.) 

------------------------------------------Pt~fORMANCE DATA------------------------------------------
PER l OD 

6/H 

7/ 7e 

8/7e 

MODULE A 11A1 LA l' ll l TY OPER AB ll l TY RELIA81LlTY UT IL ll AT I ON x REMOVAL PER BOILER FG D CAP• 
502 PllAT • HOURS HOURS HOURS FACTO~ 

------------ ----------- ----------- ----------- ----- -----
111 8 7. -
11 2 7 Q. 'J 
SYSTi:.M 9 5. 0 1 c J .o 85,3 744 635 635 72. () 

1 ':' 1 5 : • ~· 
1:'2 84.J 
1 ~ 3 !! s." 
1 :'4 es. J 
1J5 62.J 
1 '.:' (; 78.0 
1:1 55.~ 

1 '.) ~ a 3 .~ 
1':'9 !! 8. ~ 
11C (< 2 .IJ 
1' 1 72." 
112 ~s.~ 

SYS HM 9 3, I) 1 c J. J 99.6 72" 717 717 81.0 

101 8 2.: 
1; 2 76.D 
1 -.. 71.'.1 
1C4 74 .·'.) 
1 - < ' , 75. '.) 
1 ~ l 5 2 .o 
F7 75.J 
1 :i c 6~.i 

1 : c; 6 2 .J ,, : 12 .a 
111 66. '.) 
, 1 2 73.1 
HST L~ y ~. ~ 1 a a .8 93.3 744 694 694 75.0 

** P~Oul£MS/S OLUTIOl';S/COMl'IENlS 

1C1 
102 
103 
1 '.l4 
105 
106 
107 
1Cl8 
109 
11C 
111 
11Z 
SYSTEM 9 1.0 

ThE OCCUR~ANCE OF PLUGGING PROBLEMS IN lHE MIST ELIMINATOR HAS BEEN MORE 
F~EQUENT THAN NOR"AL. 

ThE STRAI~ER MODIFICATIONS CONTINUED IN JULY. 

ThE UllLllY IS EVALUATING NEW RUBBER LINED PUMPS (8000 GPM) TO HELP 
CORRECT ThE REHEATER AND MIST ELIMINATOR PLUGGING PROBLEMS. 

ThE OCCURANCE Of PLUGGING PROBLEMS lN THE RENEATER HAS BEEN MORE 
FREQUENT lHAN NOR"AL 

THE UTILITY IS PREPARING FOR THE STATE COMPLIANCE DEADLINE ON NOV. 1, 
1~78. CU~RENTLY TESTING HAS BEEN PROCEEDING ON DIFFERENT MODULES I~ AN 
EfFORT 10 FINE TUNE THE SYSTEM. 

ThE FGO SYSTEM HAS BEEN EXPERIENCING PAlMAAY CONTACTOR WALL AND MARBLE BED 
lflAR. 

THE UTILITY IS EVALUATING NEW STAINLESS ~TEEL MIST ELIMINATOR WASH 
LANCES <TC ~EPLACE THE ORIGINAL FIBERGLASS LANCES) TO NELP CORRECT THE 
REHEATER ANC MIST ELIMINATOR PLUGGING PROBLEMS. 

64. '.l 
65 .a 
73 .c 
6 3 .D 
6 5 .o 
a~ .o 
81.'.) 
7 3 .'.) 
6 3 oC' 
73 .'.) 
64 .'.) 
8 3 .o 

1 :JO .o 99.7 744 742 742 79.C 
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EPA UTILITY fC.D SURVEY: fOUliTH QUAFTE~ 1979 

NORTHERN STAH~ POWER: SHERbURf';~ 1 <CONT,) 

------------------------------------------PlRFORMANCE DATA------------------------------------------
PEAl 00 flllCOULE AVAlLA&lllTV CPEPADILlTY RELlA£JlllTY UTILlZATJON X REMOVAL PER bOllER FGO OP, 

917f! 101 
1.:z 
1 :" :! 
1 )4 
1J5 
11t 
107 
1 J IS 
109 
11: 
111 
112 
SYS1tl'I 

B '• 1 
b 2. "} 
71.':: 
77.~ 
58.8 
8 2 .:) 
os.o 
0 3 .o 
8: .J 
8; .o 
5 5 .(' 
75.J 

1 =:.I) 

SOZ PART. HOURS HOURS HOURS FACTOR 

49 .t 7ZC 35 7 357 36.C 

** PRObLEMS/SOLUTIONS/COMMENTS 

10178 1:1 
1 t'2 
103 
M4 
1:5 
1 "b 
07 
1 ')b 
1 '.'.9 
11C 
111 
112 
SYS HM 9 2.0 

DlfFEAENT MIST ELIMINATOR SPRAY PATTERNS ARE BEING TESTED AS POSSIBLE 
SOLUTION TO THE MIST ELIMINATOR PLUGGING PROBLEM REFERRED TO IN JULY. 

T~E bOILEk ~AS TAKEN Off LINE ON SEPTE~BER 15, 1978 FOR A SCHEDULED 
ANNUAL BOILER AND TURBINE JNSPECTION. THE BOILER CAME BACk ON LINE IN 
T~E l'llDOLE OF OCTOllER. 

THE RUbbH LINED PUMPS THAT THE UTJLITY WAS INVESTIGATING JN JULY, 1«:71' 
HAVE BEEN ORDERED• FOUR 01 THE PUMPS HAVE bEEN RECEIVED AND ONE IS 
INSTALLED. THE OTHERS WILL BE INSTALLED AS THEY ARE RECEIVED. 

95 .:i 
6 5 .i: 
8 ~ .0 
81.,: 
71.0 
7 F. .o 
77.'.l 
6 ~. '.l 
as.o 
61. J 
84.J 
7:: .o 

1 c:: .o 744 375 375 37.0 

** PAOBLEMSISOLUTIONSICOMMENTS 

11178 101 
HZ 
1C3 
1 :'4 
105 
1~6 
1::'7 
1CS 
109 
111:. 
111 
112 
SYSTElll 9 2.0 

12178 1~1 
102 
103 
1 :l4 
105 
1J6 
107 

THE c IN. DIA. SS ROOS IN THE PRIMARY CONTACTOR WERE REPLACED WITH e<518) 
DIA. CERAMIC COATED C.S. RODS. THE CtRAMlC SLEEVES ARE 9/16 JN. THICIC. 
ThE ~ODULL IS BEING PREPARED FOR FURTHER TESTING. 

4 2 .c 
51.0 
8 !! .o s, ,., 
11.0 
78.1" 
77.C 
ti 3.0 
s s.r-
ti 1.0 
e 4 ·" 
1 J.o 

1 : '.l .:> 99.;? 7Z;. 714 714 79.0 

77.') 
7 ~ ., -· 77.0 
73.0 
86 .:i 
87.J 
93.J 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NORTHERN STAT~S POWER: SHEAbURt.E 1 ((CiNT.) 

------------------------------------------pERfORMANtE DATA------------------------------------------
PERICO MODULE AVAllAOILlTY OPE~AHlLlTY AELIAUlLJTY UTJLlZATJON t REMOVAL PER BOILER FGD CAPo 

DG 
1~9 
11C 
111 
112 
SYST~M 9 4. 0 

a 5. -
:n.:· 
d 6. '.' 
"':.: 

98.5 

S02 PART. HOURS HOURS HOURS FACTOR 

744 7'33 733 76. 5 

** P~OuLEMSJSOLUTIOt.SJCCMMENTS 

1/79 1 "1 
1C2 
103 
1"4 
H' 5 
06 
1i:7 
1 CE 
1 :- " 
11C 
111 
1, z 
SYSHl'l 9 4. 'J 

Z/H 101 
1 ::'2 
10? 
1 <)4 
105 
ne 
1 ~7 
1 C'I: 
1 cc; 
110 
111 
112 
SYSTEM 8 9. :J 

3179 1 :1 
, :·z 
, ., 3 
1 C'4 
1 :'5 
1"e 
1•1 
1:J!! 
1 r'.19 
11C 
111 
112 
SYSTEM 9 2.0 

THE r"ObLlMS ENCOUNTERED WERE MAINLY wEATHER RELATED. 

THE TESTit.G ON MODULE 101 tAS BEEN COMPLETED BUT NO RESULTS ARE YET 
All All AllLE, 

THaE -Hl PROELEMS WITH THE COAL FEEDER BELTS RESULTING JN MOVING COAL 
f~OM COAL STOCKPlLf~ TO THE BOILER. 

7'.-.. 
3'l. ~ 

7 6. :. 
~ c '.' ..•. 
7 ~. '.'." 
9~ ~ ' . 
1i 1.: 
o~. -. 
Y6o r. 
.;i 2.: 
o3. r 

r l ~ 
y ....... 

1 : : .~ 92.5 744 688 688 65.8 

1e.: 78.: 
7 3 • ., 73. -
7:. :· n.e: 
7 ~ .~: 76. ~ 
5 : • '.' 5·:.:. 
~, . ) 91. ~· 
··"'\ "" 9~ r .., " . ~· ' . 
~2. 

r. 92. c 
7 5. ~' 75. r. 

77. ') 77. "I 
~ t: .:: C.6. '.' 
9~.~ 'i3 •• 

1 ,. ' • .,,, ~." 1 i..O. C 

6,. j 6':''o 1 
5 8 •. ; 06 • F. 
4 s .c 44,4 
8 -s .r ai.. ~ 
94. " 92. 7 
7 1 • .: 7J.~ 
.;i 1. J li9.S 
7J .:; 72. ') 
~ 1.:: b9.11 
8: ."."1 1e. 9 
BQ •" C,1.8 
3:. J 7E .c; 

1 : j .::i 98. 7 744 734 

•• PROtiLE MS /SOLUTIONS /CO M"'EN 1 S 

. 4179 SYSTEM 

Sl79 SYSTEM 

9 3.0 

98.0 

THE ONLY MAJOR PROBLtM REPORTED BY THE UTILITY WAS BOILE~ RELATED -
SPECIFICALLY PROBLEMS WITH WET COAL. 

CURRENTLY lHE UTlLlTY IS INCREASING THE RECYCLE PUMP CAPACITY BY INSTAL
LING 8CC0 6PM WORTHINGTON RECYCLE PUMPS. DURING THIS PERIOD THEY HAVE 
BEEN INSTALLED ON MODULES 1C1 1 103,104 1 105 1 107 1 AND 110. 

1 cc .o 86.4 

1 cc .o 
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EPA UTILllY fuD SURVEY: fOUnH QUARTO 1979 

NORTHERN STATES POWEil: SHERt>URt.c 1 (CCNT.) 

---- ----- ---- ------- --- ---- ----•----------PER f ORMA NC I DATA------------------ - -- -------- -- -- -- ----- --
PER I OD MODULE AVAILABILITY OPERABILITY ~ELIAuILITY UTILIZATION i REMOVAL PER &OILER fGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

** PkO~LEMS/SOLUTIONS/COMMENTS 

THE UTILITY ~ILL NO- REPORT THt TOTAL SYSTEM AVAILABILITY ONLY. 

THE UTILITY HAD NO OPERATIONAL DIFFICULTIES TO REPORT. 

6179 SYSTEM 1 : : • iJ 97.L 72 (i 701 

** PWObliMS/SOLUTIONS/COMMENTS 

7/79 SYSTi:M 

8179 SYSTdl 

9179 SY SltM 9 2. Cl 

THi UTILITY ~EPOATED THAT SOME GENERAL PLUGGING WAS lXPEklENCED DURlh6 
JUN~ rvT 11 ~AS NOT SERIOUS. 

1:: .. ~ 93 ·'- 744 095 6~5 

1 :.:i.: 74 4 744 744 

72C 166 

•• PROuLEMS/SOLUTivNSICOMMENTS 

1J/7? SYSTiM 

11179 SYSTi.M 

12179 STSTtM 

9 7. '.) 

JN !EPT[Mf lR P THE UNll ~ENT DU~N fO~ THE ANNUAL &OILEA/TU~BINE INSPiCTIOt. 
AND 15 EXF[CTED TO~[ OFF LINE UNTIL THE LAST ~EEK Of OCTO~ER. 

744 9 

72. 52<' 

744 744 

P~OLLEMS/SOLUTION~/COM~E~TS 

THi UNIT IO/.~ SUPPCHD 10 PE lJACK CN LI1'.E IN OCTOtHR AfTE~ THE ANNUAL 
~OILi.R/TU~ll~E INSP~CTlON; ~UT, CONTAMINATES IN THl MAlh TURBINE OIL ~ADE 
!T ~~CES~A~Y TO COhTJNUE THF OUTAGE uNTIL THE SECOND WEEK Of NOVE~BER. 

PRtSEhTLY lHt UTILITY 15 SELECTIVELY REMC~ING MAHuLE BEDS fROM SEP\IItf 
TO TEST THl JEASI&lllTY Of CONVE~TlN~ THE fGD MODULES TO SPRAY TOWERS. 

All PlPINr HAS UEEN CONVERTED FRO~ CARbON STEEL TO FIBERGLASS. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OESII> N AlllD PE RFC RMANCE DATA FOP OPt.RATIOlllAL oOMEST1t FGO SYSTEMS 

----------·-----------------------------------------·-----------------------------------------------
COMPANY '-AME 
PL A ~ T t< Ai''. E 
UNI l NU"'l'!:~ 

ClH 
STA TE 
REGULATORY CLA~Slfl CATJIJlll 
PARTICULATE t.MlSSICN Ll"IITATION - r.G/J 
SOi r.MlSSiilN LlMITATIOl'i - 1'.G/J 
NET PLAilll GENElcATING CAPACITY - MW 
C.ROSS UNIT Gr.NERATINC. OPAtlTY - "'" 
NET UNIT GENdiATlNG CAPACITY WlfC.D - 1'1111 
NET UNIT Gt.N~RATING CAPACITY "O/FGL - l'IW 
EOUlWALEl\l 5'RUBUED CAFAC 1 TY - i'llo 

•• bOlL~li llAtA 
SUPPL! <R 
TYPE 
HRVICi LOAD 
COMl'IERCIAL SERVICE DATt 
l'IAXll'Ul'I bOlLER fLUf GA:; FLOW - Clo,1'1/S 
FLUE GAS TE!'IPEA ATURE - C 
STACK tiElGHT - M 
STACK TOP lllAME HR - M 

** JUEL DATA 
FUEL Hh 
FU~L G~AiH 

AVE.llAGt HEAT CONTEl'.T - J/C 
lcANGE HEAT CONTENT - bTU/Ul 
AV~RAGE ASH CONT<lllT - 1 
lcANGE ASH COl'tTE NT - :<. 
AVERAf,E MOISTUfiE CONTEl'.T - ~ 

RANGE "'01STURE C0NlENT - ~ 
AVE•AGE ~UL.FUR CGNTE~T - ~ 

RANC.E SULFUR CONTE,..T - '% 
AVlRAGE CHLOAl~E CONTE,..T - I 
RANGE (HLORIDE CONT(l1T - '.I. 

** PARTICULATE SCRUffotli 
t.UMB ER 
TYPE 
SUPPLlrcA 
llUMRER Of STAGES 
SHELL flllATEAIAL 
LlNillG MATERIAL 
INTEROL MATERl AL 
NUMP.ER OF NOZZLES 
TYPE Of 1;0lZLES 
i:JOlLER LvllD/SCR UbBER - X 
FLUE GAS CAPACJ TY - cu.11115 
fLUE GAS TEMPERATURE - C 
LlWUIO RtCIRCULATION RATE - LilER/S 
L/G AATIJ - LITER/CU.fill 
PRESSURE DROP - KPA 
SUPERFICIAL GllS VELOCITY - MIS 

** fGD SYSTEM 
SALEABLE PhODUC I/THROWAWAY Pr;OLUCT 
GENERAL P~OCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTElll SuPPLIER 
A-E FI RM 
DEVELOPM~NT LEVEL 
llEWIRETROf IT 
PARTICULATE DESlbN REMCVAL EFFlClENC'I' - X 
502 OESIC.N ~E"'O VAL EH lCIENCY - l 
COMl'IERClAL DATE 
IN 1 T I AL !>TAR T-U P 
ABSORBER SPARE C:APACl TY INDEX - X 
ABSORBC:R SPARE COMPONENT 1 NDEX 

NORTHERN STATES POWER 
SHERE,URNE 
2 
BECKER 
"IJNNESOTA 
D 

37, 4, ! • 
3?JQ.O 

74 c. iJ 
702.'J 
12 :.a 
742.0 

.()87 LBJMMBTU) 

.96.J LB/MMBTU) 

COlllBUST 10111 
PULVERIZED 
LlAS E 

ENGINEEllJNG 
COAL 

0177 
134~.10 

151..4 
19f. 

Q.Q 

C:OAL 
SUEIEIJTUl'IJNOUS 

197i 1. 

9.0G 
•••••• 

25 .CIJ 
•••••• 

•••••• 
.C3 ...... 

12 
VENTURI 

(21!590Ci0 ACflO 
( 310 F) 

( 650 FT> 
32 .6 FT> 

1!500 BTU/LB) 
•••••• 

COMBUSTION ENGINEERING 

CARBON STEEL INLET 0 316L SS SKJRTo 316L VENTURI 
NONE 
316 L SS R 0 D S ( 2 R 0 w S 0 J 2 • 5 IN. DI a. R 0 DS ) • CE RA 

2t> 
CE~A"'lC 

9.0 
12'.6 
15~.4 

223.0 

••••••• 

Z599iJO ACFMl 
310 f) 

( 354') (jPM) 
(17.Q GAL/1C00ACF) 
(••••• IN-H20) 
( 8~.0 FT/Sl 

THROWAWAY PRODUCT 
WET SCAUBtllNG 
LIMESTONE/ALKALI~E FLYASH 
NONE 
COMBUSTION ENGINEERING 
BLAU & VEATCH 
FULL SCALE 
NEW 

99.00 
5 :.oo 

4/77 
4177 

8.0 
.9 
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EPA UTIL JTY FGD SURVEY: FuUliTH QUARH~ 1979 

NORTHERN STAHS POWER: SHEf<IJIJRNE 2 (CONT.) 

** AllSORbER 
NUMBER 
TYPE 
lNl TIH START UP 
SUPPLltR 
NUM!iE~ Of STAGES 
DIMENSlOhS - FT 
)HELL MATERIAL 
SHELL LINE!< MATEllJAL 
INTEliNAL MATE Al AL 
NUM~ER Of NOZZL~~ 

NOZZLE TYPE 
bOlLEA LvAO/AE!SO~b~A - % 
GAS FLCW - cu.Ml~ 
GAS TEl'IPt~ATURE - C 
LIQUID RHIRCULATJON RATE - LITER/S 
LIG liA TIO - LIC U.M 
PR~SSURE DHOP - KPA 
SUPERf ICAl GAS VELOCI Tl - MISEC 
PA A T IC lJ LA TE l NL E T L. OA D • G I CU • I', 
PARTICULATE OUTLET LOAD· GIClJ.l'I 
PARTICULATE AEMO\IAL lffJCIEl'iCY - X 
SOc INLEl CONCE NTRATIOh - PPM 
SOt CUTL<T CONT RATION - PPM 
S02 UESil>N REMOVAL EFflCHNCl - 2. 

** FANS 
hUMB ER 
TYPE 
CONSlflutlION MAHRIALS 
SERVICE - WET/DAY 
CAPAC I TY - cu.M /S 

** flllJST EL JMJNATOA 
NUMIHR 
TYPE 
CONSlAUClION l'IATEAIAL 
CON F JGuRATlON 
NUMl'EP Of STAGES 
NUMf'Eq Of PASSES 
fAEEllOAAO DJSTA'NCE •Pl 
VANE SPACING - CM 
wASH SYSTEM 
SUPE lif JC JAL GAS \IE LOCI TY - 1'1/S 
PRESSURE DROP - KPA 

** PROCESS CONTROL CHEMISTRY 
CONTf<OL VARIABLES 
CONT AOL MANGE 
CONTROL MANNER 
MODE 

•• PUMPS 
SEAVJCi 

POND RtTuRN 
THICKENER UNDERFLOW 
MAKE-UP IOATEA 
REHEAT WAHR 
SCAUnBiR RECIRCULATION 
ABSORBER REClRC ULATION 

** TANKS 
SERVICt 

AEAC llO'll 
MAK.e-uP •HER 
SLUR~Y P'IAKE-UP 

•• REH EA lER 
NUMB ER 
TYPE 
HEATING l'IEllIUl'I 
TEMPERATURE l!OOST - C 
E.NEAGY Rf.QUIRED 

12 
l'IO&ILE PAt~E.D TOWER 
4/77 

COMBUSllON EMC:.JNEEklNG 

18 x 26. 5 x 6(., 
CAR&ON STfEL (1/4 JN) 
CEJLCOTE. FLAKEGLASS 
316L SS PERFORATED PLATE, FRP SPRAY HEADER5, C:.LA 

54 
CEAA.llC 

4 

I). 0 
94 .3i:I 
54.4 

12:. 
1 .3 

.5 
9.4 
6.9 

.1 
99.0 

70 I 
325 

5S.O 

SCRUEIBER ID 
CARBON STEEL 
DAY 

94.38 

12 
CHEVRON 
FAP 
HORllONTAL 

2 

4.27 

( 200000 • c flll) 
( 13'.l f) 
( 1900 GPIO 
( 1c.o GAL/100LACF> 
( 2.J IN-H.20) 
( 31.G fT/S) 
( 3.000 GR/SCf) 
( .036 GRISCF> 

( 200000 ACfM) 

'14.J FT) 
1~ .2 

UT STAGE, 
9.4 

( 4.00 JN) 
VERTICAL~\' UPWARD 

( 31.0 FTJS> 
18C l>fGe ROTATABLE; 

·' ( .5 IN•H20) 

SLURRY PH, SLURRY SOLIDSo TANK LEVELS, PRESSURE 
PRESSURE DROP 1~ IN H~O, 1uX SOLIDS, PH•5-5e5 
AUTOMATIC 
FEEDRACK 

NU"B ER 

1 
1 
1 
2 
2 

12 

NUMBER 

11 

1 
1 
1 

It•·LJ NE 
280 f HOT WATER 

22 .2 ( 
132 P'IM BTU/H 

272 
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NORTHERN STATcS POwE R: SHt.llbUf<l'<E £ (C~NT.) 

** lt;JC~E'HR 
NUl'll'E~ 

TYPf. 
DIAMETER - NI 
OUTLET SuLlDS - ~ 

** WATEq LOOP 
TYPE 

** ~EA~E~T PhEPARATlCN EYUlPMENT 
NUMeEq or dALL MILLS 
bALL MIL1.. CAPACITY- M T /H 
~EAGt~T f-RODUCT • 4 SLLl11lY SOLIDS 

** TilEATl"Et. T 
TYPi: 

** DISPOSAL 
1,ATUI<£ 
Tl pf 
LOCATl(,I'< 
JIUNSPORTATlON 
ARtA - ACRES 
CAPACITY - cu.M 

EPA UTILITY FGD SU~VEY: FOURTH QUARTER 1979 

, 
CENTER RAKE D~lWE 

4P.e (16C FT) 
2f.C 

OPEN 

( 24." TPH) 

FQPCED OXIDATlOk 

FI 'JAL 
LINED PONO 
ON·S l TE 

5 ~· \'. c 
:!C 5 75 Ci'.'J,:. ( £5J00.J ACRE•f T) 

-----------------------------------------·P[RfORMANC' DATA------------------------------------------
PERlO~ MODULE A~AlL~RlllTY CPEPAblllT1 RELlAHlllTl UllllZATlON X REMOVAL PER BOILER FGD CAP. 

4177 z ':', 
'::'2 
2:3 
~ :1. 
20s 
z "b r1 
~:~ 
2:e 'J., 
Z1C ,,, 
', 2 
SYSTCM 

5/ 77 z 11 
212 
2'..'19 
2C'b 
2C1 t 
21'.'3 
204 
201 
202 
SYSTEl'I 

6/77 201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
SY STE" 

SOZ PART. HOURS HOURS HOU~S FACTOR 

------------ ----------- ----------- ----------- ----- -----

9 2 .o 

9 1. (j 

96.Q 

<; 5 .~· 
~~.) 

8?.j 
8 3 .J 
84 .;; 
<; 4 .~ 
I! 8 .c 
74.: 
~1.J 
8?.j 
8 5. J 
a<>.J 

1: c. J 

9,. j 
98.0 
94 .c 
;a.c 

1::.J 
44 .J 
95." 
33 .J 

1::;::: .o 
1 cc .o 

92.~ 
76.-: 
78 .o 
7q .r· 
8 9 .o 
74.': 
6 7 .; 
8 8 .(" 
ae.o 
78." 
4 5.: 
8 s .~ 

1 : : .J 
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EPA UTILJlY fi>D SUR\IEY: FOURTH GUAPlH 1979 

NORTHERN STAHS POWER: SHERbURNE Z (CONT.> 

----------------------------------------·-PERFORMANCE DATA------------------------------------------
PERlOD MODULE AllAlLABlLITY OPERABILITY RELIABILITY UTILIZATION X REMOllAL PER BOllER FGO CAP• 

S02 PART. HOuRS HOURS HOURS FACTOA ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• P~ObLEMS/SOLUTIONS/COMMENTS 

CwACkl~G ANO uUBBLING OF THE CEILCOTE LINING HAS BEEN ObSERllED A~OllE THE 
LIQUID LE~EL CF THE INTERNAL liECYCLE TANK. 

7177 2"1 
t: ::: 2 
2~3 
z ')i, 

205 
2~6 
2C7 
2:) 8 
Z"9 
Z1J 
211 
212 
SYSTEM 

8177 2:1 
z ~2 
Z03 
z ·~4 
2~5 
2·:'6 
2J7 
z :.' 9 
'Cl<; 
21Li 
z,, 
212 
SYSTEM 

9 7. 0 

9 3.o 

~6 .:} 
3 7 .:i 

86 ·" 97 .'J 
96.) 
88. 'J 
e e."' 
95.; 
s 7. J 
9 3. ') 
94.J 
8 7. '.I 

1.: :J. J 

88.~ 

7 5 .J 
6 7 .c 
8 2.) 
84 .r 
3 5., 
a 1 .~ 
B ~ .J 
s~.: 

79 .:• 
7 1 • : 
33.} 

1.:; c .J 

744 602 

744 675 

•• PROl:!LEl'IS/SOLUTIO~ S/COMMEf\ITS 

Th~ SPRAY NOZZLES ~EQUIRED EXTENSIVE ClEANJN6o 

9177 ': 1 8 Q.: 
i:CZ 61.J 
<;03 a 2.: 

'~' 9:." 
2r· s ~ 1 • "'.' 

Z "o j 2 .1 
2C7 5 2 .~ 
'')q 5 t • ~ 
210 c 7. ~ 

211 7~.~ 

212 ~ 6 .0 
2~1!. ~ g .: 

St'STEM 9 4. :' 1 : ~. 1 99.6 72;,: 

•• Pl<OuLt.MS/SOLUTlON~/CCMME~TS 

10177 .::::1 
202 
'J3 
204 
z ri s 
'[)7 

2:'t 
ZDc 
2'.:'9 
Z'~ 

T~E STRAlhE~S IN THE REACTION TA~KS HAVE STARTED ERODING. NSP 
AhTIClPAT£S REPLACING THEM VERY SOON. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

NORlHERN STAlc..S POwEll~ SHt.RUUR~f. <co~n.> 

------------------------------------------PERfORMANtE DATA-------------------------------·----------
PtRl 00 MOYULE AVAJLAUILlTY OPERABJLJTl RELIABILITY UTlLlZATlON % REMOVAL PER BOILER fGO CAPo 

11/77 

12177 

1178 

;: 1 2 
.:: 11 
~YSTt.M 

502 PART. HOURS HOURS HOURS FACTOR 

------------ --------·-- ----------- ----------- ----- ----- ----- ------ ----- ------
!l , .c· 

1 : J .o 91.9 744 684 684 85.C 

Pf.OLL~MS/SOLUTJONS/COMMENTS 

~ : 1 
r2 
.:: : .s 
~ "''-
~ ; 5 
'"'I e 
2:7 
<: '1' 
""'i.j 
~ 1 :: 
2 11 

', 2 
SY ST£M 9 1. 0 

i: ·~, 

'·: 2 
203 
2 Cii. 
2 i: 5 
Z"t 
2 ,J 7 
2~t 

z '.:' 9 
21G 
211 
212 
SYSTEM 9 3. 0 

2 01 
2~-..,, 
2~3 
<:J4 
205 
''.:'I; 
207 
t:C'B 
209 
21C 
;: 1, 
212 
SY STEM 9 2 .Q 

TnE LOIO OFEl<AbllllHS ARE DUE TO SPRAY WATER PUMP OWERHAULSo 24 PUMPS 
ARE bEING OVERHAULED. 

STRAINER/~ASHEA SCREEN EROSION HAS BEEN A PROBLEM. 316 SS MATERIAL WILL 
bL USED I~ THE FUTURE. REPLACEMENT MATERIAL IS EXPECTED TO ARRIVE IN 
D<CE~BER ~ND WORK lS EXPECTED TO LAST FOR THREE MONTHS. 

~ ~ ·" 
9 3 .':' 
6?.J 
0: .'.) 
9 3 •" 
7 3 .':". 
7 5. J 
66.~ 

9 4 .c 
7 7 .':' 
9, .J 
6 5 .(' 

1 0 J .o 

5 3. '.' 
93.:J 
94.i 
81. :' 
8'1 .J 
9 5 .'.' 
9 3 .c 
83.~ 
6 2 .ri 
8 2 .s 
9: .o 
9 2 .J 

1.:; J .~ 

91.: 
7 5. ~ 
64.0 
72 .'J 
7 4. "! 
61. J 
~ 1. J 
BB.'.! 
77.') 
7 2. "! 
73 .::i 
84 -~ 

1 c J .o 

99.~ 

98.5 

715 715 85,C' 

744 733 733 84.C 

744 682 73.0 

** Pli01.;lEMSH OLUT ION 5/COMl'IENTS 

THE REPLACEMENT OF STRAINER SCREENS BEGAN ON DECEMBER 21. IT TAKES 
4-6 DAYS fOR WORK Oh EACH 'ODULE. 

2178 .::1 8 3 .'l 
8 5 .~ 
55.~ 
91.() 
89 .o 
76 .() 
71.: 
89.3 
85.J 

222 
2:: 3 
2J4 
2.J 5 
z ''6 
2')7 

208 
2 ::i 9 

215 



EPA UTll..fH' 'uO SUliVET: FOUHH QUARHli 1979 

NORTHERN STATES POliER: SHERbURhE C: CCONT.> 

------------------------------------------PE~fORMANCI OATA------------------------------------·-··-• 
PERIOD MODULE AVAILABILITY CPE~ABILITT RELIABILITY UTILIZATION X REMOVAL PER eOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACl()lt 

3171! 

4178 

5178 

21C 
211 
212 
STSTEl'I 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
9 2. 0 

s 1.:: 
97 .o 
6 ~ .o 

1 i:: .~ 67i. 620 62C 71. c 
** PROVLEMS/SOLUT10N5/COMMENTS 

STRAINER ~ODIFICATIONS WERE PERFORl'IED ON MODULES 203 ANO 212. 

201 8 2. '.) 
202 9 2. '.' 
2:'.13 9: .. ~ 
z ,4 8 3 .J 
ZC' 5 7 8. '.l 
z Jt 85.J 
2 '.l 7 91 .o 
20b 62.J 
C: '.)9 8 ~ .··:. 
210 111.c 
Z11 ll8 .:'. 
212 89.0 
SYSTEM 9 7.D 1 G:. J 1c;o.o 744 744 744 92.0 

** P~O~LEMS/SOLUTIONS/COMMENTS 

ThE UNIT GENERATED MAXIMUM MEGAWATT-HOURS AND THE FGO SYSTEl'I TIED ThE 
HIGHEST RECORDED AVAILABILITY Of 971. 

MODULE 2'.l1 aAS CONVERTED TO A SPRAY TOWER DUA ING APRIL• 

STRAINER ~ODlflCATIONS WERE PERFORMED ON MODULES 208 ANO 210. 

2 C1 7 c .o 
202 82 .~ 
203 9 ': .o 
21)4 84 .o 
2t'5 91.') 
206 8 3. ') 
207 84.0 
208 86 .o 
209 78 .o 
210 9 0 .o 
211 67.') 
212 8 5 .'.) 
SYSTEM 9 2.0 1 co. J 99.9 72 c 719 719 85.C 

** PAObLEMS/SOLUTIONSICOMMENTS 

201 
21)2 
2C3 
204 
205 
206 
207 
208 
209 
21C 
211 
212 
SYSTEM 91.0 

FROM f~LL SCALE STARTUP ON APRIL 1, THE SYSTEN HAS BEEN OPERATING VERY 
WELL WITH NO "AJOR PROBLE"S ENCOUNTERED. THE UTILITY IS NAINTAINING A 
SCHEOULE Of NIGHTLY CLEANING ON THE SCRUBBERS. THE CuRRENT SCHEME IS SUCM 
ThAT EACH MODULE IS CLEANED AFTER 7•8 DAYS. 

97.0 
94.0 
a a .o 
90.Q 
9: .I) 
89.0 
90.0 
92 .o 
28.Q 
91.') 
78.0 
14.J 

1 ::i::i .o 16.1 744 120 , 20 1 3. () 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

NOR1HERN STAHS POWER: SHERtiURNE 2 ((CINT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERJOD MODULE AVAllAOlLllY OPE~ABlllTY RELJARlLITY UTJLlZATJON % REMOVAL PER bOlLER fGD CAF. 

S02 PART. HOURS HOURS HOURS FACTOR 

------ ------------ ----------- ----------- ----------- ----- -----
** Pk01:iLEMSISOLU110NSJCOM"IENTS 

o/78 2'.'1 
2~2 
2 J3 
';)4 
2115 
'D6 
,08 
2"'ii 
21; 
211 
212 
SYSTi.M 

7178 2 '.11 
2 :z 
2~3 
2 l'J4 
2 () 5 
2 06 
2" 7 
2 ~ !! 
2:9 
21c 
211 
212 
SY STE,.. 

9 s •. J 

9 5. ::' 

THERE wEPl LINER FAILURES <CElLCCTE) lN MOST Of THE MODULES DURlNG ~JT. 

TtiE Lir-.!ER~ i.ERE REPAIRED e:· THE CEILCOTE COMPANY AT THEIR OWN EXPENSE. 

TtiE UNIT kENT DO~N ON MAY t FOR THE FIRST YEAR BOILER AND TURBINE I~SPEC

TlUN AND ~·~ DOWN THE ~EMAINDER Of MAY. 

11.: 
46.1 
41.0 
6 7.J 
02.1 
t? .:; 
7 R • '.l 
(l j .c 
6:?. ~ 
76.: 
1 s .:: 

, ~ ~ .r 
il 7 ..... 
a? • .:. 
6 2 • ., 
9 ~.:; 
<; J. :i 
tt..) 
8t.: 
t:''. (' 
04 .:i 
I! 1. :' 
7 :! • ~-
71.: 

, : : .a 

72 c 572 61..C 

744 697 687 75.0 

** P~Ot:LEMS/S OLUTION )/CCiM"IENlS 

817! 201 
2 ~2 
203 
204 
205 
2~6 
Z07 
208 

TtiE UTillTl IS E~ALUATING NEW RUBbER LINED PUMPS (8000 GPM) AS POSSIBLE 
SOLUTl~NS TO THE MIST ELIMINATOR AND REHEATER PLUGGING PROBLEMS. 

ThE UTILITY IS EVALUATING NEW STAINLESS STEEL MIST ELIMINATOR WASH LANCES 
tTO REPLACE ORIGJ~AL FIBERGLASS LANCES>. 

TtiE fGD SYSTEM HAS ~EEN EXPERIENCING PRIMARY CONTACTOR wALL AND MARBLE 
f<ED t.EARo 

THE UTILITY IS P~EPARJNG FOR THE STATE CO"PLIANCE DEADLINE ON NOVEMBER 1. 
CLRRENTLY T~STING HAS BEEN PROCEEDING ON DIFFERENT MODULES IN AN EffORT 
TO FINE TLNE THE SYSTEM. 

PLUGGING fPOBLEMS IN THE REHEATEA HAVE BEEN MORE fREQUENT THAN NOR~ALo 

THE UTILITY IS lN THE PROCESS Of REPLACING TME ORIGINAL ZURN DUPLEX 
STRAINE~S THEM WITH 316 SS STRAINERS. 

THE INLET SEAL STRIPS WEPE REPAIRED. 

PLUGGING fROBLEMS IN THE MIST ELIMINATOR HAVE BEEN MORE fREQUENT THAN 
NORM#. L • 

88 .::i 
, .: o .a 

48.0 
79.'.l 8, .~ 
12.0 
64.0 
87.0 
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EPA UTILITY f<.D SURVEY: fOUkTH QUAPTEI< 1979 

NORTHERN STAHS POWER: SH£RbURNf 2 ((ONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY CPERAOILITT RELJAHILJTY UTJLJZATJON % REMOVAL PfA BOILER fGD CAP. 

S02 PART. hOURS HOURS HOURS fACTorc 

917~ 

10/7~ 

11178 

2 '.' t; 
21C 
Z11 
'12 
SY SHM 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

~ 3. 0 

54.J 
7 6. '": 
~ ': •'J 
71 .2 , ·.: ~ .~ 93.4 74 4 695 ~95 73.0 

** PkOcl~MS/SOLUTIONS/COMMENTS 

2C1 
2: 2 
2 ~3 
2".'4 
F5 
2"'6 
i.~7 
~:I: 

r'9 
21c 
,<11 
212 
SYSTLI" 9 6. ~ 

NC fCD PELATED OUTAGES WERE REPORTEu BY THE UTILITY FOR THE AUGUST
SEPTE~~E~ ~tPORT PERIOD. 

72. -
8 ~ •. ~ 
7:. 'J 
t 1 • ::-
74."j 
64. ' 
d?. j 
7 2. ":' 
75.1 
7, .c 
;p " - .. 
() j. :' 

1 .:: J. ') 100. '} 72: 72') 72C 7S.'::' 

•• PkOblEMS/SOLUTIONSICOMMENTS 

2C1 
zn 
.: ')3 
z :)4 

z '') s 
206 
2~7 

2 :is 
Z09 
ZH 
211 
212 
SYSTEM 9 4. 0 

THE Ru~bfk LINED PU~P~ THAT THE UTILITY WAS I~VESTIGATING HAVE BEEN 
Ol<DEREO. FOUR Of THE PUM~S HAVE BEEN RECEIVED AND ONi IS INSTALLED. THE 
OTHERS ~Ill BE INSTALLED AS THEY ARE RECEIVED. 

DlffERENT MIST ELI~INATOR SPRAY PATTERNS ARE bEING TESTED. 

9:. ') 
7Q •""' 
s 9. ") 
7 3 .'J 
6?.C. 
04.J 
7~.~ 
76.J 
7 2. J 
69.J 
72 .J 
82.i 

1 ~:. J 9Z .~ 744 6118 68R 12.c 

** PROblEMS/~OLUTIONS/COMMENTS 

z 'J 1 
2 CZ 
203 
204 
2 'J s 
Z06 
207 
208 
209 
210 
211 
212 
SYS TE" 9 z.o 

DuRI~G OCTO~ER MODULE 203 EXPERIENCED STRAINER PLUGGAuE. 

DURI~G OCTOBER MODULE 203 EXPERIENCED REHEATER PROBLE~S WHICH TOGETHER 
WITH STRAINER PLUGGING CAUSED A 4 TO 5 DAY OUTAuE. 

84.J 
45.J 
82.J 
8 J .o 
7 5. '.) 
51!. 0 
77 .C: 
7 5 .o 
8 3 .'J 
83.J 
12.c 
47.0 

1 co .o o5.6 72C 472 4 7 2 4 7. (\ 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1~79 

NOl<THEAlll STJ.TtS POWE A: SH'.:HU~N E 2 (CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAl OD MODULE ~VAlLA~ILITY CPERAAILlTY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

•• PROuLEMS/!>OLUTIONS/CCMMEll<TS 

ThE LO~ NOVEMbER BOILER HOURS RESULTED FROM A TURBINE INSPECTION. 

lllO•M~L OVERHAUL MAINTENANCE WAS PERFORMED ON THE SPRAY PUMPS or MODLLES 
Zi.2 A';O 212• 

12/7f 2~1 !! 5.; 
Q 2. J 
i! , • 'J 
o4.0 
.~ t..; 
~ 4 .: 
~6.r 

a~. :i 
1 ~ .c 
9z.1 
61.J 
94.J 

1/79 

2179 

3179 

~ '.' 2 
'·:3 z ··4 
2 ~ ~ 
z :o 
2~1 

2 '.Jc 
"J<; 
2 1: ',, "1 2 
SYSHl'I 9 4. 0 , c:. j 98. ~ 744 733 77. 2 

• • Pl<OHE.ll>lS/S OLUTIONS/COMMENTS 

2'J1 
2 ~ z 
2 83 
204 
205 
2,6 
2')1 
20s 
2'.'9 
210 
211 
212 
SYSHM 9 4. 0 

2 '.::1 
z ~2 
z 24 
2,5 
2 '."6 
2~7 
2~8 
2 '.l 9 
21C 
211 
212 
SYSlt:M 9 3 .o 

2~1 
2 C2 
203 
204 
2 Cl 5 
2 06 
zn 
2 Cl! 
2"9 
21C 
211 
2 1 2 
SYSTEl'I 9 1. 0 

THE PRObltMS ENCOUNTERED WERE MAINLY WEATHER RELATED. 

ThERE WERl PRObLEMS WITH THE COAL FEEDER BELTS RESULTING IN MOVING COAL 
FROM COAL STOCKPILES TO THI BOILER. 

5 7. ':! 
8Q .o 
91. '.' 
d 5 .o 
92 .C' 
82.0 
75. '.) 
91.Q 
74.J 
88.0 

1 Q'.) .Q 

9 a .a 
1 ac .a 

86.1 
84.:I 
89.') 
5 9 .'J 
76.0 
7 z .c 
68.0 
ea.a 
75.J 
92.0 
65.0 

1 c:: .o 
85.J 
69.0 
78.0 
41.0 
11.0 
76.0 
90. '.) 
78.C 
sa.o 
d 5. 'J 
57.J 
il6 .(I 

1 ca .o 

92. 5 

99.9 

100.0 
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EPA UTILITY Fl>O SURllEl: FOU~TH QUART£~ 1979 

NORTHERN STATES POWER: SHERbURNE 2 ((CNT.) 

------------------------------------------PERFORMANCE DATA--------------------------------------·-·· 
PERlO~ MODULE AVAILABILITY OPEHA81LlTY RELlABlLlTY UTlLlZATlON % REMOVAL PER eOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- --~---

** PAOuLEMS/SOLUTIONS/COMMENTS 

THE ONLY REAL PRObLEMS ENCOUNTERED DURING THIS PERIOD wERE PROBLEMS •ITH 
WET COAL. 

THE RECYCLE PUMPS ARE BEING REPLACED WllH LARGER BCCC ~PM WORTHINGTOh 
PUMPS. DU~IhG THIS PERIOD THE PUMPS WERE INSTALLED ON MODULES 204 AND 
2 Oti. 

4/79 SYSTEM 9 9 .o 1 .: ~ .c nc 717 717 

6179 

7179 

8179 

9179 

9 5 .c 35.3 744 263 

** P~ObLEl'IS/~OlUTIONS/COMMENTS 

SYSH"' 9 :J.O 

THE LO• BOILER HOURS IN MAY WERE DUE TO COMMENCEMENT Of THE ANNUAL BOILER 
ANO TURBINl INSPECTION. 

4LL PIPING HAS BEEN CHANGED TO FIBERGLASS. 

THE UTILITY WILL NOW REPORT THE AVAILABILITY Of THE TOTAL SYSTEM ONLY. 

1 .: : • :i 63.1 7ZC. 454 4 54 

•• P~ObLEMS/SOlUTlONS/COMMENTS 

THE O~LY P~O&LE"' REPORTED BY THE UTILITY WAS THE LOSS Of A BOI LEA SU AGE 
PUMP AF TEA THE UNIT RESTARTED. 

SYSTEM 9 s.o 1 c ~ .:i 99.6 744 741 741 

SYSTEM 9 6 .o 1 c: .'.J 99.5 744 740 740 

SYSTE.M 9 5 .~ 1 c.:.:i 91.3 7ZO 657 657 

** PRObLEMS/SOLUTION~/COMMENTS 

NO "'AJOR OPERATIONAL PROBLE"'S MAVE BEEN ENCOUNTERED WlTM TMJS UNIT SlNtE 
IT CAME BACK ON LINE AFTER THE ANNUAL 80ILEA/TUABINE OVERHAUL. 

10/79 SYSTE"' 

11/79 SYSTEM 

9 4.0 

9 7.0 

744 

720 

732 

719 

tl/79 SYSTEM 97.0 744 662 

•• PROtllEMS/SOlUTIONSICO•"''ENTS 

HO MAJOR BOILER OR FGD OPERATIONAL PROBLEMS WERE ENCOUNTERED DURING 
THIS PERIOD. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OESIGlll AND PcRFORl'IAN(£ DATA FO~ OPERATIONAL OO"ESTIC FGD SYSTE"S 

----------------------------------------------------------------------------------------------------
COl'IPANY t;Al'IE 
PLANT NAME 
UNIT NU"'UE f< 
CITY 
STA TE 
REGULATORY CLA~SIFICATION 
PUTJCULATE i:.MISSION Lll'HTATICl\I - t.G/J 
so' EMISSION LIMITATION - NG/J 
NET PLANT &Er.ERATil'-IG CAPACITY • MW 
GROSS UNIT G£NtRATJlll(, CAPACITY - "'" 
NET UNIT GENtRATING CAPACITY W/FGD - Mw 
NET UNIT GlN(RATING CAPACITY loO/FGt; - l'IW 
EGUIVALE~T SCkUBBEO CAPACITY• l'lw 

** BOILf~ DATA 
SUPP LI ER 
TYPE 
SERVICE LOAD 
COM"'ERCIAL SE RV ICE DA Tl 
MAXIMUM bOllER FLUE GAS flOW - cu.l'l/S 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DIAMETER - Jll! 

•• FUEL DATA 
fUEL TYPL 
FUU GRAOE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTEt;T - UTU/LB 
AVtllAGC ASH COllHNT - ~ 
RANGE AS~ CONTE f>lT - t 
AVERAGE MOISTURE CONTENT - t 
!<ANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - % 
liANGE SULFUR CONTENT - l 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTEl'lT - l 

** ESP 
TYPE 
SUPPLJER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 

•* PARTICULATE SCRUBbEA 
TYPE 

** FbO SYSTEl'I 
SALEABLE PAODUC TITHAOWAllllAY PAOl>UCT 
bENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A•t. Fl AM 
CONSTRUCTION FI RM 
DEVELOPMENT LEVEL 
r.Ew/RE TAOfl T 
PAMTICULATE OESlbN REMOVAL EfflCIENCY • l 
S02 DESJc.N REl'IOVAL EFFICHNCY - 1 
COMMERCIAL DATE 
lNlTJ.\L START-UP 
CONTRACT AWARDED 

•• AtlSORIHR 
NUMH.R 
TYPE 
INITIAL STA'RT UP 
NUMBER OF STAGES 
~HELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATERIAL 

PACIFIC POWER & LIGHT 
JIM E'RlDGER 
4 
ROCK SPRINGS 
WYOMING 
I> 

43. 
86. 

2:'34.4 
5 5 : .o 
5:17.~ 
50<; .C' 
55".) .o 

.1co LB/JllMBTU) 
e2':'0 LB/Ml'IBTU) 

COMBUSTION ENGINEERING 
PU L VE R I lE I) COAL 
BASE .. , .. 
1283.57 ........ 

152. 
******* 

COAL 
SUBBITUMINOUS 

21632. 

9.CQ 
•• ** •• 

1 I. C..i 
** ... ** 

•••••• 
.01 

****** 

COLO SIDE 
CARElORUt.IDUI" 

99.~ 

NONE 

( 2720000 AC FM) 
(•••• F) 
< sea rn 
(••••• FT) 

9300 BTU/LB) 

****** 

THROWAWAY PRODUCT 
WET SCRUBBING 
SODlUl'I CARBONATE 
AIR CORRECTION DIVISION, UOP 
bECHTEL 
LACkENBY (UOP SUBCONTRACTOR) 
FULL SCALE 
NEW 

99.00 
91.QQ 

2180 
9179 

10176 

3 
TAO TOWER 

9179 , 
CARBON STE EL 
RUBBER 
SIEVE TRAYS 317L SS 

Z81 



EPA UTILITY fGD SURI/El: fOUkTH QUARH~ H7v 

PAC l flC PCWEll i. LlGH T: JIM l·Rll)G ER 4 <CONT•) 

•• ~lST ELIMINATOR 
VANE ANC:.LES 

• * PUl'IP S 
SERVICE 

fo0SORBlll REClRCULfoTION 

** THIO' ENEA 
OUTLET SOLIDS - ~ 

•• WATER LOOP 
TYPE 

•• DJ SPOSAL 
llA TUR E 
TYPE 
TRANSPORTATION 
ARtA - ACRES 

45 DfC:i. 

NU~BER 

CLOSED 

FINAL 
PONO 
PUMPED 

BC .C 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAl OD MODULE AllAlLA~lLlTY CPE~A~ILlTY RELIAPlLITY UTILIZATION % kEMOVAL PER BOILER FGD CAP. 

SOL PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
10179 SYSTEM 744 

11179 SYSTtM 

12179 SYSTEM 74 4 

•• Pi<OLilC.f'lSISOLUTIONS/CCMfllENTS 

THE UNIT STARTED OPE~ATIONS AS SCHEDULED IN SEPTEMBER 1979. PRESENTLY 
TH~Y ~RE l~ THE START UP PHASE WITH COMMERCIAL OPERATION SCHEDULED FC~ 
f El<PU/./iY. 
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EPA UTILITY FGO SU~VEY: FOURTH QUARTER 1979 

St CT I ON 3 
DESIGN A~O P[~fORMAhlE DATA FO~ OPERATIONAL DOMESTIC FGo SYSTE"S 

----------------------------------------------------------·-----------------------------------------
COMPANY l\HE 
PLA~T r.AP'.E 
UNlTNUl"bH 
CITY 
STAH 
REGULATORY CLA~SlFICATlO\ 

PARllCULAH ""'ISSIO'< LlMITATJCr; - "'G/J 
so' U''llSSICI'< Ll"'IITATION - r,G/J 
Nf T PLAI\ T (,£1,(RATlNG CAPAC lTY - Mw 
GROSS UNIT G•NtRATINu CAPHITV - M~ 
NET Ul>llT Gtl'H.~ATlNG tAP•CITY 1./FGO - l'IW 

NET U"lT GiNiRATING CAPACITY ~O/FGL - l'I~ 
EOUIWAL,~T SCRUBbED CAPACITY - ~w 

** !'OILER DATA 
~UPr>LI ER 
TYP~ 
SERVIC£ LOAD 
COMf"ERClAL SERVICE DATE 
"1A1.ll'Uf". bOlLER FLU~ GAS fLO.o 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DIAMETER - I" 

FuEI. DllTA 
fUEL TYP~ 
FUEL GkAilt 
A\llRAGf hEAT CL~lEr.T - J/G 
RAl>lGE HEAT CONTE1'.T - bTU/LE! 
A\IERAGt ASH cot.TENT - ~ 

RANGE ASh CONTENT - 1 
AVERAGE MOISTUhE CO~TEhT - i 
kANGE MlSTURE CONTENT • ~ 
AVERAGt SULFUR CONTENT • ~ 

RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE tONTEhT ~ 
RANGE lHLOl'dDE CONTENT • ,_ 

** PARTICULATE SCRUBbER 
NUMB ER 
TYPE 
SUPPL I ER 
NUMBER Of STAGES 
SHELL MAHRIAL 
L1Nl NG MATERIAL 
INTERNAL MATiRIAL 
TYPF OF NOZZLES 
bOllER l~ADISCAUlBER - \ 
FLUE GAS CAPACITY - CU.1'1/S 
FLUE GAS TEMPERATURE - C 

- CU.MIS 

LlQUJD AtClRCULATION RATE - LlTER/S 
LIG RATIO - LITER/CU.I'! 
PRESSURE DROP - kPA 
SUPERFICIAL GAS ~ELOCITY - M/S 
PARTJCLLAH INLET LOAD - 6/CU.~, 

PAATlCuLATi OUTLET LOAD - G/CU.~ 

PARTlCULATi DESIGN REMOVAL EfFlClfNCY - % 
502 lNLET CONCENTRATION - PPM 
SOZ CUTL~T CONCENTHATlON - PPM 
SOZ OESiuN REMOVAL EFf lCIENCY - l 

** fC.O SYSTEM 
SALEABLE PROOUCTITHROWA"'AY PROt.UCT 
GENERAL PkOCESS TYPE 
PROCES~ TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E flRl'I 
DEVELOPMtNT LEVEL 
NEwlAETROFlT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 DESI\JN REl'IOVAL HflClENCY • l 
COMl'IERCIAL DATl 

PENNSYLVAl>l!A PO•ER 
BRUC' MAN5f lELD 
1 
SHIPPINGPORT 
PENN !YLVANJA 
0 

, 5 • 
"5f .• 

2751.0 
917 .:: 
13-2 s. c 
fs.~.c 

917 .o 

FOST~R WHEELER 
PuLv <AIZEO COAL 
BASE 
u/76 
158'.".eo 

14 c. 6 
29C. 

s.e 

COAL 
BlTU,. INOUS 

26749. 

i2.9u 
1T.5 ·13.5 

7.00 
s.s-P.5 

! • 0 Ci 
1.?5-3,75 ......... 
•• *** * 

b 
VENTUR I 
CHEl'IICO 

I 

.035 lPJ""BTU> 

.6".'C 1.B/l'IMBTU> 

'33 S '.l::JOO A CF"> 
< 20 5 n 
< 950 FT> 
( 19.0 fl) 

( 1150C. BlU/LB) 
11GJ0·11050 

CARBON STEEL 
POLYESTER fl.AKEGLASS 
PLUMfi BOB AND 2 SETS Of SPRAYS, 317 SS AND 316 S 
TANGENTIAL FEED [1 SET AT THROA1 1 1 AT BOTTO~] 

, 1. 0 
263.5 
14'J .6 

1386.0 
s. 3 

•••••• * 
61.0 
, 1. 7 

.o 
99.B 

3090.000 
QJl'.'.000 

7C.C 

( 558333 ACfl'I) 
( 285 f) 
(22000 GPIO 
C4C.O bAL/1000ACF> 
(***** IN•H20) 
« 'oo.o FTIS> 
< 7.75 GR/SCF> 
< .016 GA/Stfl 

THROWAWAY PRODUCT 
WET SCRUBBING 
ll"'E 
MG C2-6X) 
CHE"ICO 
GilBERl/COMMONWEALTH ASSOCIATES 
FULL SCALE 
NEW 

9'7 .so 
92.10 

6176 
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cPA UTILITY flJD suq11n: FvUl<TH QUARTER 1979 

PfNNSYLV~"'lA PO•ER: BFiUCE l'!AlllSflELD 1 (CONT.> 

l N l T l A L HA R T -u P 
ABSORBER SPARE CAPACITY INDEX - % 
ABSORthll SPARE COMPONE"'T INDEX 

** AbSODbEf. 

•• 

** 

** 

•• 

•• 

NUl'IP Ell 
TYPE 
INI T lAL START uP 
SUPPLJ ER 
lllUMBER Of STAGC.S 
DIMENSlOhS - FT 
SHELL MATEMIAL 
SHELL LI~ER MATERIAL 
INTERNAL MATERIAL 
NOZ lLE TYPE 
bOlLEq LVAD/AeSORBER - % 
C.AS FLOW - cu.M /S 
GAS TE~Pt.RATURE - C 
LIQUID RlCIRCULATION RATE - LITEli/5 
LIG RATIO - L/CU.M 
PRESSURE DROP - ~PA 
SUPERf lCAL GAS VELOCITY - M/5EC 
PARTlCllLATE OUTLET LOAD- G/CU.I' 
502 lNLE T COl\ICE NTRATl ON - PPM 
502 CUTL~T COl\ITRATlON - PPl'I 
502 DESiuN REMOVAL EFFltlENCY - % 

FANS 
NUMPER 
TYPE 
CONS TRUC TlON MA TERlALS 
SERVICE. - WET/DRY 
CAPACITY - cu.MIS 

MlS T EL I"' I NA TOR 
NUMBEQ 
TYPE 
CONSlRUCTION l'IATElllAL 
CONflGURATlON 
NUMEER Of STAGE S 
NUMl'ER Of PASSES 
VANE SPACING - Cl'I 
VANE ANGLES 
WAS~ SYSTEM 
5UPERF 1C JAL GAS VELOCITY - MIS 

PRE SSUliE DROP • kPA 

1'11$T El 1'11 NA TOA 
NUMBER 
TYPE 
CONSTRUCTION MATERIAL 
CONf IGUAl<T ION 
NUMeER Of 5 TAGE S 
NUMBER Of PASSES 
VANE SPACING • (14 

llANE ANGLES 
WASH SYSTEM 
SUPERFICIAL GAS VELOt I TY - MIS 
PRESSURE DROP - KPA 

PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 
CON TAOL RANGE 
CONTROL MANNE A 
MODE 
SENSOR LOCATION 

PUMPS 
SERVICE -------
VENTUAJ RECIRCULATION 
SLURRY HED 
LIME SLURRY REClACULATlON 
ABSORBER AECIACULAllON 
THJCkENEA UNDERFLO-
THICKENER TRANS HA 

12/75 
.o 
.Ci 

6 
VENTURI 
12175 
CHEMICO , . 
34 DIA X 51.5 HIGH 
CARBON SHEL 
POLYFSTEA fLAKEGLASS 
CARBON STEEL, FLAKEGLSASS 
TANGENTIAL FEED 

17.o 
201 • .31 

SZ.8 
1 22;:. 

12 

t; .o 
z.o 

.3C'. 5 
.c 

9.3:J 
24C 

9C: .1 

BOILER ID 

< 426600 ACFPI> 
( 127 f) 
<19400 GPM) 
< 45.~ GAL/100CACJ> 
( 8.'.) IN•H20) 
<100.0 FT/S) 
C .016 GR/Sep 

INCOLOY 825 ON HOUSINGS; lNCONEL 625 SCROLLS AND 
WET 

?6.3 • .32 < 558JOO ACFM) 

6 
CHEVRON 
FAP 
HORIZONTAL 

1 
4 
7.6 

9~ DEG. 
OVEASPRAY <ONCE PEA SHIFT>, UNDERSPAAY <tONTlllUO 

~.O < 10.0 fT/S) 
.1 ( .6 IN·H20) 

6 
CHEVllON 
FRP 
HORIZONTAL 

1 
4 
7.6 

90 DEG. 
OVER SPRAY 

3 .() 
.1 

( 3.00 IN> 

<ONCE PER SHIFT>• UNDER SPRAY CCONTINUO 
( 10.0 FT/S) 
( 06 lN-HZO> 

PH SLURRY SOLIDS• LJGUID LEVEL• LIGUID FLOW 
PH 6 .8-7.2 
AUTOl'IATIC 
FEEDBACK 
PH•REClRCULATIN6 LINES AND THICKENER 

NUflBEA 
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EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

PENNSYLVANIA ~OwER: B•UCE MANSFIELD 1 (CONT.> 

• • TANKS 
SEkVICE NUMBER 

THlC~ENE~ UNDE~FLOw **** 
MIXIl'.G HNk [CALCILOX 1> THCKNR UNDRF 2 
SLUDGE T~ANSF ER ••** 
~IXIl'.G TANK [SPENT SLUiRY & FLYASH] *•** 
RECYCLC lSCllUP& E~) 6 
RECYCLE <AbSOPIHR) 6 

** ThICKE'Hll 
litUl'lll ER 
TYPE 
CONSTRUCTiuN MATERIAL 
OIAl"E.HR - l'I 
OUTLET SCLIDS - X 

•* WATER LOOI" 
TYPE 

** REAGE~T P~EPARATION EYUIPM£NT 
NUl'IE'Ell Of SLAKE RS 
)LAKER CAPACITY - M T/H 

** TAEATHNT 
TYPE 
CONTHACT(,R 

RAKE DRIVE 
CARBON STEEL 

61.0 
3"' .c 

OPEN 

CALCILOll 
DRAVO 

l2CC FT> 

( 22.t' TPH) 

PROOIJC T CHARACT ERIS Tl CS CONSIST~NCY OF ~RANULAR SOIL 

** DISPOSAL 
NATURE 
TYPE 
LO C •TI ON 
TRANSPORTATION 
AREA - ACRES 
CAPA Cl TY - cu.M 

f I lllAL 
LANDFILL 
Off-SITE 
PUMPED 

14;:) c.o 
59Q2700j ( 49~oa.~ ACRE-FT> 

------------------------------------------PE~fORMANCf DATA------------------------------------------
PERI OD MODULE AWAILABILITY OPERABILITY RELIAlilLITY UTILIZATION X REMOVAL PEA BOILER FGD CAP• 

12/75 A 
lj 

c 
D 
E 
f 
SYSHM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- -·--------- ----- -----

744 

** P~O~LEMSISOLUTIONS/COMMENT5 

0176 SYSTEM 

lhITIAL OPERATION (SHAkEDO~N AND DEBUGGING) FOR PART Qf THE SYSTEM COM
~ENCED IN DECEMBER 1975• 

•• PRObLEMSISOLU1IONS/COMMENTS 

1176 SYSTEM 

SINCE THE UhlT COMMENCED COMMERCIAL OPERATIO IN APRIL 1976, A NuMliEo OF 
PROBLE~ A~EAS HAVE BEEN ENCOUNTERED. MAJOR AREAS Of CONCERN ARE SPECIFIED 
l:IELOW: 

1. f.XCESSI~E MAINTENANCE PROBLEMS WITH THE WET I.O. fAN HOUSINGS. 
2. EXCES5IVE WATER ENTRAINMENT AND CARRY OVER OUT OF THE STACK CAUSING A 

STACK RAIN PROBLEM. 
3. ~EHEAT bURNER PROBLEMS. 
4. STACK FLUE LlNER FAILURES. 

744 
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£PA UTILITY fC,D SURVEY: FOUl<TH QUArlTEll 1979 

PENNSYLVAhIA PO~ER: B~UCE MAN~flELD 1 (CONT.> 

------------------------------------------PEPFORMANCF DATA··----------------------------------------
PERIOD MODULE AVAILAPILITY uPEPAHILITY ~ELIABILITY UTILIZATION % "EMOVAL PER bOILER FGD CAP. 

S02 PART. HOUR~ HCURS HOURS FACTOR 

------
** PRObLEMSJSOLUTIONSJCCMMENTS 

T~E UNIT ~HUT DO~N FOR ONE WElK DUE TO PLUGGED MIST ELIMINATORS. 

A~ I.D. FAN HOUSING VlbRAT!ON CAUSED PART OF THE ONE •EEK OUTAGE, ALONG 
wlTH THE ~IST ELIMINATORS, 

Z/76 SYSTi:M e9o 

•• PAObLEMSJSOLUTJONS/COMMENTS 

FIRST ATTlMPTS AT STARTING UP THE REHEAT BURNERS WERE MADE THIS ~ONTH. ~O 
~~NY PRO~LEMS WE~l ENCOUNTERED THAT THE VENDOR IS GC!NG TO REDESIGN NE• 
~d1EPT bUHHRS. 

3/76 SYSHl'I 744 

4176 SYSTEM 1c; ~.c 1 c:. 'J 1(0.Q 7J.3 72 G 5C6 506 

'H76 

6176 

7176 

•• P~OuLEMS/SOLUTION~/COMMENTS 

A 
b 

' D 
E 
f 
SVSTEM !! c .c 

T<.TAL OPEJ.AT!NG HOUPS ACCUMULATED TO DATE ARE AS FOLLOWS: ".', 210, 9~4, 

Z147, 2cJt, AND t427 FOR MODULES A THPOUGH F RESPECTIVELY. THE SCRUPbING 
SYSTEM IS CUR~E~TLY HANDLING FLUE GAS AT A TOTAL EOUl~ALENT CAPACITY Of 
APPROXIMAT£LY 640 M• (GROSS). 

3 5 .1 , ~ ~. ~ 
9 9. s 
32. 7 

' ' ' "I -;.; . 
o 2 .9 

1::.J 10.:.0 

28., 
b 1 • ~ 
79.6 
66.' 
o3.6 
66.3 
o:. ".: 74., 5¥5 

** PRObLEMSJSOLUTIONSJCOM"'E~TS 

A 
b 
c 
D 
E 
f 
SYSH.111 10 ~. 0 

TH~ LAST ~CRUbBER TRAIN WAS PLACED JN SERVICE DURJNG THE MONTH. DU~ING Off 
PEA~ ~CUR~ CN THE WEEKENDS WHEN THE UNIT IS OPERATING AT REDUCED LOADS, 
~AJNTENANCE JS PERFORMED ON THE SHUT DOWN fGD ~OOULES SO THAT THEY •Ill BE 
I~ OFERATINC, CONDITION FOR FULL LOAD OPEkATION DURING THE HIGH OEMAhD 
HOURS• 

99.2 
94. 4 
97.4 
93.6 
97.9 
79.b 

1 J::.: 1 u:::.o 1 OJ .c 7ZG 720 7 i20 

** PROULEl'IS/SOLUllONS/COMl'IENlS 

A 
tj 

c 
D 
E 
F 
SYSTEM 9 :. 0 

THE UNIT ~AS DECLARED COl'll'IERClALLY AVAILABLE FOR FULL LOAD OPERATlCh AT 
~C:S 1':11 (NlT) ON JUNE 1, 19 i6. OHA THE PERIOD A REVISED SCRUBBEP BAFFLE 
SYSTEM WAS INSTALLED IN AN EFFORT TO CORA6C1 THE SCRU6BER PECYCLE PUMP CA
VITATION fPOBLEMS. 

1 ~ .e 7Z .2 
0 7. 7 99. 2 
'1J.J 81.' 
94.~ S5.3 
98 .4 o!! • ~ 
9R.2 88. 3 

, ;; : • J 10'.l.J 90.~ 744 673 673 
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oPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

PENNSYLVANIA POwER: BRUCE MANSFIELD 1 (CONT.> 

------------------------------------------PE~FOR~ANCE DATA------------------------------------------
PERIOD MODULE AWAILABILlTY OPEPA~ILlTY RELlA~lLITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

so;. PART. HOUR s HOURS HOUR s FA CTOA 

* • Pi<Ol Lt.MS/SOLUTION ~/COMMENTS 

THE SYSTE~ SUPPLIE~ IS STILL TRYING TO SOLVE THE REHEAT BURNER PROBL£MS. 

TlSTS CON~UCTED THIS MONTH SHOWED THAT THE FGD ~YSTEM MIST ELIMINATCAS ARE 
NOT PERFO~~ING TO DESIGN AND THAT THERE IS EXCESSIVE wATER ENTRAINED IN 
THE CLEANlD FLUE GASSES CAUSING A STACK RAIN PROBLEM. CHEMICO IS WONKihG 
ON THE Df~ILN Of ADDITIONAL MIST ELIMINATORS THAT WILL REMOVE THIS EXCESS 
WAT E~ • 

817t:. A 9 5 .3 
':j 7. 9 
9 2 .t 
75.'> 
7: .9 
~ i.. 3 

9·:'. 3 
83.~ 
01.11 
71. 9 
01.2 
89.!' 
c;.5. ':' 

9/76 

1017~ 

11 /76 

1:1 
{. 

D 
E 
f 
SYS HM 744 705 7(;5 

•• Pf<QblC.MS/S OLUTIOlliSICCi'l)olENlS 

A 
l:i 

c 
Ii 
t 

SYSTEM 1uJ.0 

A 
1:1 
c 
II 
E 
F 
SYSTEM 

A 
b 
c 
D 
E 
f 
S VST c:lll 

S~CONDAkV ~ERTIC~L MIST ELIMINATORS WERE INSTALLED IN THE ABSORBER DIS· 
CHAH.E DUlT IN AN ATTEMPT TO REDUCE THE EXCESSIVE ENTkAINED WATER. THEY 
DID fl!OT WO~~ bECAUSE THE HUE GAS BLE" THEM APART IN A FE11 MINUTES CF OP
EkATJO~. 

<; 3 .3 
85.7 
"6 ... 
96.5 
~ ~ .6 
b4 .4 

i:·:.:· 
9 6., 
7 4 .~ 
es·" 
:n.E 
'J 3. 5 
9 3. ~ , ~:.: 
'ii 7. s , .: : . '.) 

, ~:. 'J 
4: .8 
5 7 .4 
0 ~ .~ 

, c.:.: 

1~~.0 

1u~.o 

98. ~ 
85. 7 
96. :! 
96.5 
82. i; 
64. 4 

1 .J'.). '.' 

95. 4 
73. ~ 
b4 .E 
03.2 
92. c;; 
92 .9 
99.Co 

31.5 
38.6 
39.2 
15. 7 
22.1 
34.< 
3!!." 

744 

no 720 

739 739 

277 2 77 

•• PllOL>LtMS/S OLUTION~/CCMMENTS 

A TH~EE WlE~ OUTAGE OCCURRED DUE TO A FURNACE IMPLOSION. 

DORl~G THl OUTAGE SCALE THROUGHOUT THE fGO SYSTEM WAS RE"OVED. 

01.iRHlG THE THREE 1oEEK OUTAGE THt UNIT 1 CHIMNEY FLUES WERE INSPECTED. THE 
A-SlDt fLLE POLYESTER LINING MATERIAL WAS FLAKING Off AND ACID ATTACk wAS 
STARTING 10 CORRODE THE CARBON STEEL FLUE. THE LINING SUPPLIER IS lNVESTI
ldlTil.G T11l PFIOBLEl'I. 

Du~ING THl CUTAGE THE PLUGGED MIST ELI"INATORS ~ERE CLEANED. 

12176 A 8 ~ .9 78.5 
il 
c 
D 
[ 

1 ~:. ·:: 
4'4.'.' 
e:. ~ 
86., 

97.5 
91.9 
58. 2 
83.6 
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EPA UTILITY FGD SUR\IEY: FuUl'<TH QUARTER 1979 

PENNSYLVANIA PO•ER: BRUCE M~NSFlELD 1 (CONT.) 

------------------------------------------PEHFORMANC~ DATA------------------------------------------
PEAlOI> MCDULE AllAlLABILlTY OPE FABILlTY RELIAblllTY UTlLlZATlON l REf'IOllAL PER BOILER fGD CAP. 

SO( PART. HOURS HOURS HOURS FACTOR 

1177 

Z/77 

3177 

------------ ----------- ----------- ----------- ----- ----- ------!!6.7 84. 1 

SYS HM 10 J.O 1;:;: .1 1~J.J 97. ... 744 722 722 

A 9 5. J 98.J 89.t: 
b 9 2. J 91. =' 82. 'J 
c 77.i; 74. ~ oe. :: 
D 9 5 .o 98.: 89. ': 
t SI 2 • 0 9 3 .:i a ... 0 
F 9 1. 'J 91. '.l b!. C· 
SYS HM 9 :;.3 1 c ~ .~ 9J.7 744 675 6 75 

** PkO~LEMS/SOLUTION~/COMMENTS 

A n.ri 
ti I> 9. D 
c 77. r: 
D 8 6. ~ 
E 9 2 .) 
f ti 1. 0 
SYShM ll:. 3 

SEllERE wI~TtR WEATHER MADE OPERATION OF THE OUTDOOR FGD SYSTEM \IERY DIFFJ
FlCULT ANL AFFECTED THE RELIAblLITY OF THE UNIT. 

DU~lhu THl FJRST PART OF THE MONTH THE THICKENER RAKE MECHANISM JA,MED ANO 
C~ULD NOT 6E REPAIRED. THE THICKENER WAS OPlRATED FvR APPROXIMATELY THREE 
•EEKS wIH THE RAKE STOPPED UIHIL THE UNIT 2 THICKEhEli COULD BE PUT JhTO 
E,ERGENCY SERlllCE. 

b 1.:: 65.: 
1: .~ 56 ·" 
d 1.::' 65. ~-
Qe,.) 77.': 

1.: ~." 81.J 
84 .:- 67. ': 

1 c J.) o'.l ·" ()7 2 54 :i 540 

*• PkOuLtMS/SOLUTIONS/COMMENlS 

A 9 9. Q 

" 10 :::.o 
' 5 8. 0 
D 9 5 .G 
i. 9 7.0 
f 8 :. J 
SYSTE.M 8 8.' 

A SECOND ~ET OF llERTlCAL SECONDA~Y MIST lLJMJNATORS wAS INSTALLED I~ THE 
ALSORBER Ll~CHAAGl DUCT BUT THE FLUE GAS BLEW THEM OUT BEFORE THEIR fffI
CIE~CY FOF ~EMOllihG ENTRAINED WATER JN THE FLUE GAS COULD BE TESTED. 

9 ~. ~ 34.? , : : . ~ 35.~ 
5 Q.-. ZJ.4 
95.~ 33.9 9.,. ., 34.5 
7 7. ~ 21.2 

1::. ~ 35.5 744 't4 2 o4 

** P"OuLEMS/SOLUTIONS/C~MMENlS 

AT ~C;: MAFCH 12, THE UNIT WAS SHUT DOWN FOR A 1G•WEEK TURBINE O\IERHAUL 
OUTAGE. 

O~RlNG THl MARCH OUTAGE REPAIRS WEAl STARTED ON THE A-SIDE CHIMNEY FLUE 
WHICH WILL NOT HE COMPLETE l UNTIL THE END Of AUGUST. AN INSPECTION Of THE 
P·SlOc CHIMNEY FLUE SHO~ED THE SAME TYPE Of REPAIRS WOULD BE NEEDED, BUT 
WORK will NOT START ON THE ~-~IDE UNTIL THE A-SIDE FLUE HAS BEEN REPAIRED. 
BECAUSE Of THESE REPAIRS THE UNIT WILL BE OPERATING AT APPROXIMATELY HALF 
LOAD FOR ~OUGHLY ONE YEARo 

BECAUSE Of THE EXCESSIVE MAINTENANCE REQUIRED ON THE RUBBER LINED CARBON 
STEEL l.D. FAN HOUSINGS FROM PIECES OF SCRUBBER SCALE DAMAGING THE lJhlNG 
AN~ COQHO~ION Of THE CARBON STEEL, INCONEL PLATE WILL BE INSTALLED CN lhE 
SCROLL AR(A Of EACH Of THE SIX FANS DURING THE OUTAGE. 

A NEWLY DlSlGNED SECONDARY VERTICAL MIST ELIMINATOR WILL tiE INSTALLED IN 
THE ABSORbE• DISCHARGE DUCT Of ONi. OF THE SCRUPBEA MODULES DURING THE OuT
AL E • 

DURING THl OUTAGE ALL SCRUBBING lli.SSELS, DUCTS, PIPING ANO MIST Ell,lNAlOR 
WILL BE CLEANED AND ALL THE SCALE REMOVED. 

DURING OPlRATION OF THE FGC SYSTEM THE PH CONTROL COULD NOT BE AUTOMATED 
blCAUSE Of POOR DESIGN AND OPERATIONAL PROBLEMS WITH THE PROVIDED CCNTAOl 
SYSHMo FH CONTROL WAS MANUALLY SAMPLED ANO CONTROLLED OVER APPROXIMATELY 
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EPA UTILITY FGO SUKVEY; FOURTH QUARTER 1979 

PENN SYLVA1'1A PO•ER: BRUC~ MA .. SF l ELD 1 (CONT•) 

---------··········---·----·---·-----·--·-PERFOR~ANCE OATA··----------------------------------------
PERIOD MODULE AVAILA~ILlTY OPERAOILlTY RELlAUILlTY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

4177 

5/77 

6/77 

7177 

SYS HM 

,.. 
u 
t 
D 
t: 
f 
SYSTEM 

SO< PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

. ') 

.J 

.J 
1(, o. 0 
10 :..o 

lo 7. 0 
lo 1. z 

~hf YEAR ~f OPERATION. THE PH CONTROL AND MONITORIN& SYSTEM ARE BEl~G RE
VISED 1•Y 1-Pi.RATING PERSONNFL DUFttr.G THE CUTAGE IN At. EFFORT TO IMPRCVE THE 
THE PH CONT~OL SYSTEM. 

TH( Ll~E ~D~lTION PIPING IS OEING REVISED IN EACH OF THE SCRUBBER VESSELS 
uuE TO THL ~EVERE SCALING OCCURRING WITH THE CURRENT LIME ADDITION SYSTEM. 

THE SYSTE~ SUPPLIER IS REDESlbNINb THE EXISTI~G MIST ELIMINATOR SPRAY PIP
ING IN A~ EFFORT 10 CORRECT THE EXCESSIVE SCALING AND PLUGGING Of T~E MIST 
EllMI NATOkS • 

CHANGES I~ FLUSH wATER AND SEAL WATER PIPIN& ARE BEING MADE IN AN EFFORT 
TC CL 0 SE THE w A TE~ L 00 P • 

~<WLY ~vOlflEO REHEAT BURNERS WILL BE INSTALLED DURING THE OUTAGE A\D 
TtSTLO ON T~E B•SIOE REHEATER WHEN THE UNIT STARTS UP IN MAY. 

ThE U~Il 1 lHJCkENER WAS CLEANED OUT AND THE JAMMED RAkE DRIVE MECHANISM 
~~~ ~cPAl~rc DUklNG THE OUTAGE. 

. -
!i4.0 
d5.~ 
41. 'J 

1 : -: • : 

.r 

•· 
41.: 
lo8. ::' 
2 3. '.l 
55. 9 

72 u J c 

744 121 121 

•• PRObLt:MS/SOLUTIOl'iSICOMMENlS 

A • o 
b • c 
c .o 
D 9 4. 0 
E 9 5. D 
f 9 :;. 0 
SYSTEM 

THE UNIT ~-S STARTED UP ON MAY 21 USl~G 0 1 E1 A~D f MODULES DUE TO kEPAIRS 
BEING MADl TO THE A•SIDE CHIMNEY FLUE. 

ThEQE wERE PROBLEMS SLAKIN' LIME AND GETTING MAGNESIUM LEVELS BUILT UP IN 
ThE SCRUBLE" RECYCLE LOOPS AFTER STARTUP • 

... • 'J 
' .c ... , 

.Cl .: 
1 ~: .o 94.0 
10 :.:i 95 .1 

97.'.) 90.0 
1~:.o 92.9 7Z 0 669 669 

** PRObLEMS/SOLUTIONS/COMMENlS 

A • o 
8 .o 
c .o 
D 99.0 
E 99.0 
f. 100.0 
SUTEM 49.7 

ON AUGUST 16 THE 1A CHIMNEY FLUE LINER REPAIRS WERE COMPLETED AND THE A1 0 
At.D C TRAINS WERE STARTED UP. 

SEVERAL REPAIRS WERE MADE TO THE ID FAN HDUSIN6 THIS MONTH. 

THE AVERAbE 502 REMOVAL EFFICIENCY FOR THE MONTH WAS o6.7l BASED ON THREE 
6UB SAMPLES• 

YORK RESEARCH BEGAN SETTING UP EQUIPMENT TO CONTINUOUSLY MONITOR THE 502 
REMOVAL EFFICIENCIES AS PART OF AN EPA RESEARCH PROJECT TO DETERMINE fEA· 
SIBLE NSP~ f OR FGD. 

EITENSIVE MODIFICATIONS ARE BEIN6 MADE IN THE PH CONTROL SYSTEMS IN AN EF
FORT TO D~VISE A WORKABLE PH CONTROL SYSTEM • 

.!' .o 

.:i • (I . '.) .o 
1 00 .o 66.0 
1 ca .o 06.: 
1 J:. ~ b3. :· 
ioc.o 63.6 744 473 4B 
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EPA UTILITY f(,0 SURVEY: FOURTH QUA~TE~ 1979 

PENNSYL\IA~IA PO~EA: BRUCE ~AhSf IELD 1 <CONT.) 

------------------------------------------PEPFORMANCE DATA------------------------------------------
PERIOD MCDULE A\IAILA~ILITY OPERABILITY RELIAbILITY UTILIZATION % REMOVAL PEA BOILER FGO CAP. 

iJ/7 7 

9177 

10177 

11177 

S02 PART. HOuRS HOURS HOURS FACTOR ------
** PROt>LEMS/SOLUTlONS/COMMENTS 

A 5 8. ·J 
t1 5 "· 0 c 31 • .::; 
D 9 6. 0 
i:: 9 5.: 
f 8 8. J 
S YSHM 7:. 3 

UhIT 1 WA~ DOwN FROM JULY 1 THqouGH JULY 12 TO MAKE SOME MOOlflCATICNS TO 
THE GE~ERATOR COOLING SYSTEM. ON JULY 19 AND 20 PENNSYLVANIA'S DEP~Rl~lNT 
Of ENYIROh~tNTAL RESOURCES TESTED THE 502 AND PARTICULATE EMISSIONS FROM 
THE UNIT 1 fGD SYSTEM. SO? EMISSIONS WERE 0.44 LB/MM BTU ANO 1 0 20 LP/~M 
BTU fOQ T~E TWO TESTS RESPECTIVELY• fGD S02 REMOVAL EFFICIENCY VARIED 
fliuM 7~% TO 891 FOR THE MONTH. 

57.0 52.~ 
56.: 50.0 
31.'..' 28. ::i 

1 c: .'.J 93. c 
99.~ 93. 0 
95.'.:' 85. ~ 

1 : ~. :i 93. ".: 744 692 692 

** PkOdUMS/SOLUTIONS/COMMtNTS 

UNIT 1 WAS DOwN FROM AUGUST 13 TO 15 bECAUSt Of BOILER TUBE LEAKS. 

A n.o 9 7. '.:' 75. '} 
l:l n.o 9 5 .c 73. G 
c 8 1. :c '1 ~. :' 76. r 
0 5 3. c 6: .c. 46.C 
£ 5 '.:'. 0 Se.'..' 44. '.' 
f 43.J 44.'.J 34.C 
SYSTEM b 6. 0 , w:. J 77. 5 81.0J 72 c 558 558 

** Pi<OcLEMS/S OLUT IONS/CC MM EN TS 

A 9 3. 0 
u 9 8. D 
c 8 7 • .::; 
0 • ::i 
E • ·J 
f • j 

SYSHI'! 

f~OM SEPTEMBER 17 TO 22 THE UNIT WAS DOWN TO INSTALL RIGGING IN THE 1B 
CHIMNEY FLUE TO BEGIN FLUE LINER REPAIRS. 

0 1 E A~D f TRAINS ~E~E Off THE ~EMAlNDER OF THE MONTH. THE AVERAGE SO( 
R~MO\IAL EFFICIENCIES FOR THE MONTH WERE 93.2% BASED ON FOUR GRAB SA~PLE 
TES TS• 

A &OILER TUbE LEAK CAUSED THE UNIT TO BE DOWN SEPTEMBER 10 TO 12. 

9 !lo J 
1 ~: .c 
9:. J 

• J .. 
1 : i:. J 

93. 'J 
98.: 
87. :· . 

" ·~ 

77.50 744 720 720 

** PkObLtl''IS/S OLUTIONS/CCMl'IENTS 

A 9 5.:; 
u 9 9. 'J 
c 9 1.0 
D 
f. 
f 
SYSTEM 

THE C·MODlLE MIST ELIMINATOR SPR4Y NOZZLES AND MIST ELIMINATOR ITSELF WERE 
CLEAf>.EO. 

At:S STACk REPAIRS ON UNlT t NECESSITATED TAKING UNIT 1 DOWN FOR 2 DAYS. 
(A PROTEClI~E CAP HAD TO BE PUT OVER THE 2B FLUE BY HELICOPTER. PREVAILING 
WINDS NEClSSlTATED TAKING lNIT 1 Off IN ORDER TO DO THIS.) 

95.: 95.C 
99 •. J 99. ~ 
91.J 91.,, 

1 ~: -~ 1 uO. :J 65.JO 72 .. 720 72~ 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

PEl\lloSYLllA"'lA f-O•ER: BRUtE MANSf HLD 1 CCCNT.) 

------------------------------------------P£Qf0RMANCE OATA------------------------------------------
PERlCU MODULE AVAILABILITY OPE~ABILlTY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

1217 7 

502 PART. HOURS HOURS HOURS FACTOR 

Pf.O~L~MS/S OLUTIOl'i S/CC MMcNTS 

A 1~· :.o 
b 9 3. iJ 
c 9 9. '.) 
0 
E 

SYS HM 

RLMOllAL OF THE OLD COATING ANO PRlMINC, OF THE FLUE LINING IN FLUE 1t IS 
F~CCEEDilloL SLOWE~ THAN ANTICIPATED. IT IS EXPECTED THAT TOTAL WORK ON THE 
fLUE ~ILL l'itT ~E COMPLETED UNTIL fEbRUARY OR MARCH 197e. 

1 - - " lo. - ..... 91. ~ 
114.; 79.C 

1 ~:. ~ 111 • ~· 

1 ~:. ::i 84., 744 626 626 

** P~ObLEMSISOLUTIONS/C0MMENTS 

SAlloD~LASTINL OF UNIT 18 FLUE IS N~ARING COMPLETION. THE FLUE WILL BE RE
Ll~ED ~!Th CXL-2000. 

C/7 E S YST <M 

1/lfl 

21713 

•• PhO~LEMS/SOLUTION~/COMMENTS 

A 1(>;.0 
IJ 
c 1C O.O 
I) 

t. 
f 
SYSTEM 

NOTE: AN iTTEMPT 1$ ALWAYS MADE TO bEC,JN OPERATION OF THE BOILER AND FGO 
SYSTE~ SIMULTANEOUSLY AT bRUCt MANSFIELD. OCCASIONALLY PRObLEMS DE
LAY BuILER STARTUP MAKING IT POSSIBLE FOP MONTHLY FGO MODULE ~OURS 

TO E)CEED ACTUAL bOlLER HOURS. 

, .. ~ ... - 58.: 

, c '). J 513. " 

, cs.~ 44.S 744 331 3 3, 

** Pi<OwU.MSISOLUTlON~/C<iMMENlS 

A 7 9. 0 
b b 1. 0 
c 1:12. J 
0 
t. 
F 
S YSHM 

THE UNIT T~IPPED )£\/ERAL TIMES DUE TO DIFFICULTIES IN BURNING WET STOCK
PlLE COAL. 

THERE WERE PRO~LEMS WITH THE 1B FAN WHICH NECESSITATED E,TENSIVE REPAIRS. 
LlNI~G AO~A)ION AND DISBONDMENT IN FAN CAUSED CORROSION Of UNDERLYING SUP
PORT METAL• 

, c:.) n.~ 

Ii - "' -. oi. ·: 
1 c:. J 82.: 

, c;:.:: 61.6 67'. 414 414 

** PkOl:LEMS/SOLUTlONS/CCMMENlS 

EXTENSIVE REP&IRS TO THE 1~ lD FAN AND THE EMERGENCY NEED FOR LOAD FROM 
THE PLANT DURING THE COAL STRIKE TEMPORARILY OVERLOADED THE 1A AND 1C 
TRAINS• 

EXTENSIVE ~EPAIRS TO THE 1P ID FAN WERE NECESSARY. 

THE ~IST lLIMINATOR Will BE REPLACED ON THE 1C TRAIN AS A RESULT OF THE 
TEMPORARY OVERLOAD THAT OCCURRED ON THE 1A ANO 1t TRAIN DURING THE FfRIOOo 

THE 18 FLUE RELINING CONTlNUEDo 

3/7~ A 4 3. a 
91.0 

43.G 
91.C d 
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EPA UTIL.ITY Fl>D SURVEY: FOURTH QUARlEf< 1979 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl CCI i'lOOULE AllAlLAr<ILITY OPE IAIJILlTY RELIABILITY UTILIZATION % REMOVAL PER f:IOILER JGD CAP. 

4178 

S/H 

c 
D 
f. 
f 
SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

9 : • :J 
(;. 5 .: 
5 J.O 
6 J. c 
D 6 • 5 

; 7. "'I 
1:.-: 
54.) 
6 5. :' 

1 : : .c 

90.: 
65. r: 
so.c 
60.C 
92. t: 744 6!l9 689 

-* Pl<ObLEMS/SOLUTJONS/COMMENTS 

RlPLACEME~T Of THE LINING IN THE 1& CHIMNEY WITH CXL 2000 WAS COMPLETED. 

REPAI~S WERE MADl ON THE A, B AND C FAN HOUSINGS. 

A 7 4. D 7 4 .':I 74.::: 
1:1 I: 8. u l:i 8. J 88.0 
c 4 9.: 4 9.) 49.(1. 
D fl 7. ~ a 1. ~· 87.'J 
E 9 7.: 9 7.: 97.':' 
f 9 4.:. 94 .c 94. c 
SYSTEM 8 1. 5 1 c:.: 100.: 72G 

•• PROr;,LEMS/SOLUTlO'IS/CCMMENTS 

A 9 8. :i 
1:1 
c 9 8.: 
D 9 1.: 
~ 9 2 .c 
F 9 2. :i 
SYSTEM 

FAN HOUSI~GS HAD LEAK REPAIRS DONE DURING APRllo 

~ISCELLANlOuS LEAK REPAIRS wERE MADE TO DUCTS. 

9 7. ~ 59." 

9?. J 59. ':· 
.:, 5. ~ 52.~ 
!: 4.: 52. 2 
3 e. ~ 53. ': 

1 : : • :i 61.4 74 4 

** PROllf.MS/SOLUTIONSICOMMENTS 

THE A~NUAL &OILER INSPECTU N OUTA~E BEGAN ON MAY 20. 

EXTi~SIVE ~EPAIRS WERE MAOE ON TH~ 10 FANo 

720 720 

457 4 57 

6171! A 

111e 

8178 

9/78 

10/7@ 

, 1178 

1Zl71! 

it 
t 
D 
E 
f 
SY STEM 

10 :.c 
1u c.o 
10 o.o 
10 o.o 

7Zi.. 

• • P hOcL EMS IS OLU TJON S /COMMENTS 

SYSTt.M 

S 'I' ST ~M 

SYSTEM 

Sy SHM 9 6. 3 

SYSTEM 

S'fSTEl'I 

T~E ~OILE~ INSPECTION AND GENiRATOR STATOR COOLER REPAIRS REQUIREO SOME 
0 LT AG E T II' E • 

ALL OUTAGE~ EXPE~lENCED BY THE UNIT THIS MONTH WERE fGD-AELATED. 

HLl'120NTAL MIST 
I'll ST ELlM lN~TOR 
AbSO~tHRSo 

1.: c .:i 

ELIMINATOR PRESSURE DROPS INCREASED TO THE POINT THAT NEW 
MODULES WERE INSTALLED ON Dt E AND f SCRUBBERS A~D D A~D E 

744 

744 

720 

90.Z 744 671 6 71 

72C 

744 
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tPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

PENNSYLV•"IA POwER: B~UCE MANSFIELD 1 (CONT.> 

------------------------------------------PERFOR"ANCE OATA------------------------------------------
f'ERI OD MODULE AVAJLAf)JllTY vPHAeJLJTY RELIABILITY UTILllATJON % RE .. 0\IAL PE.A bOlLER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

** P~OlLE"'SISOLUTIOlll!>ICCM"'ENTS 

NL JNFORl'l~TION WAS AVAILABLE FOR THIS REPORT PERIOD. 

1179 SYSTEM 744 

2179 SYSTt~i 67( 

3179 SYSHl'I, 744 

4179 SYST:M 72C 

5179 SYSHM 744 

•• P~O~LE"'SISOLUTJUNSICCMMENTS 

6/79 SYSHM 

UNIT i IS CU~RENTLY DOWN FOR A P.OILER OUTAGE• 

SJX Of THE T•ELvE FA" HOUSI~GS HAVE bEEN CHANGED FROl'I CAR&ON STEEL TC 
l "4 COLL 0 Y f C. 5, 

4344 

PIO 01.;LE l'IS IS OLU TlOfli S/CO l'll"El\i H 

7179 SYSHM 

8179 SYSHM 

9179 SYSHM 

TH.: AbOVE #-VAILABILJTY IS T tE AVA ILAblLJTY FROM JANUARY 1, 1979 THROUGH 
MAY 31 t 1Q7Cf, 

THE UTILITY ~EPORTED THAT FAN MOTO~ FAILURES WERE A MAJO~ PROBLEM AREA 
DURING ThE FIRST HALF Of 1979. 

744 

744 

72C 

u PROblE"'SISOLUTIONSICCMMEl-IH 

10179 SYSTEM 

11179 SYSTE" 

12179 SYSTEM 

9 6.1 

9 0.8 

99.8 

FAN HOuSI'H loORK <CHANGING: ROM LINED CARBON STEEL TO INCOLLOY 825) JS 
COhTlNUING. 

NEw PH MONITOR MODIFJCATIO~ HAVE YliLOED PROMISING RESULTS WITH RESFECT 
TO MO~lTOR A~AlLABlLlTY. 

TH~ FGO SYSTlM ATTRIHUTEO 17.4X Of THE TOTAL UNIT UNAVAILABILITY FOR 1979 
TO OATc. TH[ BREAllDOwN IS :.s FOLLUloiS: 

7.6X ~CRUbBER ID FAN WORKIPRObLEMS 
8.?X lE~E~AL SCFUdBEA PROblEMS AND MAINTENANCE 
1.1X ~EAGENT HA~DLlNG PRObLEMS <LIME SLAKER AND PIPING) 
C.5X ~lST ELIMINATOR PLUGGING 

744 

72:; 

744 

** PAOSLEMSISOLUTlONS/COMMENTS 

DURING THE PERIOD AN ADDITIONAL FAN HOUSING WAS REPLACED WITH THE NEw 
INCOLLOY e~s. eY THE ENO Of 1980 ALL THE FAN HOUSINGS WILL BE REPLACED 
WITH THE NEW MATERIAL• 

WHERE THE NEW PH MONITORS HAVE BEEN INSTALLED, THE PRObE "'AlNTENANCE 
HAS BEEN CUT eox, ANO THE MIST ELIMINATORS HAVE BEEN LESS OF A PROBLi .. 
TO fl'AINTAIN• 

THt SLUDGE PUl"PS HAVE BEEN :1 PROtiU.M. THE. PU1'1PS REQUIRE AN OVERHAUL 
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EPA UTILITY ful> SU~VEY: FOUliTH l.IUARTEli 1979 

PE~hSYLVA~IA POWER: BMUCE MANSf lELD 1 (CONT.) 

------------------------------------------PE~fORMANCE DATA------------------------------------------
PEJIIOO l'ICOUlE AliAllARlllTY CPE IAJlllTY HLil.BlLITY UTILHATION ~ REMOVAL PER BOILER fGO CAP. 

SC2 PART. HOURS HOURS HOURS FACTOR ----- ------
EVlRY 1:~~ HOU~S AND HAVE fREQUENT VALVE fAJLURES. NEW VALVE MANIFOLDS MAY 
l>~~STICALLV IMPROVE PUMP SERVICE PY ALLOWING ACCESS TO IhDIVIDUAL bALl 
VAL\lt:S. 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

!>t.CT ION 3 
DESIGN AND PtRfCRMAN(f DATA FO~ OPERATIONAL DOMESTIC fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY l'IO!E 
PLA\T t.AME 
UNITNUMbEf; 
CI TY 
STA TE 
REGULATORY CLASSIFICATION 
PAR TlCULATE ~I'll SS IO ti LIMI l,\lICN - ,._G/J 
S.OZ tMlSSIUN Llf'llTATION - ,._G/J 
NET PLANT LE ,H,ATING CAPAClTY - MW 
GROSS UNIT GtNEQAT1% CAPACITY - Ml. 
NET UNIT GE~O:.•ATING CAPAtlTY 1.IFC.O - Mw 
NET UNIT Gc"ll~ATING CAPACITY WO/FGl.I - MW 
EQUIVALE,._T SCRUBuED CAPACITY - ~-

** UOJL<f; OATA 
SUPPL I i.R 

TYPE 
SERVlCc 1.0AD 
COl'll'!E•H!llL SERll ICE DHE 
MAXIl'UM uCllER FLUE GAS fLOlo 
FLUE GAS TtMPERATURE - C 
STACk HUGHT • M 
ST AC I( T 0 P D I A ME TE R - M 

•• FUEL CATA 
FUH TYPc 
FUEL G ~ALlE 
AV £: ~ AG c 11 E A T C 0 N TE. N T - J /(, 
RANGE HEAT CONTEl'\T - l'TU/LB 
AVEPAGi: ASH CON TENT - lo 
~AN l> E /.SH CON TE N 1 • ~ 

AVt.RAGi: i':OlSTURE CO'ITEt.T - '
RANGE MOISTURE CONTENT - ~ 
AVEPAGE: ~ULFUR CONTENT - % 
KA Iv GE SULFUR CONTE l'<T - ~ 
AVEPAGE CHLORIDE CONTEt.T X 
~Af'.6E CHLOflIDE CONTEhT - ~ 

** Pl.RTJCULATE SCRUebER 
t;Ul'lf' ER 
TYPE 
SUPPLIER 
NUM!'ER OF STAGES 
SHELL MATERIAL 
LHII,._G MllHRIAL 
INTERNAL MATERIAL 
TYPE OF f\OZZLES 
bOI LER Ll,;AI) /SCR UL•StR - 'l: 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 

- cu.MIS 

LIQUID RlCIRCULATlON RATE - LITE~/S 
L/G RATiu - LITE~/CU.M 

PRESSURE DROP - II.PA 
SUPERFICIAL GAS VELOCITY - ~/S 
PARTICULATE INLET LOAD - G ICU.~. 
PARTICULATE OUTLET LOAD - G/CUoM 
PARTICULATE DESIGN REMOVAL EFFlCIENCY - % 
S02 INLET CONCENTQATIOI'< • PPM 
502 CUTL~T CONCENTRATION - PPM 
S02 DESI(>N REMOVAL EFFlCIEl'ICY - 1 

** f60 SYSTEl'I 
SALEABLE PRODUC TITHROWAWAY PROLUCT 
uENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
HSTE"I SUPPLIER 
A-E FI llM 
DEVELOPMtNT LEVEL 
NEw/l<ETRCflT 
PARTICULAT~ DESIGN REMOVAL EFFICIENCY - % 
SOc D<SI..:.r. REMOVAL EFFICUNCY - % 

PENNSYLVAl'<IA POWER 
BRUCE MANSFIELD 
2 
SHIPPINGPORT 
PENNSYLVANIA 
D 

1 5. 
25e. 

2751.': 
917 .D 
825.0 
aa~.o 
917 .o 

FOSTER wHi:.ELER 
PULVERIZED COAL 
ElAS E 
0/77 
1580.e6 
14~.6 
291. 

s.e 

COAL 
BITUMINOUS 

26749. 

12.90 
11.5-13.5 

•• 00 
5.s-e.5 

******** ······ 
6 

VEl'4TUR1 
CHEl'IICO 

2 

< .J35 LB/MMBTU) 
( 0600 LB/MMBTU) 

l33SOCOO ACFM> 
( 28 5 f) 

< 950 FT> 
19 0 0 FT> 

( 11500 BTU/LB) 
110J0-119SC' 

CAPBCN STEEL 
POLYESTER FLAkE~lASS 
PLUM UOb AND t SETS Of SPRAYS, 317 SS AND ~16 SS 
TANG EI'< Tl AL F EE D ( 1 SE T AT TH R (,AT 1 1 SET AT B 0 TT 0 

,, • 0 
?63.5 
14C.6 

1386.C 
s.3 

******* 
6, • 0 
17.7 

.o 
99 .e 

3:'9'.).000 
930.000 

7'.) • 0 

( 558333 ACJM) 
( 255 f) 

l22000 c;P•O 
<4C.0 GAL/1000ACf) 
(**••• 1N·h20) 
l 200.0 FT/S) 
< 7.75 GR/SCF> 
( .016 GR/SCF > 

THROWAWAY PRODUCT 
WET SC~UBblNG 
lll'IE 
MG (2·61> 
CHEl'IJCO 
GILBERT/COMMONWEALTH ASSOCIATES 
FULL SCALE 
NEW 
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EPA UTILI lT f,jD SURWEY: fOUnTH QUARlEJ. 1979 

PfNNSYLVAt.IA POwER: BRUCE ~ANSFlELD < CCONT.) 

l N lT IA l :>TA A T-U P 
ABSO"BEA SPARE CAPACITY INo::x - i 
ABSOl<tHR SPARE COMPONENT INDEX 

• • AbS u P !: ER 
t.UM" di 
TYP f 
lNlTlAL )TART UP 
SUPP LI ER 
t.UMHR 0 t STAGES 
ulM~NSlONS - FT 
SHELL f',AJEAIAL 
&HELL llhEk MATERIAL 
lNTEill~~L MATE~! AL 
NOZZLE TYPt 
BOlLEQ LvADIA~SOHO~R - % 
-.As Hu., - cu.Ml::. 
GAS Hr.PLRATURE - C 
Ll«OUID F<i;ClRCULATlilN l<ATE - lllt:OIS 
LIC. iiATIO - L/C UoM 
PAESSU~f Dl<OP - kPA 
SUPERFlCAL GAS VtlOC!Tl • MISEC 
PAATlCuLATE OUTLET LOAD· GICU.~· 
~02 l~LET CONCE NTAATI Ot. • PPM 
SOZ CUTHT CONTRATlON - PPM 
Soi: DESll.t. REMOVAL EFFICIENCY - 2. 

** FANS 
NUl'IPER 
TYPE 
CONSTRuCllON '°ATEAIALS 
SERVICi. - WET/ORY 
CAPACITY - cu.MIS 

•• lllIST ELIMINATOR 
NUM"ER 
TYPE 
CONSUuCTlON MATERIAL 
CONf lGUAAT ION 
t.UMPEI< Of STAGES 
NUMIHR Of PASSES 
VANE SPACING - C~ 
VANE A,..G .. E S 
wAS.H SYSHM 
SUPEHIClAL C.AS VELOCITY· ~IS 
PRESSUNE DROP - KPA 

•• llIST Hll'llNATOR 
NUMl'ER 
TYP f 
CONSllluCTiuN MATERIAL 
CONF lGURATlON 
NUllfFc.R Of STAGES 
NUllfl:IER Of PASS£ S 
VANE SPACING - CM 
VANE ANGLES 
WASH SYSTEM 
SUPE RF JC IAL GAS VELOCITY 
PAESSUl<E D~OP - ~PA 

•• PkOCESS CONTROL CHE"ISTRY 
tONTROL llARlAEILES 
CONTROL. RANGE 
tON TAO L MANNE A 
MODE 
SENSOR LOCATION 

VENTURI ~ECIRCULATION 
SLUR RY ft Eu 
LJM£ SL.UkAY RECikCULATlON 
ABSOReEA AECIAC ULA TIO!'; 
THICKENER uNDEAFLO• 
THJCKENEM TAANSHA 

- MIS 

7177 
.o . " 

0 
VE"lTUA I 
7177 

CHEM! CO 
1 

~4 DIA X 51.5 HlGH 
CARBON STEEL 
POLYESTER FLAKEGLASS 
CA~BON STEEL, fLAKEGLASS LINING CZ SETS OF SPRAY 
TANGE:'iT JAL FEED 

17.'.) 
201.31 

5 2. l' 
1 ?22. 

6.0 
z • .; 

3 : • 5 
.c 

Q3:j 

241) 

92 .1 

12 
BOJLE R JD 

( 426600 ACFM) 
( 127 F) 

< 194;:10 GPlll) 
( 45.0 GAL/1~0CACf) 
< a.a ui-H20> 
<1CC.O fTIS> 
< .016 GRIS.Cf) 

INCOLOY 825 ON hOUSlNGS; lNCONEL 025 SCROLLS AND 
WET 

263.32 

6 
CHEVRON 
f AP 
HORIZONTAL 

1 
4 

< 558CCO ACFIO 

~.6 < 3.JO JN> 
9Ci DEGo 
OVERSPRAY CONCE PER SHUT>, UhDEASPRAY lCONTil\UO 

3.0 < tu.O FTIS> 
• 1 C .6 lN-H20> 

6 
CHEVRON 
f RP 
HOAilONTAL 

1 
4 
7.6 

9J DEG. 
OVERSPRAY 

3,0 
.1 

( 3.00 IN) 

(ONCE PEA SHIFT>, Ut.OERSPAAY <CONTJl\UO 
< 10o0 fT/S) 
( 06 IN-H20) 

PH SLURRY SOLJOS1 LJQUIO LEVEL1 LIQUID FLOW 
PH 6.8-7." 
AUTOMATIC 
FEED FACK 
PH-RECIRCULATING LINES AND THICKENER 

NUlllB EA 

1Z 
4 
4 

24 
4 
4 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

PENNSYLV~~IA POwE~: R"UCE MANSFIELD ? <CONT,) 

•• TANKS 
SERVICt NUMIH R 

THICKENE~ UNDERFLO~ **** 
MlX!f,G TANI<. (CALClLOX 0. TllCKNR UNDkF Z 
~LuCtE T~ANSFER **** 
MIXlhG TANI<. [SPENT SLU~RY & fLYASHJ **** 
kECYCLi. lSCRUBE:IEID 6 
kECYClt CHSOR&FR) 6 

** THI CK E''HR 
NUMFER 
TY PE 
CONSTRUCTION MATER I AL 
DIA"' ET di - "I 

OUTLET SOLIDS - X 

** wATER LOOP 
TYPE 

•• REAC.E ... T Pilt.PARATION EC;UIPME NT 
NUl'\AtR Of SLAKERS 
SLAKcR CAPACITY - ~ T/h 

•* TREA TftENT 
TY Pt 
CONTRACTUR 

RAKE i>Rl\IE 
CARBON SHEL 

61 • c 
3'.' .c 

OPEN 

CALCILOX 
DRA\I, 

<ZC~ F TJ 

( 22.:J TpH) 

PRODUCT CHARACTERISTICS CON~:STENCY OF GRANULAR SOIL 

** OISP~>-'L 
NATUliE: 
TVPE 
LOCA TICiN 
TRANSPORTATION 
AREA - AlRf.S 
CAPACITY - cu.I'! 

FINA l 
LANDFILL 
OFF-SITE 
PUMPED 

, 4v:' .c. 
599 270ii'.l0 (49Gu'.lii.'.l ACRE-FT) 

------------------------------------------PERFORMANC> DATA------------------------------------------
PERI OD MODULE AllAlLAOILlTY CPC:RABILlTY RELIAuILlTY UTILIZATION % kEMOVAL PER BOILER FGD CAP, 

10177 

11177 

S 0 2 PART • H 0 UR S H 0 URS HOUR S FA CT 0 Ii 

tA 9 4.0 1 : : • (" 8!. ~ 
(£1 9 7. '.l , : : . ~ b8.,. 
zc 9 8.:; , : : . ::: o7.~ 

ZD 6 3. '.) 61.: .. 8." 
ZE 6 6. J 5?.~ 41 .r 
ZF Cl 1. c 5 1 .o 41 • '.:' 
SYSTEM 7 Q, 3 1 : : • : 1:11. ; 74 4 595 5 95 

** P~ObLEMSISOlUTIONS/tOMMENTS 

ZA iu :;.o 
28 9 6. a 
zc 88.0 
2D 4 7.0 
2E 5 5 .c 
H 4 7 .o 
SYSTEM 12.z 

Uhll 2 wA~ DECLARED AVAILABLE fO~ COMME~(IAL OPERATION AT !125 MN ON 
OtTOl.-!:R 1 1 11)77, 

THE SPAAY~ IN THE 2F FAN wERE CLEANED• 

RtPAIRS WlPl MADE TO THE ZU FLUE STAC~ bE(AUSE Of THE PREMATURE FAILURE OF 
SEvERAL TEST PATCH~~. 

TliE UNIT TRIPPED DUE TO FAULTY GENERATOR CONTROL TRANSfO~MEAS • 

, ·"" ~ w. ....... 83.') 
1::. 'J 81.~ 

9 2 .J 74.C 
5? .'.) 46.0 
5 2 ·= 42.C 
42.0 34. C' 

100 .;:i S'J,7 72" 5!11 5 8, 
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EPA UTILITY f(,0 SURVEY: FOUilTH QUARlE~ 1979 

PENf';SYLOt.H POIOER: BRUCE l'IANSf lELO Z (CONT.) 

------------------------------------------PE•fORMANCE OATA--------------------------------------·---
PlRl OO MODULE AVAlLABlLlTY OPEQA~lllTY RELlAblLITY UTlLlZATlON % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

, z 17 7 

117 ~ 

UH 

31711 

4171! 

------
** PRJ~LEMSISOLUTIONS/COMMENTS 

2A 7 4. J 
2 t• '} 9.: 
i!C ~&.~ 
d , 8:. 0 

't il Q.;: 
n ~ 9. :-' 
SY$ T i.M 9 3. 2 

PkOblEMS A~SOCIATED WITH THE STATION POWtR TRANSFORMERS CAUSED llMlTATION 
l~ LOAD O~ UNIT 2. THREE Of THE SIX STATION POWER TRAhSFORMERS fOR L~lT 2 
"t.RE OESH.CYED. 

77.: 
1 : : • '.l 
1: J -~ 
, .: ~ •. :1 

0 5. ::-
Y3 •. ""' 

, ~ ~. J 

63. ·: 
06. :· 
c3.: 
E.6. C' 
b9." 
76. ': l:, . t 74 .. H7 

•• Pt.Ob LE MS/:; OLUTlONS/CCiMME'-jTS 

C~lD "EAT~fR CAUSED SOME P~OPlEMS IN PROCESS PIPING• 

l. A c, s. :' 5 °. c 31 • c 
ZB , Ci:.) i:·J •. :, 76.: 
;:c c;. 6. ') s 6 .: 29.C 

'0 9 4. i".i , : : . ~ 7J.C 
2 E y 9.: ic:~.:1 t4. ':' 
d 99.J ~ ~ .... 5·J. c 
SYSTt"I 9 7. 2 1 : : • :: 52.6 74 4 391 

P ~ 0" l EMS IS OL UT 10 N SIC C M !'<ENT S 

i: A ~ 4. J 
.2H G7oJ 
<! c 8 Q,) 

20 9 7.1 
.2 E 9 9. J 
2 J 7 s. 'J 
SYSTi.M 8 Q. u 

ThE ur-;IT TRIPPED SEVERAL TIMES DUE TO OlFF!CULT!ES IN BU~NlNG WET STOCk
PILE COAL. ~HEN THE UNIT WAS ON LINl DURING THIS MONTH, THE WET COAL ALSO 
PkEVtNTcO rull LOAD OPER~TION Of COAL MILLS. 

~0ILER CO~T~OL VALVE <"w" llALllE> PR~BLEMS COMPOUNDED START-UP 
DlffICULTHSo 

.. o. '.\ 48. C' 
6~.j 68.C 
88.~ 88. ".' 
71. '.' 71. '.) 
9 <;. '.' 99. r 
71'.j 75.G 

1 ;; : • J 100. C' 672 t)7Z t72 

• • Pt.Ol::LEMS/S OLUTION~ICOMMENH 

ZA 1.:. 'J, J 
.if' 9 ~·. 0 
H 1 ~. J 
2D \I 5. J 
n 9 5. J 

i. f .; 7.) 
S~STi.M n.2 

MANT PROf:LEMS occu~RlO WITH 1.0. FAN COOLERS DUE TO INCLEMENT WEATHtR. 

A bOl LcR lUuE Li:AK CAUSED t :EVER AL DAYS OUTAGE. 

, ~:. J 6 7. ·'.' 
91 .J 6). (' 
,~.} 13. ~ 

1 : : • : 63.~ 

~~. 
. 

04. ~· 
'1 Q. ~ 65. ~ 

i..;:.:· 66.L 74 4 494 494 

•• PkOc.LtMS/SOLUllON~/COM"ENTS 

E~TE~SIVE 1.0. FAN HOUSING REPAl~S ~ERE PERFOR"ED a~ THE ~c FAN. 

2A 10 :.:• .:: ' . ~ i:'. 1 • r 

.:1• 1 u c. J 3 2 .c c.1 •• 

2C 5 9.:; 5 ''l.: ~ ~. -
.:: 0 1 5. '.) 1 ~ • ~ 1 ~ • ~ 

'E 1 4. : 14.~ 14 • -
'f 1 ~. :-- 1 ~ • : 13. . 
SYSTi.M 5 " . . ' 1 .: : • - <,.Q. - 72 - 1n ""13 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

PENNSYLVAhIA POWER: DRUC~ MANSFIELD <corn.> 

------------------------------------------PE~FORMANCE D~TA------------------------------------------

PtRlCD MOD~LE AVAILAHILITY CPE~ABILITY RELIA~ILITY UTILIZATION % REMOVAL PER 60ILER FGD CAfo 
so' PART. HOURS HOURS HOURS FACTOR 

** PRObLEMS/SOLUTION~/COMMENTS 

5/H 2 A 10:. J 
2B rn ~. o 
2C 10 Q, :> 
t: D 
<:E 

'F 
~YSh'I 

DURING AP~IL THE CHIMNEY FLUE LINING ON ze NEEDED REPAI"S· 

E XTEh ~lVE ~EPAIRS WERE MADE ON THE C'.C I .o. FAN, CAUSING IT TO BE DO•N FROM 
!>'ARCH 6 Th~OUC.H APl<IL 13. 

2L STACK LINING REPAIRS CONTINUE~. 

1 ~:. "; 37.: 
1 : : • ; 37.C 
1;:. J 3 7. '.' 

1 ~:. J :n.s 744 270 2 70 

** PwQ..,LEMS/SOLUTIONS/COM:-itENTS 

6/7P (:A 7 :. G 
2" b ?. :: 
2 c t 6." 
i:: D 
- < ' -
d 
SY SHM 

ThE UNIT •A5 OFF-LINE FOR ~ WEEKS FOR REPAIRS TO THE tC IoDo FAN, I~CLUD

IhG COVEFJNL THE HOUSING WITH INCOLOY 825. 

~ L : • J 1:.c 
ic:.2 69. (' 
1 c:. J 66." 

"! w C,.) 57.Q 72.:. 417 417 

** P~OioU:MS/S 0LlJTIOrvS/C011MENH 

7/7F! SYSTf"' 

a/78 SYSTi.fll 

9/?f! S YSHM 

10178 SYSTLM 9 9 .::: 

111713 SYS HM 

1Z/78 SYSTEl'I 

:~ ~TACK LINING REPAIRS CO~TINUED• 

-r.oH: AN AlH"IPT IS ALWAYS MADE TO BEGIN OPERATION OF THE BOlLE~ AhD FGD 
SY~TEM SIMULTANEOUSLY AT FRUCE MANSFIELD. OCCASIONALLY PROBLEMS 
DEL~Y bOIL~K START-UP, l'IA~lNG IT POSSIBLE FOR MONTHLY FGD MODULE 
HOL~S TO EXCEED ACTUAL BOILER HOURS. 

744 

744 

12..., 

, .: : . ~ 19.4 74i. 144 144 

72C 

744 

** Pf<OLLEMS/SOLUTIOhS/COMMENTS 

1/79 SYSTEl'I 

2179 SYSTEM 

3/79 SYSTtf'I 

NC INFOP~~TIOh WAS AVAILABLE FOR THIS PERIOD, 

** PROlLEMS/S OLUTIO~SICCMMEllTS 

744 

74,. 

72 G 

hO JNFORMATICN WAS REPORTED FOR THIS PERIOD ~y THE UTILITY. 

517q SYSTiOM 744 

o/79 SYSTC.M 1.::. :i 4344 
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EPA UTILITY Fl>D SLIRllEY: FOLlliTH QUARTEf< 1979 

PENNSYLllAll.IA POwER: BRUCE MANSFIELD 2 (CONT.) 

------------------------------------------PERFORMANCE DATA---------------------------------------~--
PfRI 00 MODULE AllAILAeILITY vPEfiABlLITY RELIAUILITY UTILIZATION x REMOVAL PER BOILER FGD CAP. 

502 PART. HOIJRS HOURS HOURS FACTOR ------
•• PkOL•LE.llllS/SOLUTiuNS/COMMENTS 

7179 sYSHI" 

8179 SYSTiM 

9179 SYSTt.M 

TH:: Al•OllE AllAILAEllLITY IS THE AVAILABILITY FOR JANUARY 1, 1979 THROUG .. 
IHY 31 1 1979. 

THf UTILITY REPORTED THAT SOME FAN PROBLEMS WERE RECENTLY ENCOUNTERED. 

74 4 

74 4 

72C. 

•• Pi<OlHMS/SOLUTIONSICCMMENH 

10/79 SYSTEM 

11/79 SVSTtM 

1Z/79 SYSTEM 

9 7. 5 

1G o.o 
9 60 5 

CHIMNEY Lill.It.G WORK (APPLICATION Of ClCL 20JO> WAS COMPLETED IN EARLY 1979. 

fA"' HCUSINl WORK (CHANGING FROM LINED CARBON STEEL TO INCOLLOY 82~> IS 
cot.Tiii. UING. 

NE- PH llllONITLIR MODIFICATIONS HAVE YIELDED PROMISING RESULTS WITH RESFECT 
TO MONITOR -1/AILAEllLlTYo 

THL FGO SYSTEM ATTRlbUTED 1;.sx OF THE TOTAL UNIT UNAVAILABILITY FOR 1979 
TO DATE. THE ElREAkDOWN IS AS FOLLOWS: 

5. :X CHIMNEY (FINISHED CXL ZCOJ APPLICATION) 
1 .3% CENERAL SCRUBBER PRObLEMS AND MAINTENANCE 
1 • SX Jtl FAN WORKIPROBL EMS 
z.:X ~IST ELIMINATOR PIUGbING 
1 .ex EMISSION VIOLATION (CUT BACK Of BOlLEP LOAD bECAUSE OF LOW 502 

PtMOVAL EfflClENCY l 

744 

744 

•• PROuUMS/S OLUTION SIC CMl'IENTS 

DUkING THE PERIOD AN ADDITIONAL FAN HOUSING WAS REPLACED WITH THE NE. 
INCOLLOY E,~. av THE END Of 19E~ ALL THE FAN HOUSINGS WILL BE REPLACED 
WITH THE NlW MATERIAL. 

wHER£ THE NEW PH MONITORS HAVE BEEN lNSTALLEDt THE PRObE ~AINTENANCE 
HAS b£E'll CUT 80%, AND THE M·lST ELIMINATORS HAVE BEEN Lt.SS Of A PR06LE~ 
TO MAI NTAJll.. 

THE SLUDGE PUMPS HAVE BEEN A PROuLEl'lo THE PUMPS REQUIRE AN OVERHAUL 
EllERY 1~0j HOURS ANO HAVE F~EQUENT VALVE FAILURES. NEW llALVE MANIFOLDS MAY 
DRASTICALLY IMPROVE PUMP SERVICE BY ALLOWING ACCESS TO INDillIDUAL liALL 
VALVES• 

3'.)Q 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
11£SIG~ A~D PlRfOA~ANCE DATA fOR OPERATIONAL DOMESTIC fGD SYSTE1'1S 

----------------------------------------------------------------------------------------------------
COl'1PANY r.l\H 
PLAr.T NAl'E 
UNIT NUl'lt>i: R 
CITY 
son 
RE~ULATORY CLASSIFICATIO~ 

PARTICULATE C.l'ilSSION Lll"llHTION - t.iG/J 
S02 El'USSIO"l Ll"lTATlON - f,G/J 
NET PLANT Lt••tRATlNG CAPACiTY - Mw 
GROSS U~IT G~'JERATI 'lL CAPACITY - fillo 
N£l UNIT Gl1'4£RATiriG CAPAC l TY lo /fGD - l'IW 
NET UNIT GtNiliATl~L CAPACITY loO/fGl - MW 
EOUl~ALfhT SCRu&BED CAPACITY - ~lo 

•• AOlL<; L•ATA 
SUPPL I H 
TY PE 
SERWICi: L.l_..D 
C01'1MeQClkL StQVlCE OATl 
1'1AXIP'UP' uOILlR fLUl GA~ FLO• - CU.MIS 
FLUE Gl.S HMPER ATUkE • C 
STACK hS!C.hT - I" 
HACK TOP lllAME H.li - M 

•• FUEL DATA 
FUEL TYP~ 

FU£.L G~AllE 
AVtRAGl HEAT CONTENT - J/G 
hANC.i HEAT CONTENT - ~TU/LH 

AVEllAGt ASH CONTENT - ~ 

hAN«>t. ASH CONTE 'H • 4 
AVEliAGl ~OlSTUkE CONTt~l - 1 
AANGc P'OlSTURE CONTENT - ~ 

AV£RAGE !>ULFUll CONTPH • '2. 
AANGC SULfUR CO'lTENT - ~ 

AVERAGE CHLORIDE CONTEhl - '
AAt.IGf CHL0rll0£ CONTENT - '2. 

** MECHAl'tlCAL COLU CTOk 
NUMBER 

••PARTICULATE SCRUl!i;ER 
MUMS EA 
TYPE 
SUPPll EA 
MUMBEA Of STAGES 
SMELL MATERIAL 
BOllER LUAD/SCICUllBER - 'l 
FLUE GAS CAPAC! TY - CU.l'l/S 
FLUE GAS TEMPERATURE - C 
L/G RATIO - LITER/CU.M 
PRESSURE DkOP - kPA 

•• f6D SYS TE1' 
SALEABLE PAOOUC T/THAOWAWAY PROiillCT 
6EMERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYST£11t SUPPLIER 
A-E fl RM 
DEVELOPMENT LEVEL 
MEW/AETA\JflT 
PARTICwLATE D(SIGN R£1'10VAL EfFlClENCY - % 
S02 DESIGN REMOVAL EFFICIENCY - 1 
tO,.,.EllCIAL DATE 
INITIAL STUT-UP 
ABSORBER SPARE CAPACITY INDEX - Z 
ABSORBER SPARE COMPONENT INDEX 

PHILADELPHIA ELECTRIC 
EOOYSTONE 
1A 
ED DYS TONE 
PENNS fl VAN I.A 
D 
•••••• (•••••• Le/MMBTU) 
••••** (•••••• LB/MMBTU) 

1395.".I 
12c.o 
12:J .. G 

••••••• 
120.0 

COl'l&USTION ENGINEERING ...... 
BASE 

D/59 
437.45 
15''.2 

76. 

COAL 
BITU~INOUS 

316!4. 

....... 
•••••• 

2 o6C. 
•••••• 
•••••••• 
****** 

2 
VENTURI 
EhVIllOMEEAJNG , 
316L SS 

25.0 
145.8 
157.2 

******* 

927000 ACFM) 
315 F) 
249 fl) 

16.5 fT) 

( 136'.'0 BTU/LB) ...... 

( 309000 ACFM) 
( 315 f) 
( 408 GAL/100,ACf) 
(••••• IN-H20) 

SAL EABLt PllODUC T 
WET SCRUBtlJNG 
MAGNESIUl'I OXIDE 
NONE 
UNITED ENGINEERS 
UNITFD ENGINEERS & CONSTRUCTORS 
DEMONSTRATION 
AETROF JT 

99.00 
90.0CI 

9/75 
917 ~ 

.c 

.o 
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EPA UTlLI TY fi>D SUR\I EY: FOUHH ilUA"1Ef< 1979 

PHILADELPHIA tLECTRIC: i:.DPYSTO"E 1A CtOt-iT.) 

* * Ab S 0 Rb E ~ 
NUMU ER 
TYPE 
INITIAL )TART UP 
SUPPLIEP 
NUMeER Of STAGES 
DIME r.S IONS - FT 
SHELL MATEklAl 
SHELL LINER MAT:~IAL 
bOlLc~ LvAu/ABSORbtR - 7. 
uAS FUw - cu.MIS 
I.AS TE~•PtRATURE - C 
LlwUID R<ClACULATlO~ RATt - LITE~/S 

L/C. ~4TI-. - LICU.M 
PAlSSURE DROP - KPA 

** CENTR l FUGt 
NUMA E ~ 

** FANS 
NUMf< ER 
TY Pf 
CONSTRuCTION !'!ATE.RIALS 
SERVICE - •ET/DRY 
CAPACITY - cu.MIS 

** '"lST Elll'IJNATOR 
TY PE 
CONSTRUClION MATERIAL 

CONF IGUAATIO"I 
NUMEHR Of STAGES 

1 
GRID TOWER 

9175 
AILEY STO~ERIENVJRONEERING 

r 
14 x 25 x 53 
COR-TEN STEEL 
POLYURETHANE 

3 

3 :. 3 
126. 4 7 

5 •• 7 

SCRubBER 10 

( 268r>OO ACFM) 
( 125 f) 

< 13384 GPI') 
( 48.5 GAL/100CACF) 
( 1'.i.G IN-H20) 

31lL SS WITH CA•Pft-;TER 20 HUB 
DRY 

126.47 ( 2680v0 ACFM) 

CHEVRON 
Fl!H~GLASS 

VERTICAL 
I 
2 
2,44 ( 8.~ FT> 

illUME< ER Of PASSES 
FREEbOAAD D!STANC.E - M 
,.ASH SYSTEM LOWE~ ME IS WASHED ONCE PER SHIFT 13 TIMES/DO) 

* * PUMPS 
SERVICE NUMB EA 

ABSORflll< RECI AC ULA 1 JON 2 

** Rf.Hf.A TEk 
NUMBER 
TYPE 
TEMPERATURE BOO ST - C 

** THICICENC:N 
NUMB ER 
DIAl'IEHR - M 
OUTLET SOLIDS - % 

** WATER LOOP 
TYPE 

DIRECT COMeuSTION 
57.2 ( 1j3 f) 

12 .2 
25.C 

OPEN 

< 40 FT> 

FRESH i'IAKEUP WA TEA ADDl TlON - L ITERS/S ~. 3 132 GPMJ 

** UYPRODUCT S 
t1YPRCOUCT NATURE SULFURIC ACID 

-------------------·----------------------PERFOR~ANCE DATA----------------------------------
PERIOD MODULE AVAILAOlLITY OPE~A~lLITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER FGD--------C AP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ------
J/74 SYSTtl'I 

•• PkOuL~MS/SOLUTION~/CCl':ME.NTS 

THE olOYSTCt\E STATION OF THE PHILADELPHIA ELECTRIC CC. (PECO) IS LOCA
TtD UJ THl DfLAl<AfiE RIVER JN EDDYSTONE, PENNSYLVANIA, ABOUT 11 MILES 
SvUTHw~ST Cl THE CE.~TER Of PHILADELPHIA. THE PLANT IS ABOUT 5 MILES 
.. tST Of CkE Of THl MAI~ RUNWAlS OF THE PHILADELPHIA INTERNATIONAL AIRPORT. 

TH Sl~lIO~ HAS FOUR GfNERATORS WITH A TOTAL NET GENERATING CAPACITY 
CF 1?'1 n. ur;rn 1 A~D 2 BURN COAL "1TH AN AVERAGE GROSS HEATJNG llALUE 
Of 1?, ;:_~. f•TU/U) ANu ASH ANO SULFUR CONTENTS Of 9.4l. AND it.bl, 
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lPA UTILITY FGD SU~VEY: FOURTH QUARTEP 1979 

PHILADELPHIA cUCHIC: i.DDYSTOlllE 1A ({ONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 ~COULE AVAILABILITY OPEPAUillTY RELIABILITY UTILIZATION X kEMOVAL PER BOILER FGD CAPo 

11174 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

QESPECTIVELYo STEAM CONDITIONS ARE 5,00G PSI AND 1150 F. THESE ARE THE 
HIGHEST UTILITY PLANT OPERATING PRES~URE AND TEMPERATURE CONDITIONS IN THE 
UllilTED STATES. UNITS I ANO 2 ARE bASE-LOAD UNITS. UNITS 3 ANO 4 ARE PEAK
LOAD GtNE~ATORS WHICH BuRN NO. b OILo 

THERr -ME TWO FURNACES ON THE NO. BOILER. EACH FURNACE WAS INSTALLED 
lo'l TH PARTICULATE CONTROLS I ONSlSTlNG OF MECHANICAL COLLECTORS AND Al'
ELECTROSTATlC PRECIPITATOR. 

THE MAGNESIUM OXlDE-eASED FLUE GAS DESULFURlZATION IFGD) SYSTE~ ON 
l>OllE H 1110 0 1 fl.T TH.E EDOYSTOlllE STATION Of PHILADELPHIA ELECTRIC CO. tPECO) 
WAS tESIG~EL ANO !~STALLED bY UNITEO ENGilllEERS AND CONSTRUCTORS, INC,, IN 
CL-OPERATlCN WITH PHILADELPHIA ELECTRIC. THE SYSTEM CONSISTS OF THREE 
FIRST-STAGE SCRUbbER MODULES 1111 PARALLEL FOR PARTICULATE CONTROL tl•O 
ENVI~ONEE~ll\IG VENTPI-ROO SYSTEMS ANO ONE PEABODY-LURGl VENTURI UNIT) AND A 
S<COND-STAG~ E~VI~ONEERI~G ABSOReE~ MODULE WITH TWO VENTRI-AOD BEDS fOR 
SLLfUR DI~•IDE REMO~AL. 

TH£ ThRtE FIRST-STAGE SCRUBbERS ARE SIZED TO HANDLE All THE EXHAUST 
FhOM LNIT 1 WHICH HAS A NET GENERATING CAPACITY OF 31e MW. THE SECOhD
SlAGE AbSCllt;ER IS SIZED TO HANDLE ONE-THIRD Of THE GAS FLOW EQUIVALENT TO 
APPROXIMATELY 1:5 l'lw (NET). THE SYSTEM IS DESIGNED TO REMOVE 9CX OF 
THE SULFU~ DIOXIDE FROM POILER STACK GAS. A GENERAL PkOCESS FLOW DIAGRAl'I 
Of THE wEl SCRUBbI~G SYSTEM IS PRESENTED IN APPENDIX b. 

SCRUBBER OPERATING HISTORY 

THERE WAS A BHIEF OPERATING P£RIOD ON THE PARTICULATE SCRUBBERS FROM 
l'IID-NOHMlEk, 1974 TO MARCH, 197~ 1 THAT UNCOVERED A NUl'IE!ER OF PROBLEM 
AREAS. l)Ul n A f'tuMBER OF EXTENUATING CIRCUMSTANCES, PARTICULATE SCRUBBING 
111AS NOT RlSTARTED UNTIL JULY 23 1 1975, ldTH ONE PARTICULATE SCRUBBillG 
ThAI~ FOLLOioEO !lY THE OTHER TwO TRAINS, ON AUGUST 15 AND OCTOBER 2, RE• 
SPECTIVELY. THE SULFUR DIOXIDE ABSORBER WAS STARTED FOR THE FIRST TIME ON 
OCTObER 2 1 1975 AND THE MAGNESIUM OXIDE REGENERATION FACILITY FIRST PAC
D~CED l'lfl.tNESlUl'I SULFITE FROM THE EDDYSTONE SCRUBBER ON OCTOBER 2P 1 1975. 

THE MAGNESIUM OXIDE REGNERATION FACILITY HAS E!EEN OPERATED TO PROCESS 
ALL IUGM~IUM SULFITE DOWNS AT THE EDDYSTONE SCRUBBER. 

THE SULFUR DIOXIDE SCRUBBING ~YSTEM wAS TEMPORARILY SHUT DOWN DtCE~~Ek 
311 1975, BECAUSE THE ACID PLANT REGENERATION FACILITY AT THE OLIN 
CHEMICAL SULFURIC ACID PLANT IN PAULSbOR0 1 NEW JERSEY PER"ANENTLY CtASED 
OPERATIOH5o THE ACID PLANT REGENERATION FACILITY WAS RELOCATED TO THE 
ESSEX CHE~lCAL PLANT IN NEWARK, NEW JERSEY. 

THE P~RTlCULATE AND SULFUR DIOXIDE SCRU&BING SYSTEM INSTALLED ON THE 
EuDYSTONE NOo 1 UNIT IS THE FIRST PHASE OF A TWO-PHASE PROJECT. FOLLOWING 
SUCCESSFUL DEVELOPEMTN OF THIS SYSTEM WITH "ORE CONTINUOUS OPEAATIOl\ 1 IT 
WILL BE INCORPORATED INTO lHE DESIGN FOR THE COMPLETE SULFUR DIOXIDE 
RiMOVAL O" ~DDYSTONE NO. 2 AND ONE OF THE TWO EXISTING UNITS AT THE CROMBY 
STAllO"lo 

ADDITIChAL If'tFO~MATlON AND DATA CONCERNING THE OPERATION OF THE PAR
TICULATE ANO SULFUR DIOXID 1 SCRUBbERS INSTALLED AT THIS PLANT ARE PROll IDED 
IN THE PE~FORMANCE TABLE THAT FOLLOWS, 

nc 
•• PROuLEMS/SOLUTIONS/COMMENTS 

THE SCRUBLil\G SYSTE~ AT THIS PLANT CONSISTS OF THREE PARALLEL SCRUBbING 
T~AINS INCORPORATING 3 WET PARTICULATE SCRUBBERS AND ONE S02 ABSORBER 
MCDULE. T~ERE WAS A BRIEF OPERATING PERIOD ON THE PARTICULATE SCRUBBERS 
FROM MID-NO~EMBER 1974 TO MARCH 1975. PROBLEMS ENCOUNTERED CENTERED AROUND 
THE SCRUBLER UOOSTER FANS Af'tD THE FLUE GAS AND LIQUID CONDITIONS, T~E 

B-SIDE BOOSTER FAN DEVELOPED HIGH SHAFT VIBRATION WHEN STARTED FOR THE 
FIRST TIMlo THIS PROBLEM WAS DESIGN RELATED1 INVOLVING AN EXCESSIVE ClEAR
AhCE AREA BETWEEN THE SHAFT AND WHEELHUB. ALSO, EXTENSJllE CORROSION 
DE~ELOPED II\ THE C-SIDE PARTICULATE SCRUBBER INTERNALS. THIS WAS CA~SED BY 
LO~ 5CRUHbING SOLUTION PH LEVELS AND CHLORIDE LEVELS AS HIGH AS 2CC~ PPM. 
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EPA UTlLllY fuD SURllEY: FOUr<TH QUARTER 1979 

PH IL ADE L P H I A ~ LE C T QI C : E 0 0 Y S TON E 1 A CC ON T • ) 

-------------------------------------·••••PERFORMANCE DATA--------------------------·------·-•• 
PERIOD MODULE A~-ILAblLlTY OPERA01LITY RELlABlLJTY UTILIZATION % REMOVAL PER BOILER fGO ~;;:-

12174 SYSTEM 

1/H SYSTi:.M 

Z/75 SYSTfl'. 

3175 SYSHM 

4175 SYS TEI'! 

5175 SYSHl'I 

6175 SYSTEM 

7175 SYSTEM 

S02 PART. HOURS HOURS HOURS FAClOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ---·-

THESE CON~ITIGNS COUPLED WITH THE THERMAL SHOCK OJ A HOT START PROCE;~;;--
CAUSED TH~ CORROSION• THIS PROBLEM WAS AMELIORATED BY CAUSTIC ADDIT!CN• 
HIGHER 6LCWDOWN ANO E"PLOYIN6 A COLD START PROCEDURE. AT APPROXl~ATELY 
THIS TIME, A CHECKOUT OF S)2 SYSTE" WAS CONDUCTED• BLISTERING ANO PEELINGM 
Of THE POLYURETHANE COATINGS WERE DETECTED AND CORRECTED &Y RECOATJl\G _ 
t.lTH FLAKt.GLASS. 

744 

744 

67~ 

744 

7Zi:. 

744 

7ZC 

744 

•• P llOt: LEMS IS OLU TION SI CO Ml'! EN TS 

8175 SY STEM 

9175 SYSHM 

10175 SYSTEM 

'117 5 SYShM 

'2175 SYS HM 

1/76 SYS HM 

Z/76 SYS HM 

THE c-SIDE PARTICULATE SCRUBBER RESTARTED ON JULY 23, 1975. THE T~c 
OTHER TRAINS, B·SlOE ANO A-SIDE, 11EllE PUT INTO OPERATION ON AUGUST 15 AND 
0CT08EQ 2, ~ESPECTJVEL'· THE soi ABSORBER MODULE IN THE C-SIDE SCRUbBlNG 
TRAIN WAS INITIALLY PLACED lN SERlllCE OCTOBER Z; 1975. THE OLIN CHE~lCAL 
MGO REGENlRATION FACILITY FIRST PROCESSED MAGNESIUM SULFITE FROM THE EDDY• 
STONE SCRl!BbER ON OCTOBER Zfl, 19n. THE C-SIDE PARTICULATE SCRU&RER OPUA
HO A TOTAL OF 21!31 HOURS THAOUf.H JANUARY 310 19760 FOr. Ah AVAILAl:IILH Of 
?: PERCENT. TH~ B•SIDE TRAIN HAS OPERATED A TOTAL OF 1933 HOURS THRCU6H 
JANUARY 31, 1976 FOR AN AVAILABlLJT'I' Of 55%. THE SIDE TRAIN OPEAA• 
TED A TOTAL OJ 626 HOURS THROUGH JANUARY 31, 19760 FOR Ah AVAILAPILITY Of 
24%. THE (•SIDE 502 ABSORBER WAS IN SERVICE A TOTAL Of 556 HOURS 
TttROllGH DECEMBER 31 0 19750 t.ITH AN AVAILABILITY Of :n:ii; SINCE START 
UP. PROBLEMS ENCOUNTERED IN THE OPERATION Of THE THREE SCRUBBING TRAINS 
lhCLUDED: UNDER-DESIGNED RECIRCULATION PUMP~, MALFUNCTION OF THE FLuE 6AS 
av-PASS DAMPER DiJVE UNITS AND FAILURE Of THE DOUBLE-bAIC• REfRACTO~Y 
LINING IN THE REHEAT CON~USTION CHAMBER. 

744 

720 

74,. 

72i.i 

744 

744 

696 

•• PA Ou LUIS IS OLU TION SICOPIMEN TS 

3176 HSHM 

4176 SYSHM 

5/76 SYSH.M 

OPERATION OF THE S02 SCRUBBING SYSTER AT EDDYSTONE WAS TERPOAARlLY HALTED 
BECAUSE ThE ACID PLANT REGENEAATI~N FACILITY AT THE OLIN CHEMICAL SuLfUAJ 
ACID PLANT IN PAULSHOROe NEW ~EASEY PERMANENTLY CEASED OPERATIONS. THE t 
UTILITY IS hOW INVESTIGATING ALTERNATIVE AE&ENERATION SITES. A MINIMUM Pia 
JOO Of SU MONTHS WILL ltE RECIUIAEO FOR RELOCATION ONCE A CHOICE IS l'ADE. 
THE UTILITY ANNOUNCED PLANS FOR RELOCATION Of THE RE&ENERATlON FACILITY Al 
THE ESSEX CHEMICAL PLANT IN NEWAR~. NEW 'EASEY. 

744 

72{, 

744 
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EPA UTILITY FGD SUkllEY: FOURTH QUARTER 1979 

PHH.ADELPHIA ~LECTH C: ~DOYSTOl\E 1A <CONT.) 

••w•··-----------------------------------·pE~FORMAl\ICE DATA------------------------------------------
PERJ OD MODULE AVAlLAUILITY OPERAOILITY RELlA~ILITY UTILIZATION X REMOVAL PER SOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR -----· 
6176 SYSH~ 72 l. 

** P"O"LEMS/SOLUTIONS/COMMENH 

7/76 S YSHM 

8/76 SYSH,. 

9/76 SYSTEM 

10/H SYSHM 

11176 SYShM 

Rt.SUl"PTlOt. OF SOC: SCRUBBING OPERATlOt;S JS PRESENTLY SCHE.DULED fOll DtCEMbER 
h76. THE P:LOCATlON Of THE REGENERATlON FACILITY IS r;Ow IN PROC,RESS. THE 
PAPTlCUL.ATE SCRUtbERS A"E OPERATIONAL. THE C•SlDE BOOSTER FAN HAS 
OcV::LOPED A MATHIALS FAILURE BETWEEN THE HUB AND SHAFT ClDENTltAL TO THEI 
b•SIDE UNlT MENTIONED EA~LIER). 

744 

744 

72L 

ALL THREE BOOSTER FANS HAVE NOW DEVELOPED THE MATERIALS FAILURE PETwEEN 
THE ~U~ A~D SHAFT <AS IDENTIFIED IN THE AbOVE FOR THE B-SIDE UNIT>. THESET 
UhJT~ HAii~ bEEN RETURNED TO THE MANUFACTURER FOR MODIFICATIONS AND 
~tPAI~S. CuR~ENTLY, ONE OF THE PARTICULATE SCRUBBERS IS IN THE FLUt C,AS 
STl<EAM. TO DATE, ALL THREI OF THE i.ET PARTICULATE SCRUSeERS HAllE NGT 
St~N ANY APP~ECIAbLl SIMULTANEOUS SERVICE TlME. 

744 

72 c 

• • PP<O.,Ll:MS/S OLUTlON S/CC fllMENTS 

1Zl7t SYSTE"I 

1177 SYSTE~ 

MbO SCRU~lING OPERATIONS ARE NOw SCHEDULED TO RESTART IN MAY 1977. oEGEN-R 
RiLENERATlON FACILITY RELOCATION lS BEING COMPLETED, AND MODIFICATlCNS TOD 
THE 10 uOCSTE~ FANS CURRENTLY BEING EFFECTED COl';SlST Of CONVERSION fROI" A 
SHRINK FIT 10 A SLIP FIT. THESE MODIFICATIONS ARE EXPECTED TO ELIMINATE 
PECU~Rir;G VIBRATION PRObLEMS. 

~ .. 744 

744 

c 

•* P~O~LEMS/SOLUTIONS/COMMENTS 

Z/77 SYSHM 

3/77 SYSTEM 

4177 SYSTEM 

Th£ MGO SCRUBBING SYSTEM AT EDDYSTONE NO. 1A IS STILL SCHEDULED FOR 
RlST~RT I~ ~AY 1977. THE START-UP OF THE NEW MAGNESIUM SULFITE REGENER
ATION FACILITY AT THE ESSEX CHEMICAL PLANT AT NEWARK, N.J. IS ALSO SCHED· 
ULED FOR MAY 1977. THE THREE PARALLEL VENTURI SCRUBeERS CONTROLLING PAR• C 
TlCULATE U'IISSIONS ON EDDYSTONE 1 WEl'lT BACK INTO SERVICE IN MARCH H77 0 

744 

72C 

•• PROSLEMSISOLUTIONS/COMMENTS 

5177 SYSTEM 

RESUMPTION OF MAGNESIUM OXIDE SCPUBblNG OPERATIONS OCCURRED DURJt;G THE 
REPORT PEfilCD. THE UTILITY REPORTED THAT SQ2 SCRUSBING OPERATIONS Wt~E 
NOT CONTINUOUS THROUGHOUT THE PERIOD. THE AbSOPBER wAS JN SERVICE AFPROXl• 
MATELY (Jt HOURS DURING MAY. RE~ENERATION OPERATIONS AT THE ESSEX FACILITY 
WERE t;OT CONDUCTED DURING THE PERIOD. PECO PLANS TO INITIATE soi RECOVERY 
AND MAGOX FtGENERATION OPERATIONS DURING THE MONTH OF JUNE. THE 502 ~ODULE 
CONTAINS HIO ABSORtHR SECT IONS IN SERIES (EACH SECTION CONSISTING OF AN 
ADJUSTABU. hOD DECK WITH Ut.DERSPAAYS). Ot;LY ONE OF THE ABSORBER SECT10"S 
lS BEING USlD FOR SC2 REMOVALo S~2 REMOllAL EFFICIENCY HAS NOT BEEN 
MEASURED. MAGNESIUM OXIDE LOSSES lN THE SYSTEM lABSORPTJON AND 
AEGENEAAT10t;) ARE ESTIMATED AT 1~~. 

744 
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EPA UTILITY FGD SURllEY: FOUi<TH QUARH~ 1~79 

PHI LAI.IE LPHIA oLECTRI C: t.DD YSTOr. E 1A CC ONT•) 

-----------------------------------------·PE~fvRl"ANC[ DATA------------------------------------------
PERl 00 MODULE AllAILABILITY OPE~AHILlTY RELIAPILITY UTILIZATION ~ REMOVAL P~R bOILER FGO CAPo 

S02 PART. HOuR~ HC'URS HOURS FACTOR 

------
o/77 SYSHM 72 ~ 

• * PkOulEMS/S OLUT ION :./COMl"ENl~ 

7177 SYSH"l 

8177 :.YSTtft 

9/77 SYSTtl'I 

10177 SYSTt1'1 

11177 SYSTll" 

12177 SYSTEM 4 1. ') 

FAlll•~2 Of ~.Jr.:JH ANCILLIARY EQUIPMENT CAUSED SOME SHUTDOlilNS. LAHR, THE 
~~ILfR ITSELF ~iNT DOW,. OVER THIS PERIOD THE ROTARY llALVl ON THE MAG. 
SuLFITE o~ILR DISCHARGE PLUGGED PEPEAlEOLY. ALSO TH~ bELTS ON THE 
A~ITATOR tF THE MAf.·OX PPESLAkER FAILED. 

74 4 

74 .. 

THE ROTAFY VALllE PROBLEM APPEARS TO BE SOLVED. CUMULATIVE AVAILAPILITY 
S:i."lCr ~·AY IS ;sTIMAlED TO BE ROUGHLY .534. Pi:CO REPORHD 131 HOURS Of 
Ct•TI~UOUb CPERATIGN FOR THE SCRUUb~q ANO THICKENER CENTRIFUGE DAYIN6 
LOOP. OURlNL THE ~EPORT PEPIOO THERE HAVE fEEN CONTINUAL PROBLEMS WITH 
THE GLAr.o FACkING ON THE Fto SYST~~ CIRCULATION PUMPS <STUFFING aox>. 
Pt.CO H45 ~I~Ct CHA~LED THE GLAND CONFIGURATION. THERE ALSO WAS A PRCBLEM 
wlTH HibH SOLIDS FORMATION IN THE THICKENER. DURING THE OCTOBER-NOVEMBER 
Pt~ICD THE~E wAS or.E RUN WHICH LASTED APPROXIMATELY FIVE DAYS. 
GLAr.D PAC~ING PRObLEMS PERSISTEll AND ~ECHANICAL SEALS A~E BEING CONSIDERED 
A5 PCSSl~L[ ALTERNATIVES. EVEN wITH HtAT TRACING THE SEAL WATER FROZE-UP 
CALSI~G QCTAMETERS TO BURST. HI~H SOLIDS PROBLEM IN THE THICKENER IS STILL 
A PIHdlLEl'I HtAo 

72 c 

744 

7Z c 

744 

•• PkO~LEMS/SOLUTIONS/CCM~ENTS 

1/7A SYSTtM 

2178 SYSTElll 

THE UNIT ~~NT DOWN DECEMBER 22 FOR A TURblNE OVERHAUL. DURING THE OUTAGE 
MAINTENANCE AND Mir.CR MODIFICATIONS WILL bE MADE ON THE SCRUBBERS. THE UNI 
IS EXPECTED TO bE bACK ON LINE THE FIRST WEEK IN MARCH. THE AVAILABILITY 
F ACTC k FO~ THt OCT, NOV, ANO DEC C..UARTER WAS 411. DURING THIS PERIOD SOME 
OF THE HE~T TRACING FAILED AND OTHER PROBLEMS OCCURRED WHEN LINES FROZE AT 
THE ACIO fLANT CAUSING THE FACILITY TO BE RUN INTERMITTENTLY. THE GLAND 
PACKING P~CbLEMS HAVE NOT YET SEEN SOLVED ANO MECHANICAL SEALS ARE STILL 
BEING CON~l~EREOo 

. -; 
~ . ,_ 

744 

072 0 

** PRCuLEMS/SOLUTIONS/COMMENTS 

le/H SYSTt"I 

ThE TURblNE OVERHAUL CONTINUED DURING THE REPORT PERIOD. DURING THE SHUT• 
DLwN PERICO IT WAS FOUND T~AT SOME HIGH PRESSURE STEAM TUBES WERE CRACKED, 
SC UNIT "'AlNTE~ANCE HAS TAKEN LONGER THAN EXPECTED. SOME MINOR FGO SYSTEM 
MLDIFlCATIOr.S HAVE ~EEN INCORPORATED IN THE COURSE OF THE SHUTDO~N fEAlOD. 
START UP lS EXPECTED I~ MID-APRIL 197b. 

744 c 
720 

•• P•OcL~MS/SOLUTIO~~/CCM~ENlS 

517c SYSTLI". 

THE UN I T C 01 E I> AC Ii. t.l N LI"' E JU Ill E 1 A FT EA AN E llT ENS IVE SYSTEM MOD IF IC A TI ON 
OuTAtE ~HlC~ bEGA~ DEC~MPEQ 22. THE UNIT WAS EXPECTED PACK ON LINE IN "ID
Af~IL1 bUT THERE -~S A PQO~LEM ~ITH A SUPER PRESSURE STEAM TURBINE. 

744 
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EPA UTILITY FCu SU"VEY: FOURTH QUANTE~ 1979 

PHILADELPHIA i.LECTRIC: ED~YSlOP,E 1A ((ONT,) 

------------------------------------------PE•fORMANCE OATA------------------------------------------
PEAI 00 MODULE AVAlLAUILlTY OPE~ABILITY RELIABILITY UTILIZATION % REMOVAL PER ~OILER fGD CAPo 

S02 PART, HOURS HOURS HOURS FACTOR 

o/78 SYSHM .. ? • ') 

** PhO~LtMS/~OLUTIONS/COMMENl! 

7J7P. SYSTd• 

8/H SYSftr<, 

D~Rl~G JU"E THE FGD SYSTEM ACHIEVlO A 49l OPERAHILITY, OPERABILITY FOR 
JULY wAS ~1%. P~Ol'LEMS OCCURRED IN LAH JUNE Wl TH THE MGS03 SLU~AY 
ClR(ULATitP, PUMP •HEN THE UTILITY DISCOVERED THE RUuBER LINER WAS TCRN 
A•AY, THE~E HAVE bEEN SOME PROBLEMS WITH THE MGO SECTION wHERE THE ~GO 

~l•ES wITH THE SYSTEM LIQUOR, FlPE bRICK WAS REMOVED FROM THE FLUID PED 
RtACTOR CHA~8ER TO REPLACE THE ACID BARRIER PLATES WHICH wERE FAILI\G, 
THE FlH L~lC~ WA.S THEN Rt.PLACED. THE SLOW PIEU EY PIECE PROCEDURE liAS 
TJME CONSL~ING ANO ACCOUNTED FOR MOST Of THE REGENERAbLE FAClLTY DO.~ 
TIME (MGST CF JUNt ANO JULY), MAJ~R PRO~LEMS WERE SOLVED ON lHE REGiNEP
ATIV~ FAClLITY OVER THE PERIOD RESULTING IN IMPROVED AVAILABILITY Of THE 
F ACll I TY. 

744 

32.C 744 6!1 z 4,. 

•• Ph0~LEMS/SOLUTI0~5/COMMEN1S 

9178 SYSTEM 

~u•IhG THL MONTH OF AUGUST SCRUbPER CIRCULATING PIPINb PROBLEMS ~ERE 
f~CO~~TERLD. A bUTTERFLY CONTROL VALVE WAS NOT FULLY OPEN AND A SECTION 
Jf PIP~ DCWNSTPEAM AT A ?0 DEGREE BEND E~ODiD AWAY. TO CO"RECT THE PPOPLE~ 

T~c l~TTEhFLY VALVE wAS TAKEN OUT ANO REPLACED WITH A RESTRICTION O•IfACE. 
ThE CIQCULAllON PUMPING RATE wAS ALSO REDUCED, 

56.C 72 c 516 402 

** P~O~L~MS/SOLUTION~/COMMENTS 

1u/7~ SYSHM 

THE UTILITY REPORTED THAT NO MAJOR PROBLEMS WERE ENCOuNTERED DURING THE 
MONT~ OF ~EPTEMBER. CERTAIN MECHANICAL P~OBLEMS WERE RESOLVED WHICH CAU~ED 
Ah lMPQOVEMENT IN THE OPERABILITY FIGURE, 

744 

•• PRObltMS/SOLUllON~/COMMtNlS 

11/7E SYST:."' 

12171' SYSTi.M 

1/7'1 SYSTi.i" 

2./79 ~YSHM 

THE fGO SlSTEM WA~ SHUT DOWN FOR AN APPRECIABLE TIME DURING THE LAST 
Q~ARTER Of 1978 DUE TO MODIFICATIONS 10 THE MG~ SLAKING EQUIPMENT. 

72C 

744 

744 

74 4 

•• PhOLLEMS/SOLUTlOhS/COMMENTS 

NO INFORMATION liAS REPORTED FOR THlS REPORT PERIOD. 

4/71 SYSHM 72 c 

5/7Q SYSHf'I 744 

o/79 SYSTEM 

•• P~OLLi:MS/SOLUTIO"IS/COMME"ITS 

717CJ SYSHI': 

~O INFCRMAllON IS AWAlL~BLE FOR THIS PERIOD BUT SHOULD BE FOR THE NE•T 
RE~ORT PERIOD, 

744 
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EPA UllLilY f,,D SUR\IEY: FOURTH <.JUA~H.R 1979 

PH ll. AD EL PH I A i. U CT PI C : t 0 D Y ST Oti E 1 A ( C 0 I. T • ) 

----------------------------------------·-PERFORMANCE DATA------------------------------------------
PEAlOD MODULE AVAILA&lLITY OPE~A8ILITY RELIA~ILITY UTILIZATION X REMOVAL PER &OILER FGD CAP. 

502 PART. HOIJRS HOUllS HOURS FACTOR 

8179 SYSHl'I 744 

9/7C. SYSHM 72 c 

** P~Ouli::l'IS/S OLUT ION SICCl'll'IEt-llS 

NO OATA ~A~ AVAllAbLE FOR THE UNIT DURING THE THIRD QUARTER 1979 0 

10179 ~YSHM 74 4 

11179 SYSHM 

12179 SYHtM 74" 

.,. PkOL>LEMS/S OLUTIOIH/COl'IME"'TS 

NO INFORMATION ~AS AVAILABLE FOR THIS PERIOD. 

3 J8 



EPA UTILITY fG~ SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OESIGN A"4D PEIHOIHONU DATA FOii OPERATIONAL OOMESTIC FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY t.Af",E 
PLA'H NA"E 
UNlTNUMb:R 
C 1 TY 
STATE 
REGULATORY CLASSIFICATION 
PAliTlCULATE LMlSSION Lll'IITATlON - t.G/J 
so<. EMI s SI ON LlMl TA Tl0"4 - t.G/J 
NET PLA~T GE~E~ATING CAP~CITI - ~W 

C.ROSS UNIT GUH.RATl NC. CAPACITY - !"~ 
NET UNIT GLNERATlNG CAPACITY ~/FGD - Mi. 
NET UNIT Gt,.,~RA TING CAPAC Ill i. 0 /FGL - Moi 
i0Ul\IALE"1T SCRUtllHD CAPACITY - Mw 

** ~OILEI< DATA 
!)UPPLIER 
TYPE 
~ER\llCt LOAD 
COMMERllAL SERVICE DATE 
MAX IMUI': bOlLE.R FLUE. C.AS Fl Ow - CU .MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP L>IAME TER - M 

** FUEL DATA 
FUEL T YP~ 
fUEl GRADE 
AVE~AGE HEAT C0"4TENT - JIG 
i<ANGi: HtilT CONT Er.T - LlTU/l b 
AV 10 RAGE ASH CON TENT - :., 
RANGE ASH CONTE. NT - '.:: 
P.VEPAGE MOISTURE CO!HEt.T - l 
RANGE f"OlSTURE CCNTEt-IT - 4 
AV~flAGt ~ULFUR CONTENT - l 
RANG!: SULFUR CONTE NT - X 
AVEQAGl (HLORJD E CONHt.T 
RANGE CHLORIDE CCNHNT - ~ 

** ESP 
NUMBER 
TYPE 
PAR TlCuLAT• DE~ l(,N RtMi.llAL EFF lCIENcY - :0 

** PARTICULAH SCRUilt-E;; 
Nlll'lf'Efl 
HP!: 
SUPPLlf.R 
SHELL ~IATERIAL 

l..lNl"'G MATEqlAL 
FLUE GAS CAPACl TY - CU.M/5 
FLUE GAS T~MPERATU~E - C 
Lll.IUli> RECHICULATlON ~ATE - LlTH/S 
PRESSURE D•OP - ~PA 

** fC,D ~YSTEM 

::OALEA8LE f"ROOUC TITttflOwA .. AY PRO~UCT 
C>ENERAL P~OCESS TYPE 
PROCESS TYPE 
PROCESS ~DOITIVES 
SYSTE"I SuPPLIER 
A-E FHI" 
C0"4STRUCT10N Fl R~; 
DEVELOPM"NT LEVEL 
t.Ew/RETROFlT 
PARTlCULAH. QESICiN REl'!C.VAL EfflClEl'oCY - 4 
S02 DESluN REMOVAL EfFlC!fNO - 4 
INl TIAL START-UP 
CONSTRuC TION I NITI ATIOll. 
ABSORE'f.11 SPARE CAPACITY lliDEll - :.0 
ABSOROER SPARE COMPO"IEt. T l lvDEX 

PUBLIC SERVICE OF NEW MEXICO 
SAN JUAN 
1 
WATER FLOW 
NiW filEXlCO 
c 

21 • 
14 (:. ........ 
3 61 • 0 
314. 0 
33::' .o 
361.0 

....... * 

PULVERIZED 
BASE 

J/ 7t 
62C:.44 

. 122. e 
****** 
*** ...... 

COAL 
•••••• 

20934. 

* * * * •• 
1 ~. B 2 

****'** 
• 8 0 

******** 
****** 

HOT SIDE 
99.8 

4 
llt:NTURI 

COAL 

DA\IY PO .. ERGAS 
CAQBOf\f STEEL 
ACID BRlCic. 

257.2 
13~.1 
224.9 

••••••• 

.J5C. LE'/MMBTU) 

.34G LB/f'lf'IBTU) 

<1319000 A(FM) 
( 253 f) 

(**** FT> 
, ••••• fl) 

( S.:iOJ eTU/LB) 
855 c 

545000 ACFll\) 
2 77 f) 

3570 GPl'I) 
(***** lflf-H20) 

SALEABLl P~uDUCT 
WET S(RUBBll'oG 
WELLr<AN LORD 
NONE 
DA\IY POWEf<GAS 
STE ARNS-ROGER 
STEARNS-ROGER 
FULL SCALE 
RETROFIT 

99.50 
o s.o.:i 

4/7~ 

1 /76 
3!.0 

1.0 
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EPA UTILITY FGD SURllEY: FOURTH QUAf<TER 1979 

PUBLIC SEhVlCl Of NE.W M<.XICO: SAN JLAN 1 (CONT.) 

** AbSORbUi 
NUl'lfl ER 
TYPE 
lNl T !AL START UP 
SUPPLlUl 
NUl'IPER OF STAGE.S 
!:.HELL MATEklAL 
SHELL LINER MATEhlAL 
INTERNAL MATERIAL 
bOILtR L~AO/A~SOkBlR - ~ 

<>AS FLO• - cu.MIS 
C.AS TfMPLRATURE - C 
Ll<lUIO RtCIRCULATlv'< ilATE - LITERIS 
PRtSSukt DkOP - ~p~ 

SUP~RFICAL GAS 11£LOCITY - MISEl 
PARTICULATC. l"ILET LOAD - 6/CU·"'· 
PARTIC.,LATt. ilEMOVAL EFFICIE'JCY - '% 
so~ INLET CONCE.NHATior, - PPM 
S02 CUTLc. T CONT RAT ION - Pf'M 
SOZ DESILN REMOVAL EFFICIENCY - i 

* * f ANS 
NUl'I Pc R 
TYPE 
SERllICE - aET/ORY 
CAPACITY - CU.MIS 

* * PUMPS 
SEHlllCt. 

SLURRY Tr<ANSFEk 
SCAUtttLR Rt:ClRCULATION 
ABSORttil< RECIRCULATION 

** ~tHEA TER 
NUMf' ER 
TY PE 
HEATl~C. l'l(OIUI". 
TEMPERATURC. ~00 Sl - C 

** WATE.R LOOP 
TYP~ 

PURGE ,.ATER LOSS - LlTt.R/S 
FRESH l'IAkEUP WATtA AODlTlON - LITERS/S 

** bYPROOUCT:. 
bYPACDUC T NAT UR C: 

l:YPRODuCT QUANTITY - I" T/H 
01 SP CS IT ION 

4 
TRAY TOWER 
4178 

DAVY POWERGAS 
5 

CONCRETE AND 31b SS 
NON£ 
316L SS TRAYS 

33.0 
2J7.16 ( 439(100 AtfM) 

4P.9 
47. 
4.0 
3.3 

.1 
75.0 

700 
1: 
9".' .(I 

4 
SCRUBBER 
DRY 

155.73 

NUl'IBER 

1 
4 
4 

FD 

< 12C F> 
( 750 GPI') 
<16.::J IN-H20) 
( 10.8 FT/S) 

.C53 GRISCF> 

( 330000 ACFM) 

HOT AIR INJECTION 
SHA"' z, .• I! 5 0 f) 

CLOSED 
.c 

3:: .z 

ELEMENTAL SULFUR 
• 8 5 ( 

MARKETED 

(I GPM) 
480 GPM) 

.94 TPH) 

------------------------------------------PE~fORl'IANC I DATA------------------------------------------
PERl OD MODULE A~AILAblLITY OPE~APILITY RELlAblLITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
411'i' SYSTd'I 1Zu 

** PRObLEl'IS/SOLUTIONS/CtMMENTS 

5/7€ SYSTEM 

o/71! SYSTt"' 

502 AdSORFTION BEGAN ON AP~ll 8, 1978 USJNG TWO Of THE FOUR CELLS. ONE 
THlkD Of THt FLUE GA~ IS BEING BYPASSED. 

THE AuSOR~ERS WERE DO~N FOR 28 HOURS. 

744 

•• PROi.LEMSISOLUTIONS/COM"!ENTS 

7/78 SYSTtM 

A HIGH P~lS~URE OAOF ACROSS THE VENTUHIS PREVENTED FULL FLUE GAS THROUGH 
HtE FGO SYSTEM. 

744 

31J 



~PA UTlllTY FGD SURVEY: FOURTH QUARTER 1979 

PUBLIC SERVICE Of NEW MEICICO: SAr-4 JIJA"° 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOO MODULE AVAILABILITY CPE~APILlTY RELIABILITY UTILIZATION 1 REMOVAL PER BOILER fGD CAPo 

502 PART. HOURS HOU~S HOURS FACTOR 

8178 SYSTil'I 744 

•• PhOULEMS/SOLUTIONS/COl'IMENTS 

9/78 SYSTEM 

THE HIGH PRESSURE DROP WAS LOWERED BY ADJUSTING INTERNAL PLUMB BOBS, 

QEPAIRS WERE MADE TO THE MIST ELIMINATORS WHILE THE MODULES WERE OOwN 
DIJRING PLLMB 808 ADJUSTMENTS. 

72 iJ 

•• PRO~LEMSISOLUTIONSICOMMENTS 

10/78 SYSTEM 

A FIRE IN THE START-UP TRANSFORMER DUCT BANK CAUSED A TWO WEEK BOILER 
01.JTAGE. 

744 

** PRObLEMS/SOLUTlONS/COMMENTS 

HEAT TRACING FAILURES ALLOWED LINE FREEZING TO OCCUR. 

SOME SULFUR PRODUCT HAS BEEN PRODUCED. 

11178 SYSTEM 72C 

1Z/7e SYSTEM 744 

•* PRObLEMS/SOLUTlONS/COMMENTS 

1179 SYSTEM 

2179 SYSTEM 

3179 SYSTEM 

4179 SYSTEM 

S/79 SYSTEM 

THE SYSTEM HAS BEEN AUNNlNE HOWEVER WEATHER RELATED PROBLEMS LIMITED 
OPERATIONS TO 2 MODULES. 

744 

672 

744 

72J 

744 

** PAObLEMS/S OLUTIONSICOMMENTS 

7179 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

HOURS ARE NOT YET AVAILABLE BECAUSE THE UTILITY IS CONCENTRATING EFFORTS 
ON OPERATltN OF THIS NEW UNIT. THE UTILITY REPORTED THAT THE SCRUBBING 
MODULES THEMSELVES ARE OPERATING flNEo ALSO THE CHEMICAL PLANT IS READY 
ANO THERE IS NO SYSTEM PLUGGING WHATSOEVER. 

THE MAJOR ~ROBLEM ENCOUNTERED WAS GYRATING FANS. 

744 

744 

720 

** PA08LEMS/SOLUTJONS/COMMENTS 

10179 SYSTEM 

11179 SYSTEM 

12179 A 9 4.0 

DURING THE THIRD QUARTER THE UNIT OPERATED ON TWO ABSORBERS. ALL FOUR 
ABSORBERS hAWE BEEN LAA6ELY AVAILABLE. ONE ABSORBER VAS DOWN DUE TO 
BOOSTER BLOWER VIBRATION PR•BLE"S• 

744 

720 

79.0 23.8 
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EPA UTILI 1'I' FC.D SUA\I Er: FOURTH QUARTER 1979 

PUBLIC. SERlllC.E Of NEW l'IEXlCO: SAlll Jl.AI. 1 <CONT.) 

-------- ------------ --- ------------------•PE A f OAMANC I DATA--------------------------------- -- -------
PER l OD MODULE AVAILABILITY OPEPAAILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER FGD CAP. 

8 
c 
D 
SYSTEM 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----1cc.0 
.o 

3~.o 
5 6 ,() 

6 7.4 
.o 

5.fl 
3 8.0 

zo.3 
.o 

1 • fl 
11.0 

------
744 224 ll 5 

•• PAObLEMS/SOLUTIONS/COMMENTS 

A RE.HEATER PRO~LEM HAS LIMITED SCRUBBING OPERATIONS TO 2 Of THE 4 ABSORBER 
MODULES. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OESIG"I ANO PtRFORr'ANl£ DATA FO~ OPERAT10t.AL DOMESTIC FGD SYSTE14S 

----------------------------------------------------------------------------------------------------
COl'IPANY llA'"t 
PLAl'IT NAl'E 
UNIT NUi"b~~ 
CITY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE "MISSION LIMITATl(!N - llG/J 
so~ EMISS!vN Lll'H TA TION - t•GIJ 
NET PLANl ~EllERATING CAPACITY - l'I~ 
GROS!> UNJT G<NERATlN6 CAPAClTY -l"lo 
NET UNlT GENE.RATING CAPAC!lY lol/FGD - ,.,w 
NET UNIT GENeRATING CAPACITY wO/FGt - Mw 
EQUIVALE~T SCRUBUEO CAPACITY - ~w 

"* BOILER DATA 
SUPl'LHR 
TYPE 
SERVICE LOAD 
COl'IME~CIAL SERVICE DATE 
MAXI,.,U~l oOILEP FLUE CA5 FLOw 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - ~ 

u FUEL DATA 
FUEL TYPE 
FUEL G~ADE 

AVC:llAGE t1EAT CO'HEr.T - J/C, 
RAN c; E Ht AT C 0 NT E II. T - t· 1 U IL B 
AVE.PAGE ASH CONH.NT - l 
RANCE ASH CONTE NT - '; 
AVERAGE MOISTURE CO'lTEllT - ": 
.QA11GE MOISTURE CuNTHiT - % 
AVERAGE !>ULFUR CuNTEr.T - \ 
RANGE SULFUR CO '-lTE t.T - l 
AVERAGE CHLORID~ CONTE"4T - '. 
RANGE CHL.OliIDE CONTENT - l: 

•• ESP 
"4UMI:' ER 
TYPE 
SUPPLlER 

- CU .MIS 

PARTIC~LATE DESIGN REl'ICllAL f fflClENCY - 4 

** PARTICULATE SCRU!lFER 
lllUMI' ER 
TYPE 
SUPPL! ~R 
SHELL MATU!Al 
Lli'<Ir-.G l'!;.HRIAL 
FLUE GAS CAPAC! TY - cu.M/5 
FLUE GAS Ttl'IPERATU"E - C 
LJ~UIO RECIRCULATION RATE - LITEli/S 
PRESSURE DhOP - •PA 

** Fu!> SYSTE~• 
SAL fl lllE Pl< OD UC TIT 11ROwAwAY P~OLU( T 
GENEliAl PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYS HM SUPPLIER 
A-f fif.I' 
CONSTRUCTION Fl q,,. 
DEHLOPi"~NT LEll EL 
NEll/~EHOFJT 

PARTlCvLATi:: DESil.>N RE:<i~llAL EfflClENCY - X 
502 0011..N RE"'OllAL Eff!CHNCY - 4 
l N I T I A l ST A RT -U P 
CONSHuCTION 1"4ITIATIOr-. 
ABSOkBER SPARE CAPACITY I~DEX - 4 
ABSORBER SPARE CCMPONENT l NDEX 

PU~LIC SERVICE OF NEW MEXICO 
SAN JUAN 
2 
WATER FLO"' 
NEW MD ICO 
c 

21. 
14t. 

••••••• 
3 5(. J 
~J6 .;i 
"3 2 ( • 0 
3 5 (". 0 

....... 
PU L 11 E RI ZE D ( OA L 
BASE .. , .. 

ez;;,44 
, 2?. 8 ....... 

•• ., * ••• 

COAL ...... 
2C934. 

22. 4 5 ....... 
.-13""' ...... 

**** 1*** 

**** ** 

H01 SIDE 

.JSO L~ /Ml'IBTU) 

.34.:l LE>/MMBTU) 

<13190uC '-Cff'I) 
( 253 f) 

(**** FT) 
(••••• FT) 

9JOO i!TUILB) 
855J 

WEST !RN PRECIPJTATIOl\o 
99.S 

4 
llENTURI 
DAVY POwERGAS 
CARBON STt.El 
ACJO BRICK 

5450:)0 A(fM) 
Z77 f> 

25 7.Z 
136 .1 
2Z4.9 

••••••• 
357'J GPl'I) 

(••••• JN-H20) 

SALEABLE PRODUCT 
"'ET SCAUBbll•G 
wELLl"AN LO~ll 

"'!ONE 
DAVY POWERGAS 
STEA~NS-ROGER 

STEAQNS-ROGER 
FULL SCALE 
RETROFIT 

9c.so 
ss.oo 

o/7F 
1176 

313 
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EPA UllLilY FuD SURVEY: FOUhTH <WARTH 1979 

PUBLIC SUVICt (if NE ol ~l&:XICI.: SAN JLAI. 2 ((ONT.> 

• * AuS 0 P tJ !: ;. 
"UMfldl 
TYPE: 
lNl T lAL START UP 
SUPPLIEP 
lliUl'IEttll OF l.TAGE S 
SHlll ~.AlERIAL 
SHlll Ll~ER MATERIAL 
lNTE W~;AL l'IATE~l Al 
~OlLtR L~AD/AB~ORBtR - X 
GAS FLiiW - CUeM IS 
GAS TEMPtAATUllE - C 
LI~~ID AlClACULAllON RATE - LllEk/S 
PAf:SSUH Dl<OP - II.PA 
SUPHFlCAL GAS VELOCITY - MISH 
PAATICuLATE OUTLET LOAD- t/CU.~ 

S02 INLET CONCEl>iTAATIOf'.. - PPM 
S02 OUTL<T CONT RAT lON - Pl'M 
SO<: DE S l C. N A E 1'10 II AL Ef F l C IE N C Y - 4 

** f ANS 
l'<IUl'IB EA 
TYP~ 

SERVlCt - wET/DRY 
CAPACJlY - CU.MIS 

** PUMPS 
SE RV IC t 

SLUR RY HAI'<! SF EA 
SCRUIJBtA REC I RC ULA TION 
ABSORBER RECIACULATIOl'<I 

** REHEATEA 
l'<IUMBER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOOST - C 

** WATER LOOP 
TYPE 
PURGE WATER LOSS - LlT~R/S 

** BYPRODUCT~ 
&YPACDUC 1 NATURE 
IJYPACDUCT QUANTITY - M T/H 
DISPOSIT10"4 

4 
TRAY TOlilER 
8/7f 

DAVY POWERGAS 
5 

CONCRETE Alli~ 316 SS 
NONE 
316L SS TRAYS 

33 .a 
2C7.1o 

41' .9 
47. 

4.C 

•< 
120~ 

4 

b 5 
85 .Ci 

SCRUBBEli FD 
DRY 

1 

155.73 

4 
4 

( 4 3 9 0 00 A Cf M ) 
( 12'J f) 

C 750 GPI") 
<16.C IN-H20> 
( 1C.~ FT/S) 
( .:;19 GR/SC F > 

( 33Ju00 ACFIO 

HUT AlR INJECTION 
STEA" 

2.- .8 so r> 

ELEMENTAL SULFUR 
2.~4 ( c.25 TPH) 

fl!ARKETEO 

------------------------------------------PERFORMANCE DATA--------·---------------------------------
PEAl OD "ODULE AVAlLA~lLlTY OPE~AUILITY RELlARlLITY UTlllZATlOh % RE"OVAL PER BOILER FGD CAPo 

S02 PART. HOLIRS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ------
8/78 SYSHM 744 

•• P~OuLEMS/SOLUTIONS/COMMENTS 

9/78 SYSTEM 

lhlTlAl O~ERATIONS ~EGAN IN LATE AUGUST. 4LL THREE MODULES RAN TOGETHER 
FOR THE FlAST TIME IN EARLY SEPTEMBER. 

PRD~lEMS ~ERE ENCOUNTER~D ~ITH THE HOOSTER JAN CONTROL DAMPER. 

72C. 

•• PROblEMS/SOLUTIONS/COMMENT~ 

,0178 SYSHM 

A Two WEE~ ~OILER OUTAGE wAS CAUSED BY A FIRE IN THE START-UP TRANSFORMER 
DLICT ll ANK • 

744 

3,4 



~PA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

PUflllt SERVlCE Of NEW IHXICO: ~AN JL/.~ Z (CONT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PfRl CD "ODULE AVAlLABlLlTY ~P£~A~lllTY AELIAUlLlTY UTlLlZATlON X RE"OVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
•• P~OuLEMS/SOLUTION~/COMMENTS 

HEAT TRACING FAILURES ALLOWED LINE FR£EZING TO OCCUR. 

A TE~PORA~Y HIGH fLYASH LOADING WAS THE RESULT OF AN ESP MALFUNCTIO~. 

11/78 SYSTtfll 

1Z/78 SYSTt.M 744 

** PAOuLE"S/SOLUTION5/COMMENTS 

1/79 SYSHl'I 

2179 SYSTll'I 

3179 SYSHM 

4/79 SYSTd111 

';179 SYSHM 

THE SYSTE~ HAS BEEN RUNNING, HOWEVER; WEATHER RELATED PROBLEMS LIMITED 
O~EAATIONS TO 2 MODULES. 

744 

744 

720 

744 

•• PkObLEMS/SOLUTIONS/COMMENTS 

7179 SYSTEM 

dl79 SYSTEM 

9179 SYSHfl 

HOuAS A~E ~OT YET AVAILA8LE BECAUSE THE UTILITY IS CONCENTRATING EfFORTS 
ON OPERATitN OF THIS NEW UNIT. THE UTILITY REPORTED THAT THE SCRUBBING 
fllOOULES THiMSELVES ARE OPERATING FINE. ALSO THE CHEMICAL PLANT IS READY 
ANO THE~E lS NO SYSTEM PLUGGING WHATSOEVER. 

TH£ MAJOR PROBLEM ENCOUNTERED WAS GYRATING FANS. 

744 

744 

72C 

•• PRObLE"S/SOLUTIONS/COMMENTS 

11)/79 

11179 

12179 

DUR ING THE THIRD QUARTER TWO Of THE FOUR ABSORBERS WERE DOWN DUE TO 
LiOOSTE A blOWt.A VIBRATION PROBLElllS. 

SYSTEM 744 

SYSTEM 720 

E 1C:J.O 8 :.:- 66.q 
f 1110.0 7] .3 61.~ 
(i .o • c:; 
H .o .r 
SY SHM s :i.o 38.) 32.~ 744 622 239 

• • PRO!l LE MS/SOLUTIONS /CCMIUN 1 S 

DukING DECEMbER Two MODULES WERE DOWN COMPLETEL'· 

CURRE~TLY LNl Of THE TWO OPERATING MODULES IS ALSO DOWN AS A RESULT OF 
A 801LEA-AELATED POWER FAILURE. THERE WAS NOT ENOUGH GAS TO tALL fOR 
TWO "ODULESo 
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EPA UllLilV fC.D SURVEY: fOUl<TH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY hAl'IE 
PLANT NA~E 

UNl T NUMHk 
Cl TY 
STAH 
REGULATORY CLASSIFICATION 
PARTICULATE c.IHSSION Lli'HTATION - hGIJ 
so~ EMISSION llMITATIOfol- NGIJ 
NET PLANl GENERATING CAPACITY • MW 
GROSS UNIT GE.NERATJ NG CAPACITY • Ml. 
NET UNIT GENfRATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WOJFG(I - MW 
EQUl~ALE~T SCRUBBED CAPACITY - M-

u BOILER DATA 
SUPPLIER 
TY Pf 
'\ERlllCE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM UOlLER FLUE GA~ FLOW - CU.MIS 
FLUE GAS TEMPERATUhE • C 
STACK HEIGHT - i'I 
STACK TOP DIAMETER • Iii 

** FUEL DATA 
FUEL TYPE. 
fUH GRADE 
AVERAGE HEAT CONTENT • JIG 
RANGE HEAT CONTENT • BTU/Lu 
AVERAGE ASH CON TENT - % 
RANGE ASH CONTE NT - % 
AVEUGE MOISTURE CONT Ehl - % 
RANGE l'IOISTURE CONTE'1 T - '% 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE C0"4TENT - % 
RANGE CHLORIDE CONTENT - X 

** PARTICULATE SCRUBbER 
NUMBER 
TYPE 
SUPPLIER 
t!OlLER LOAD/SCRUBBER - % 
FLUE GAS CAPACITY - cu.MIS 
FLUE GAS TEMPERATURE - C 
PRESSU~E DROP - ~PA 

SUPERFICIAL GAS VELOCITY - MIS 
PARTICULATE INLET LOAD - GICU.I'. 
PARTICULATE OUTLET LOAD - G/CUoM 
SOZ INLET CONCENTRATION - PPM 
SOZ CUTLt:T CONC ENTRATICN - PPl'I 

** FGD SYSTEM 
SALEABLE PRODUCTITltAOWAWAY PROCUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A•E FIRM 
DEVELOPMtNT LEVEL 
NEwlAETROFll 
PART lCULAH DESIGN REMOVAL Eff lCIENCY - X 
SOZ DESIGN REMOVAL EFFICIENCY - X 
lNl TlAL START-UP 
CONSTRUCTION INITIATION 
ABSORBER SPARE CAPACITY INDEX - X 
ABSORBER SPARE COMPONE'1T INDEX 

•• ABSOllBEA 
NUMBER 
TYPE 
INl T lAL HART UP 
SUPPL HR 

PUBLJC SERVICE Of NEW MEXICO 
SAN JUAN 
3 
WATER FLOW 
NEW MEX lCO 
c 

21 0 oG50 LB/MMBTU) 
146. .340 LB/MMBTU) 

**** ••• 
534.0 
468.0 

******* 
534.0 

PULVERIZED COAL 
BASE 
••I•• 
96~.os <ZC4::J8JO ACFM) 
1Z::'.6 < 249 F> 

****** (•••• FT) 
******* l•••** FT) 

COAL 

****'** 
18841. 

22.45 
•••••• 
******** ....... 

• ao 
•••••• 
******** 
****** 

5 
VENTURI 
DAVY POWEAGAS 

33.0 
257.2 
136.1 

••••••• 
3.3 
.z 
.1 

100 .oo::i 
700.000 

8100 BTU/LB) 

****** 

( 545000 ACFM) 
( 277 f) 

(••••• llt-K20) 
l 10.8 FT/S) 
( 009 GRISCF> 
( .056 GR/SCF> 

SALEAt!LE PRODUCT 
WET SCRUBIHlllG 
WELLMAN LORD 
DAVY POWERGAS 
BROW~ & ROOT 
FULL SCALE 
NEW 

99 .so 
9".00 

12179 
1179 

2.s 
1.0 

5 
TRAY TOWER 

1182 
DAVY POWERGAS 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

PUBLIC SERVIC~ Of NEW l'IEXICO: SAN JLiAN 3 CCONT.) 

bAS fLuW - cu.MIS 
GAS lEMPt:RATURE - C 
PRESSUME DROP - KPA 
SUPERFICAL GAS V~LOCI TY - M/SEl 
PARTICULATE INLET LOAD - G/CU.r. 
PAIPlCIJLAH OUTLET LOAD- G/CU.I'! 
S02 INLET CONCE~TRATIOl'4 - PPM 
S02 CUTLc.T CONTRATION - PPl'I 

* • f ANS 
r.Ul'l8 ER 
TYPE 

•• ~lST Elll'llNATOR 

** HHEA lE~ 
TYPE 

** &YPROOUCT::. 
t;YPRCOllC T l>ATUR E 

FD 

2 4~. 6 7 
4!'.9 

4.2 
3.3 

• 1 
.1 

700 
1C 

( 510000 ACFM) 
( 120 f) 

(17.0 IN-H20) 
( 10.!l FT/S) 
l .CSti GRJSCF> 
l .G56 GR/SCF > 

HOT AIR INJECTION 

SULFURIC AC.lO 

----------------------------------------·-PtRFOAl'IANCE DATA·-------------------------•••••••••·------
PERIOD MODULE AVAILABILITY OPERABILITY AELlABlllTY UTlllZATlON X REl'IOVAl PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

12179 SYSTEl'I 744 

•• P~O~LEMS/SOLUTIONS/COMl'IENTS 

12179 J 
SYSHM 

10 J. 0 

THE SAN JUAN 3 UNIT BEGAN COMl'IERCIAL OPERATION IN DECEMaER 1979• HO•EVEA, 
THIS IS FO~ ONE MODULE ONLY. THE OTHER THREE MODULES •Ill BECOME 
OPERATIONAL ONE BY ONE UNTIL All ARE ON LINE. 

,, .z 
744 

** PRObLEllS/SOLUTIONS/COl'IMENTS 

ON~ MODULE BECAl'IE OPERATIONAL DURING DlCEMBER. NO SCRUBBER RELATED FROBLEMS 
HAVE fEEN ~EPORTED. 
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EPA UTILITY ful> SURVEY: FOUr.TH wUARlER 1979 

SECTION 3 
DESIGN AND PLRFORMANCE DATA fOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
PLANT NAfllE 
UNIT NU~~EI< 
CJ TY 
STATE. 
REGULATORY CLASSIFICATION 
PARTICULATE <:MISSION LlMJTATJCN - t.GIJ 
S02 El'llSSJON LHUTATION - f\GIJ 
NET PLANT GE~CRATJNG CAPACITY - MW 
GROSS UNIT GtNERATJ NG CAPACITY - Mi. 
NET UNIT GrntRATING CAPACITY lo/FGD - MW 
NET UNIT GENi:.RATING CAPACITY WO/FGLi - Mlol 
EQUI\IALEllT SCRUll!HD CAPAC I TY - MW 

•• BOILER DATA 
SUPPLilR 
TYPE 
SERVICE LOAD 
COM"'ERCJAL SERVICE DAH 
MAX IMUl'I tJOlLE R FLUE. GAS FL Ow 
fLUE GAS TtMPERATURE - C 
STACK HEIGHT - M 
STACK TOP lllAME TEA - ~' 

** FUEL D.\TA 
FUEL TYPE 
fUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - eTUILB 
AVEPAGE ASH coi.TENT - x 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - X 
AVERAGE SULFUR CONTENT - '
RANGE SULFUR CONTENT - ~ 
AVERAGE CHLORIDE CONTENT - ~ 
RANGE CHLORIDE CONTENT - ~ 

•• ESP 
NUMB ER 
TYPE 
SUPPLIER 
FLUE GAS 
FLUE GAS 

CAPAC! TY - CU .MIS 
TEMPERATURE - C 

•• PARTICULATE SCRUBBER 
TY Pf 

** fGD SYSTEM 

- CU.MIS 

SALEABLE PkODUC T/THROWAWAY PAO&UCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
DEVELOPMENT LEVEL 
NEw/RETROf 1 T 
PARTICULATE DESIGN REMuVAL EFFICIENCY - % 
soz DESIGN REMOVAL EffJCJENCY - :t 
COMl'IERCIAL DATE 
INITIAL START-UP 
CONSTRUCTION JNJTIATIOh 
CONTRlCT AWARDED 
ABSORBER SPARE CAPAC! TY IN DEX - % 
ABSORBER SPARE COMPONENT INDEX 

** AbSORBEA 
NUMB EA 
TYPE 
JNl TIU START UP 
SUPPLIER 
HUMP.ER Of STAGES 

SALT RIVER PROJECT 
CORONADO 
1 
ST. JOHNS 
ARIZONA 
D 

****** 
344. 

••••••• 
35C .o 
35:.: 

••••••• 
za ~.o 

AILEY STOKER 
PULV !RIZED COAL 
BASE 

118C' 
******** 

21 .1 
152. 

5 .8 

COAL 
SUBBJ TUMlNOUS 

193Co. 

•••••••• 
****** •••••••• 
•••••• 

1.00 
J.4-1.0 
******** ••••• * 

z 
HOT SHE 

(•••••• LAIMMBTU) 
( .sec LBIMMBTU) 

(•****** ACfM) 
7J f) 

5JJ FT) 
19.~ FT> 

( 8300 BTU/LB) 
a,c.;io-11,ooc 

WESTERN PRECIPITATION 
1321.3 czeooooo ACFM> 

404.4 ( 760 F) 

NONE 

THROWAWAY PRODUCT 
wET SCRUBBING 
LIMESTONE 
NONE 
PULLMAN KELLOliG 
BECHTEL 
FULL SCALE 
NEW 

99.70 
82.50 

1 /80 
11179 
5/77 
6176 

.c 

.o 

z 
SPRAY TOWEii 
117 s 

PULLl'AN KELLOG 
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SALT AIVEH PROJECT: COAONADC. 1 <CONT.) 

SHELL Ll"'EA MATERIAL 
NOZZLE TYPE 
~OILER LOAD/A~SORBE" • X 
LlllUID RECIRCULATION RI.TE - LITERH 
SUPERflCAL GAS VELOCITY - 1'1/SEl 
S02 lNLE T CON CE NTA A TIO"' - PPl'I 
so<: CUTL~T CONTAATIOI~ - Pfl'I 

•• FANS 
l'tUl'le EA 
TYPE 
SERVICE - wET/DRY 
CAPACITY - cu.~/S 

** ~lST tLlMlNATOR 
NUMPER 
TYPE 
CONJ IGURAT ION 
NUMPEll Of PASSES 
fREEBOAAD DISTANCE - ~ 
SUPfRFlC lAI. GAS VELOC l TY - f"/S 

** PUMPS 
SERVICE 

SLURRY RtCIRCUL All o.i:'-1 
SLUDGE 0 l SPOSAL 
SLUR RY PURbE 
ALKALI MAKEUP 
PROCESS t1ATER 
SEAL WAHR 
HIGH PRESSURE SEAL WATtR 
l'IIST E1.lr.lhATOA •ASH 

** TAtO.S 
SERVICE 

REACTION MIX TANK 

•* REH EA TEA 
TYPE 
TEMPERATuRE BOOST - C 

•* THlCICENEli 
hUMA-ER 
CONSTRUCTION MA TEA !AL 
DIAl'ETER • M 
OUTLET SOLIDS • % 

** WATER LOOP 
TYPE 

** REAGEhT PREPARATION EQUlPl'IENT 
NUMBER Of bALL l'lLLS 

•• DISPOSAi. 
NATURE 
TYPE 
TR AN SPORT A TION 

EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

RIGIFLAKE, ALUMINOUS CEMENT FOR PRESATURATOR 
CERAMIC 

40.C 
252. 

~.6 

1 'JOC 
18C 

2 
SCRUBBER 
DRY 

3J4.32 

2 
CHEVllON 
VERTICAL 

8.84 
4.6 

NUMBER 

11 
4 
4 

•••* 

' 1 
z 
2 

NUMBER 

2 

BYPASS 
;27 .8 

t 
CONCRETE. 

32.0 
30.0 

OPEN 

FD 

f LOOR 

flNAL 
LI.NED POND 

4GOO GPll) 
21.6 FT/S) 

( 644880 ACfM) 

<29.0 fl) 
( 15.~ fT/S) 

50 f) 

ANO STEEL WALLS COATED WITH PVC 
(105 FT> 

PIPE CS I~. AbOVE GROUND, EPOXY LlNEO CEMENT ASB 

------------------------------------------PERFORMANCE DATA·-----------------------------------------
PfRJOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTJLIZATlON % REMOVAL PER BOILER JGO CAP. 

------
11179 SYSTEM 

12/79 SYSTEM 

S02 PARTo HOURS HOURS HOURS fACTOR 

720 

744 

•* PROoLEMS/SOLUTJONS/COMMENlS 

THc CORONAOO UNIT 1 COMMENCED OPERATIONS IN NOVEMBER 1979. THE UNIT 
HAS PASSED THE EPA PERFORMANCE TESTING. 
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EPA UTll..ITY FuO SURVEY: FOURTH QUARHf< 1979 

SECTION 3 
DESIGN AND PEAFORMANC[ DATA fOh OPERATIONAL DOMESTIC fGD SYSTEMS 

---------------------------------------------------------------------------------------------------· 
COMPANY NAl'IE 
PLANT NAl'IE 
UNITNUl'llJE~ 

C lTY 
STA TE. 
REGULATORY CLASSHJ CATlO"i 
PARTlCULATE ~MISSION lli''IJTATICN - "G/J 
502 E'41SSION LIMITATION - t>.GIJ 
NET PLA~T GENERATING CAPACITY - l'lw 
GROSS UNIT GtNERATl NG CAPACITY - Ml. 
NET UNIT GENiRATING CAPACITY WJFGD - MW 
NET UNIT GENtRATJNG CAPACITY ~OIFGL - MW 
EQUIVALE~T SCRUO&EO CAPACITY - Mw 

** BOIL"R DATA 
SUPPLIER 
TY Pf 
SERVICt LOAD 
COfll"ERCIAL SERVICE DAH 
MAXJ~UI': bOJLER FLUi GAS FLOioi - CU.MIS 
fLuE GAS TEfllPERATURE - C 
STACK hElGHT - M 
STACK TOP DIAl'lf TEA - M 

** FUEL llATA 
FUEL TYh 
FUEL GliAOE 
AVERAGE HEAT CONTENT - JIG 
liANGE HEAT CONTENT - bTU/L~ 

AVERAGE ASH CONTOH - l 
liANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTEt.T - '¥ 
RAf>.jH MOISTURE CONTENl - X 
AVERAGE SULFUR CONTENT - ~ 
RANGE SULFUR CONTENT - l 
AVERAGE CHLORIDE CONTENT % 
iiANH CHLORIDE CONTENl - % 

* * ESP 
NUME' ER 
TYPE 
SUPPLltR 
FLUE GAS 
FLUE GAS 

CAPAC! TY - CU.MIS 
TEMPERATURE - C 

** PARTICULATE SCRUB&ER 
NUMRER 
TYPE 
SIJPPLHA 
SHELL fllATERIAL 
LINING "'ATERIAL 
INTERNAL MATERIAL 
eOllER LOADISCRUbBER - % 
FLUE GAS CA PACI TY - cu.MIS 
fLUE GAS TEMPERATURE - C 
LIG RATIO - LITE~/CU.M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VELOCITY - MIS 

** FGD SYSTEM 
SALEABLE PRODUC TITHAOWAWA.Y PRODUCT 
GENERAL PROCESS TTPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A•E FI Rl'I 
DEVELOPMENT LEVEL 
NEl.1/RE TROF lT 
PARTICULATE DESIGN REMOVAL EfflCJENCY - X 
502 OESIC,N REMOVAL EFFICIENCY - % 
lNlTlAL START-UP 
ABSORBER SPARE CAPACllV INDEX - % 

SOUTH CAROLINA PUBLIC SERVICE 
loll NY AH 

2 
GEORGETOWN 
SOU TH CAR Oll NA 
B 

4 ~ • 
516. 
51 <;. [) 

28 '.:'·. J 
25~.0 
261.0 
140.0 

BAeCOCK g lllLCOX 
PULVfRIZED COAL 
IJAS~ 

0177 
384.14 
132 .2 

.100 Lll/Ml'IBTU) 
1.2oa LBIMMBTU) 

814030 ACFM) 
27J f) 

40J FT) 122. 
4.9 < 1bo0 FT> 

COAL 
BlTUl'llNOUS 

26749. 

****** 
******** 
6.5-7.0 

1.70 
1.r.-1.z ......... 
'*•••• .. 

1 

( 11500 BTU/LB) ........... 

COLD SIDE 
RESEARCH 

:! 84 .1 
132 .2 

COTTRELL 

VENTURI 

( 814030 ACIM) 
270 f) 

BABCI CK & WILCOX 
CARBON STEEL 
RUBBER 
SPRAY NOZZLES (316 SS) 

511.0 
192.1 
132 .z 

1.9 
******* 

27.4 

( 407015 ACFM) 
< Z70 F> 
(14.4 GAL/1000ACF> 
<***** IN-H20) 
< 90 .O FT /S > 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
NONE 
BABCOCK & WILCOX 
BURNS & ROE 
FULL SCALE 
NEW 

99 .40 
69.00 

7177 
.o 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

OUTH CAROLINA PUBLIC SERVICE: WINYAH 2 <COhT.) 

ABSORBER SPARE COMPONENT INDEX 

•• ABSORBER 
~UMfl ER 
TYPE 
INITIAL START UP 
SUPP LI ER 
SHE.LL MATERIAL 
SHELL LJNER "AJERJAL 
INTERNAL MATERIAL 
GAS FLOW - CU.M /S 
6AS TEMPERATURE • C 
LIG RATIO - L/C UoM 
PRESSURE DROP - kPA 
SUPEAFICAL GAS VELOCITY - MISEl 
S02 INLET CONCENTRATION - PPM 
S02 CUTUT CONT AAllON - PPM 
SOZ DESIGN REMOVAL EfFJClENCY - X 

•• FANS 
hU"l!ER 
TYPE 
CONSTRUCTION MATERIALS 
CAPACITY - CU.MIS 

•• ~IST ELIMINATOR 
NUKPE.R 
TrPE 
CONSTRuCTlON MA HRlAL 
CONFIGURATION 
NUM!.<E.R Of STAGES 
NUl'lf<Ell Of PASSES 
WASH SYSTEl'I 
PAfSSURE D~OP - kPA 

•• PUlllP S 
SERVICE 

VENTURI i<E(llt(ULATlOlll 
ABSOROl:.A REClRC ULATION 

•• RE.HEATER 
TYPE 

•• THICICENEA 
NUMBER 
DIAi'! ETEA - M 
OUTLET SOLIDS - X 

•• WATER LOOP 
TYPE 
FRESH MAKEUP WA TEA ADDITION - LlTERSIS 

** AEAGEhT PREPARATION EQUIPMENT 
NUMBER Of &ALL MILLS 

•• DISPOSAL 
NATURE 
TYPE 
LOtA 11 ON 
TRANSPORTATION 

.o 

TRAY TOWER 
1177 

BABCOCIC & WllCOll 
CARBON STEEL 
llUBBEll 
316 SS 

159.50 
s2.2 
6.3 

1 

, • 1 
3.2 

935 
294 
69.0 

StRUBBE A f D 
CARBON STEEL 

192.06 

1 
CHEVRON 
DEAAICANE 
HOl!llONTU 

1 

OVERSPRAY 
.2 

NU,.8 ER 

BYPASS 

15.2 
35.0 

OPEN 
6.J 

flNAL 
POND 
ON-S JTE 
PUMPED 

( 338000 ACfll) 
( 126 f) 

C 47.5 GAL/100CACF> 
( 4.5 IN-H20J 
< 10.S FT/SJ 

( 407000 ACFll) 

( 1.Q 1N-H20> 

C 50 FT> 

( 100 GPMJ 

-------·---------··---------·---·--------·PERFOA"ANCE DATA··----·-------------------·•••••••··------
PEIJOD "ODUlE AVAILABILITY OPEAABlllTY RELIABILITY UTlllZATIOtl I REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
11711 SYSTEM 744 

•• PROBLEMS/SOLUTIONS/COMMENTS 

JN EARLY JANUARY THE SYSTEM WE,.T DOWN TO FOR TVO DAYS TO CHECK THE IllSTRU
MEhTAT ION. 

THE S02 MONITORS HAVE MALFUNCTIONED. 
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EPA UTILITY fl.JD SURVEY: FOURTH QUARHR 1Q79 

SOUTH CAROLINA PUBLl C SERVICE: WINYAH 2 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERAAILITY RELIABILITY UTILIZATION X RE"OVAL PEA BOILER FGD CAP. 

2178 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR ----- ------
ALL THE SA~PLE LINES HAVE BEEN QEPLACED. NEW HEAT TRACINGS HAVE eEE~ 

INSTALLED AROUND THE~. 

672 

* * PRO&LiMSJS OLUT JONSICOM'4ENTS 

l/78 SYSTEM 

4178 SYSTEM 

THE FGD SYSTEM WAS BYPASSED FOR SERVERAL DAYS TO ALLOW SYSTEM CLEANING IN 
P~EPARATICN FOR TESTING BY dABCOCK ANO WILCOX. 

744 

nei 

** PJ.Ot>LEMS IS OLUTIONS/COMMENTS 

5178 SYSTEM 

6178 SYSTEM 

7178 SYSTEM 

8178 S YST[M 

SOMt MINO~ SCALING ~AS ENCOUNTERED BUT IT DID NOT CAUSE AN OUTAGE. 

744 

1 c '.) .J 

91. a 744 

744 

679 

722 

6 79 

722 

* * PROtlL£MS IS OLUT IONS /COMM EN TS 

THE UTILITY REPORTED NO FORCED FGD OUTAGE. 

9118 SYSTEM 

** PRObLEMSISOLUTIONSICCMMENTS 

10178 SYSTEM 

11178 SYSTEM 

12178 SYSTEM 8 4.8 

THE 502 A~ALYZERS PERFORMED WELL DURING A CERTIFICATION TEST. 

74 4 

72 0 

8 2 .6 8 2 .6 82.1 744 740 611 

** PROOLEMSISOLUTlONSICOMMENlS 

1179 SYSTEPI 

2179 SYSTEM 

3179 SYSTEM 

9 9.6 

9 6.6 

SC2 MONITOR PROBLEMS CONTINUE. 

AN OUTAGE wAS NECESSARY FOR ABSORBER PUMP BELT RENEWAL. 

f£ED SLU~fiY FLOWMETER PROBLEMS WERE ENCOUNTERED. 

THE OIL PLMP FOR LIMESTONE MILL EXPERIENCED TRIPS. 

A MINOR OLTAGE WAS CAUSED BY PLUGGING Of THE SLURRY OELlVERY LINE. 

QuENCHER FROBLEMS wERE EXPERIENCED DURING DECEMBER. 

99 .6 99.6 744 744 742 

672 1361 

96.4 96.4 92.7 1416 1313 

•* PROtUMSISOLUTl011jS/COMMENTS 

AN OUTAGE ~AS REQUIRED TO RENEW QUENCHER PUMP BELTS AND FOR REPAIRS TO A 
QUENCHER SUCTION VALVE. 

OUTAGES WE~E REQUIRED TO QEPAJR A HOLE IN THE FEED SLURRY LINE, TO IlljSPECT 
THl MODULE FOR PLUGGAGE, ANO BECAUSE Of A bOOSTEA JAN TRJP. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SOUTH CARCLINA PUBLIC StRVICE: WINYAH 2 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI CD MODULE AVAILABILlTY OPE~AHILlTY RELIABILITY UTILIZATION X REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

THE OPERATING VALUES SHOWN ARE THE FIGURES FOR FEB. AND MARCH COMBI~ED. 

4/79 S YSTioM 9 9 .4 99.4 99.4 72 \: 720 716 73.4 

* • Pl<ObLEMS/S OLUTION HCC MMENTS 

5/79 SYSTd'I 9 8 .4 

THE UTILITY REPORTED THAT THE SOZ MONITOR HAS PASSED THE STATE CERTIFICA
TI~N TEST lUT RE~UIRES CONTINUING MAINTENANCE TO KEEP IT OPERATING. 

A MALfU~CTION or ~HE RECIRCULATION TANK LEVEL INDICATOR RESULTED IN A LOW 
Ll~UID LEVEL WHICH RESULTED IN A FORCED OUTAGE. 

98.7 1 GC.O 95.6 744 721 711 82.C 

** PkOuLEMS/SOLUTIONS/COMMENTS 

o/79 SYSHM 9 2 .4 

THE UTILITY ~EPORTED THAT THE 502 MONITOR SAMPLE PUMP REQUIRES MAINTENANCE 
1'LMOST EllEkY 24 HOURS. 

A bOlLER OLTAGE ALLOWED TIME FOR CLEANING ABSORBER lRAYS1 UNPLUGGING FOUR 
NOZZLES, CLEANING THE SUMP £lOTTOM 1 ANO REPAIRING A SPRAY WASH VALVE• 

92.1 91.6 s ::i.oo 716 66C 86.6 

*• PRO~LEMS/SOLUTlONS/COMMENlS 

7179 SYSTEM 9 a. 4 

FOUR OUTAGES IN JUNE WERE D·lE TO PLUGGED ABSORBER NOZZLES• THE Pllll'IAllY 
CAUSE APPEAPED TO BE THAT A SCREEN IN THE AB~ORBER SIDE OF THE SUMP tOTTOM 
WAS LEFT OUT DURING THE PREVIOUS OUTAGE. 

A HEAVY SCALE bUILO-uP IN THE SUMP BELOW TNE VENTURI WAS NOTED. 

THE UTILITY REPORTED THAT MGO TESTING HAS BEGUN. 

98.4 98.4 97.8 84.00 744 740 732 

** PRObLEl'IS/SOLUTIONHCOl'll'IENTS 

THE Al:SORRER WENT OFF-LINE DUE TO QUENCHER PUMP PACkJNG PROBLEMS. 

SOME PLUGGl~G WAS ENCOUNTERED WITH ONE OF THE ABSORBER NOZZLES• 

SOME OUTAGE TIME WAS NEEDED TO INSTALL A QUENCHER WALL WASH NOZZLE. 

8179 SYSTEM 9 9.4 99.4 98 .1 ac.oo 744 738 739 

** PRObLEMS/SOLUTIONS/COMMENTS 

9179 SYSTEM 

10179 SYSTEM 

11/79 SYSH.M 

1 Z/79 SYSTEM 

A 4 HOUR OUTAGE WAS THE RESULT OF uOOSTER FAN CONTROL PROBLEMS· 

A NEW PORT FOR THE SCRUBBER OUTLET GAS SAMPLE PROBE HAO TO BE INSTALLED. 
THIS TOOK 1 HOUR OF SCHEDULED DOWN TIME• 

72G 

744 

720 

744 

.. p ROblE MS/SOLUTION s /co MMEN TS 

NO INFORMATION WAS AVAILABLE FOR THIS REPORT PERIOD. 
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EPA UTILITY fC.O SURVEY: FOURTH QUARTEf; 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGO SYSTEMS 

-------------------------------------------------------------------------------------------------· 
COMPANY llAl'IE 
PLANT NAME 
UNJ T NUMbER 
CITY 
STATE 
AE6ULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - hG/J 
S02 EMISSION LIMITATION - NG/J 
NET PLANl GE~ERATING CAPACITY - MW 
GROSS UNlT GE.NERATINI> CAPACITY - M .. 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WO/FG~ - MW 
EQUIVALEhT SCRUBBED CAPACITY • MW 

** BOILER DATA 
SUPP LIU 
TTPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMU~ bOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACIC HEIGHT - M 
STACk TOP DIAMETER - M 

•• FUEL DA TA 
FUEL TYPE 
fUEl GRADE 
AVERAGE HEAT CONTENT - J/G 
RANGE HEAT CONTEl'IT - BTU/LB 
AVERAGE ASH CON TENT - ~ 

RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CO~TEl'IT - % 
RANGE MOISTURE co~HENT - % 
AVERAGE SULFUR CONTENT • ~ 
RANGE SULFUR CONTE tt T - % 
AVERAGE CHLORIDE CO~TENT • X 
RANGE CHLORIDE CONTENT - ~ 

•• ESP 
NUMBER 
TTPE 
SUPP LI EA 
PAATICUL•TE DESJ6N REMOVAL EHJCJENCY - % 

•• PARTICULATE SCRUBE>Ek 
TYPE 

•• FGD SYSTEM 
SALEABLE PRODUC TITltROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E fl RM 
CONSTRUCTION FI RM 
DEVELOPM~NT LEVEL 
NEW/AETRCiflT 
PARTICULATE DESIGN RE,.OVAL EFFlClENCY - l 
S02 DESit.N REMOVAL EFFlCJENCY - 1 
lNlTIAL START-UP 
ABSORBER SPARE CAPACITY INDEX - l 
ABSORBER SPARE COMPONENT INDEX 

** ASSOABEA 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER OF STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINEA MATERIAL 

SOUT~ MISSISSIPPI ELEC PWR 
AoDo ,.ORROW 
1 
HATTISBURG 
MISSISSIPPI 
B 

43. 
516. 
40(1.0 
?QC .O 
180.0 
191 .o 
124.0 

AILEY STOICER 
PULVERIZED COAL 
BASE 
one 

0100 LB/MMBTU) 
1•200 L8 /MMB TU) 

******** (••••••• ACFM) 
132.2 ( 270 f) 
124. ( 408 FT) 

••••••• (••••• FT) 

COAL 
•••••• 
27912. 

e.oo 
•••••• 

6.50 
6 - 7 

1.3 0 
' - 1.75 •••••••• 
****** 

1 
HOT SIDE 
BUELL 

99.6 

NONE 

( 12000 BTU/LB) 
•••••• 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME STONE 
NONE 
AILEY STOICER/ENVIRONEERING 
BURNS & MCDONNELL 
RILEY S TOICER 
FULL SCALE 
NEW 

99 .60 
85.00 

8178 

1 

.o 

.o 

GRID TOWER 
8178 

RILEY STOKEAIENV!AONEEAING 
7 

90 • 40 x 10 
CARBON SHEL 
HASTELLOY G AND CHLOROBUTYL RUBBER 
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EPA UTlllTY FGD SURVEY: FOURTH QUARTER 1979 

SOUTH IUSSISSlPPI E.LEC PWR: R.D. MORROW 1 (CONT.> 

ltHER~AL l'\ATERlAL 
bAS fL~W - cu.MIS 
bAS TEMPLRATURE - C 
PRESSURE DROP - kPA 

•• FANS 
TYPE 

'*'* VACUUl'I FIL TE.R 
NUMHER 
OUTLET S~LlDS - l 

'*'* MIST ELIMINATOR 
lllUMB ER 
TYPE 
CONSTRUCTION MA TERI AL 
CONF lGURATlON 
NUMBER Of STAGES 

•• PUMPS 
SERVICt: 

316L SS ROOS, HASTELLOY G SUPPORTS 
192.03 ( 4C6940 ACfM) 
13 i.2 ( 27'> F) 

Z.C < B.J 1N-H20) 

BOILER loD• 

6C.O 

CHEVRON 
FRP 
VERTICAL 

3 

NUl'ISER 

ABSORBER RECIRCULATION 3 

•• REHEATER 
TYPE 

•• THI Cl! ENE.A 
NUMBER 
DIA ... ET ER 

•• WATER LOOP 
TYPE 

- M 

... REAGEhT PREPARATION 

•• TREATl'ENT 
TYPE 

•• DISPOSAL 
NATURE 
TYPE 
LOCATION 
lRANSPORTATION 

£QUI PME NT 

BYPASS 

12.2 ( 40 FT> 

CLOSED 

FlYASH STABILIZATION 

FlNAL 
LANDFILL 
OFF-SITE 
TRUCll 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl OD MODULE AVAILABILITY CPESABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

8178 SYSTEll 

9/78 SYSTEI! 

10178 SYSTEl'I 

so' PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
744 

A FO~CED E.OlLER OUTAGE OCCURRED DURING THE PERIOD AS A RESULT Of BOILER 
TuBE LEAKS. 

12-. 

.o 744 0 c 
•• PRObLEMS/SOLUlIONS/COl'IMENTS 

11178 SYSTEM 

12178 SYSTEM 

OPERATION Of THE UNIT WAS INTERl'IITTENT DUE TO CONTINUING BOILER TUBE 
PROBLEMS. THE BOILER WAS SHUT DOWN NOVEMBER 1 AS A RE.SULT or BOILER TUSE 
PROBLEl'IS. RfSUMPlION Of OJERATIOH lS SCHEDULED FOR MARCH 1979. 

THE FGD SYSTElll WAS BYPASSED ENTIRELY IN OCTOBER DUE TO SERIOUS CONTROL 
VALVE PLUl:.GHIG. 

.a 

.o 
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744 

0 

0 
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EPA UTllJlY HO SURVEY: FOURTH QUARTER 1979 

SOUTH MISSISSIPPI ELEC PwR: R.o. MO~ROW 1 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PEAl 00 MODULE AVAILABILITY LPE~ABILITY RELIABILITY UTILIZATION X REMOVAL PER ~OILER f6D CAP. 

SOZ PART. HOIJRS HOURS HOURS FACTOR 
----------- -·--------- ----- ----- ----- ------ ----- ------

•• PRObLEMS/SOLUTIONS/COMl"ENT~ 

ThE UNIT HAS NOT YET BEEN RcSTARTEO SINCE ITS NOVEMBER SHUTDOWN. 

1179 SYSHM 744 0 0 

3119 SY SHI'! 744 

4179 SYSTl:.M 72C 

** PHOblEMS/S OLUTIONS/CCMMENTS 

5179 SYSTEM 

6/79 SYSHM 

THE BOILER RETURNED TO SERVICE ON APRIL 1 AFTER COMPLETION OF REPAIRS 
TO THE BOILH TUHES. 

~O FGO SYSTEM RELATED PQOBLEMS WERE kEPORTED BY THE UTILITY FOR APRIL. 

744 

720 

** PROuLEMS/S OLUTIONS/COl'PIENTS 

7/79 SYSTUt 

THE UTILITY REPORTED THAT THE SYSTEM OPERATED MOST Of MAY AND JUNE WITH 
N 0 MAJ 0 R P ~ 0 b LEM S • 

744 

* * PROuLEMS/S OLUTIONS/COMMENTS 

8/79 SYSTE" 

9179 SYSH" 

10179 SYSTE" 

11/79 SYSHM 

12/79 SYSh" 

.o 

.o 

.o 

OURlNf, THE FIRST WEEK OF JULY THE UNIT WAS REMOVED FROM SERVICE DUE TO 
SEVERE PROlLlMS WITH THE fGD SYSTEM. THE UTILITY NOTED THAT ABOUT HALF 
OF THE '10DliLE HEADERS WERE PLUC.GED, HOLES WERE NOTED JN THE MODULE SHELL, 
THE UPPER ~00 BANK CORRODED AWAY FROM THE SHELL, AND EXTENSIVE PLUGGING 
Of TH[ "ISl ELIMINATOR OCCURRED. LINER FAILURE AT THE OUTLET DUCTWORK WAS 
ALSO EXPERIENCED. THE UTILJlY PLANS TO REPLACE THE DUCTWORK WITH 
HASTALLOY. THE FGD SYSTEM IS EXPECTED TO BE OFF LINE FOR SEVERAL MO~THS 
FOfi REPAIRS TO E'E COMPLETED• 

744 

nu 
0 

0 

THE UNIT REMAINED Off LINE DURING THE MONTHS OF AUGUST AND SEPTEMBER AS 
MAlNTfNANCl AND REPAIR WORK CONTINUED. 

.o 
.J .o 
.'.) .o 

., . " 
• 'J 

-~ 

.:.o 91.00 744 21l2 c 
72G 

744 c 
** PRObLEMS/SOLUTIONS/COMMENTS 

THE SCRUBBlA HAS REMAINED OFF LINE THROUGH THE REPORT PERIOD DUE TO THE 
LI~ING FAILU~E. RELINING SHOULD EE COMPLETED AND THE UNIT ON LINE J~ 
MA A CH• 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FO~ OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY !l;Al'IE 
PLA!l;T NAl"E 
UNIT NUMbH 
CJTY 
STA TE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION llllll TATICN - l\;G/J 
S0.2 t:l'llSSJON LIMJTATJON - M:.JJ 
NET PLA!lil GENERATING CAPACITY - MW 
GAvSS UNIT GENERA TI NG CAPACITY •Mio 
NET UN!T GENiRATHIG CAPACITY W/FGD - MW 
NET UNIT GtNtRATING CAPACITY WO/FG~ - MW 
EOUIVALE!l;T SCRUBdED CAPACITY - ~w 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMU" bOlLER FLUE t.AS fLOw 
FLUE GAS HMPER ATURE - C 
STACk HElGHT - M 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL T yp~ 
FUEL GRADE 
AVERAGE HEAT CONTENT - Jiu 
RANGE HEAT CONT ElllT - BTU/Lh 
AH A AGE ASH CON TEN 1 - .. 
RA NG E ASH CONTE NT - x 
AVEUGE MOISTURE C ONTEt. T -
RA t;GE f".OISTURE CON TEI-IT - ,. 
AVERAGE SULFUR CONTENT - x 
RANGE SULFUR CONTENT - % 
AVEAAGl CHLORIDE CONTENT -
RANGE CHLORIDE CONTENT - x 

** ESP 
NUMB ER 

x 

x 

- cu.MIS 

SOUTH MISSISSIPPI ELEC PWR 
R.D. MORROW 
2 
HATTISBURu 
i'llSSISSlPPI 
B 
•••••• 
•••••• 

4J.O 
20C.IJ 
181'.Q 
191.0 
124,0 

RILEY STOKER 
PULV !RIZED COAL 
BASE .. , .. 
•••••••• 

, 32. 2 
124. 

••••••• 

COAL 
****** 
27912. 

E.Oil 
•••••• 

t. 5 0 
6 - 7 

1.30 - 1.75 
*******'* 
****** 

(•••••• L~/MMBTU) 
(•••*** LBIMMBTU) 

(******* ACFM) 
( .270 f) 

( 408 fl) 

(***** fl) 

( 12u0D BTU/LB) 
****** 

TYPE HOT SIDE 
SUPPLIER BUELL 
PARTICIJLATE. DESIGN REl'ICV.\L EFFICIENCY - X 91·.6 

•• PARTICULATE SC RU Bl<E R 
TYPE 

u FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEfll SUPPLIER 
A-E fl RM 
CONSTRUCTION FIRM 
DEVELOPMENT LEVEL 
t;Ew/ RE TROF lT 
PARTICULATE DESibN REMOVAL EFFICIENCY - % 
S02 DESH1N REMOVAL EFFICIENCY - X 
lNI T IAL START-UP 

** AllSORllEA 
NUJllfl ER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUPIBER OF STAGES 
DIMENSIONS - FT 
SH Ell MA TERIAl 
SHELL LINER PIATERIAL 
INTERNAL MATERl Al 
GAS FLOW - CUoM IS 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME STONE 
NONE 
RILEY STOKER/ENVIRONEERlNG 
BURNS & MCDONNELL 
RILEY STOKER 
FULL SCALE 
NEW 

99,60 
B!.00 

6/79 

1 
GRID TOWER 
6/79 

RILEY STOKERIENVIRONEERING 
; 

10 lt 40 )( 10 
CARBON SHEL 
HASTELLOY G AND CHLOROBUTYL RUB&ER 
316L SS RODS, HASTELLOY G SUPPORTS 

192.03 ( 40b94Q ACFM) 
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EPA UTILITY fl>D SURVEY: FOURTH QUARTER 1979 

SOUTH l'llSSJSSlPPI ELEC PWR: R.D. MOr.ROW 2 <CONT.> 

C.AS lEl'IP<.RATURE - C 

* • f ANS 
TYPE 

** ~JST ELIMINATOR 
TY Pf 
CONSTRUCTION MATERIAL 
CON F JGUR A Tl 0111 
l'oiUMIHR Of STAGES 
llASH SYSTEM 

** REHE.aTER 
TYPE 

** THICKENER 
NUMP. ER 
DIAMETER - M 

** WATER LOOP 
TYPE 

** TREATl'IENT 
TYPE 

** DISPOSAL 
NAT URE 
TYPE 
LOCATION 
TRANSPORTATION 

BOILER ID 

CHEVPOlll 
FAP 
VERTICAL 

3 
CONT INUOUS lo ASH 

BYPA~S 

1 

CLOSED 

270 F) 

( 40 fl} 

fLYASH STABILIZATION 

FINAL 
LANDFILL 
ON-S JTE 
TRUCK 

-··-····-------·-···----······-··---------PERFORMANCE DATA-·-··••••••••••••••••••••••••••••••••••••• 
PERIOD MODULE AVAILABILITY OPEl'<ABILITY RELIABILITY U0 "ILllATION X REMOVAL PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOt ------
6179 SYSTEM 12u 

* • P ROE LE MS /SOLUTIONS ltO MMEN TS 

A.O. MORRO~ UNIT #2 bEGAN OPE.RATION IN THE LATTEA PART Of JUNE. OPENA• 
TICNAL DATA ARE NOT YET AVAlLAbLE. 

7179 SYSTEM 744 

8179 SYSTCM 744 

•* PkObLEMS/SOLUTIONHCOMMENTS 

NO INFORMATION ~AS AVAILABLE FOR THE JULY•AU6UST 1979 PERIOOo 

9179 SYSHM 4.7 s.o 72-:. 34 51! 

** PAObLEMSISOLUTIONSICOMMENTS 

10179 SYSTE.M • o 
11/79 SYSTEM .o 
12179 SYSTEM .o 

DUhING SEPTEMBER THE UNIT WAS TAKEN OFF LINE DUE TO fAILUllE Of LINERS AND 
PLuGGlNG I~ THE MIST ELIMINITOR SECTIONS • 

.J .o .o 
.o . ') 

" .. .o .n 

.oo 86.00 744 

720 

744 

477 c 
(" 

•* PROuLlMS/SOLUTIONSICOMMENTS 

THE SCRUbBLR HAS RE~AINED Off LINE THROUGH THE IEPORT PERIOD DUE TO THE 
Ll~ING FAILUkES. RELINING SHOULD BE COMPLETED AND THE U~IT ON LINE lN 
MAY. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY llAME 
PL A NT NHIE 
UNIT NUMllE k 
CJ TY 
STATE 
REC.ULATORY CLASSIFICATION 
PARTICULATE <MISSION LJMlTATJON - "G/J 
SOZ f.l'IISSION LlMlTATJON - l\G/J 
NET PLANT GEr.ElcATING CAPACITY - MW 
GROSS UNIT GO:NERATINb CAPACITY - ,..._ 
NET UNIT GE.NlRATING CAPACITY W/FGO - M~ 

NET UNIT G£NO:RAT1NG CAPACITY WO/fGt - MW 
EQUIVALEllT SCAUAOED CAPACITY• MW 

** BOlLtR OATA 
SUPPLIER 
TYPE 

** 

•• 

•• 

SERVICE. LOAD 
COMMERCIAL SERVICE OAH 
l'IAX IMUM i.;OlLER HUE GAS rL 0" - Clo .MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DlAME. TER - M 

FUEL DA TA 
FUEL T YPo 
FUEL GRALIE 
AllERAGE HEAT CO~TENT - J /G 
llANG E Hf.I< T CONTENT • P TUil ll 
AVERAGE ASH CON Tl N l - 4 
RA NG E ASH CONTE NT - ~ 
AVERAGE MOISTURE CONTENT - 'l.: 
RANGE MOISTURE CONTENT - % 
AVERAGE SUL FU II CONTENT - ~ 

RANGE SUI.FUil CONTENT - '% 
AVERAGE CHLORIDE CONTENT - t 
RAN Gt CHLORIDE CCN TENT - :t 

ESP 
l'IUMA ell 
SUPPLIER 
PARTICULATE DES lC.N RE l'I OVAL EHlClENCY 
FLUE GAS CAPAC! TY - cu.MIS 
FLUE GAS Tf.MPER ATURE - c 
PRESSUPE DROP - JPA 
PARTlCULAH OUT UT LOAD - G ICU el' 

PART ICU LA TE SCRUB&ER 
TYPE 

** FC.D SYSTE1''1 
~ALEABLE Pf<ODUC TITHROwAWAY PROliUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A•E FIRl'I 
CONSTRUCTION fl RI''. 
D£VELOPl'l~NT LEVEL 
N£W/RETRvflT 

- x 

PARTICULATE DES Il>N REf"UVAL E.fF JCJENCY - X 
SOZ DE SlbN REMO VAL Eff lClE i'tCY - ~ 
co""'ERClAL DATE 
INITIAL START-UP 
ABSORBER SPARE CAPAC! TY lN DEll - X 
ABSOABtR SPARE COMPONE~T INDEX 

** AbSOAE!Eil 
NU"BER 
TYPE 
INITIAL START UP 
SUPPLIER 

SOUTHERN ILLINOIS POWER COOP 
l'IAlllON 
4 
MARION 
lLLlNOl S 
12 ........ 
****** 

(****** LPIMMBTU) 
(****** LB/MMBTU) 

27C .o 
184.0 
16 '.' .o 

**'** *** 
184. '.) 

BABCOC~ & WILCOX 
CYCLONE 
BA Sf. 

917'6 
******** (******* ACFM) 
******* (**** F) 
****** <**** FT) 
******* (***** fl) 

COALlqE FUSE 

****** 
20934. 9~ro BTU/LB) 

•••••• 
1t .oc 

****** 
1: .. c0 

****•• 
3. 51) 

•••••• 
.1 u 

** ..... 

BABCOCK & WlLCOx 
99.6 

326.3 691500 ACFM) 
143.3 290 F) 

••••••• '***** IN•H20) 
.co c 

NONE 

THROWAWAY PROliUCT 
WET SCRUBBING 
Lli'IE STONE 
NONE 
BABCOCK & WlLCOll 
BURNS & MCDONNELL 
BABCOCK & WILCOX 
FULL SCALE 
NEW 

9fl.60 
89.40 

5179 
5/7Q 

******* 
******* 

2 
SPRAY TOWER 
10171' 
BABCOCK & WILCOX 
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EPA UTILITY F;..D SU~ll~Y: FOUl<TH l.IUA~Hf. 1979 

SOUTHERN IlL1"'0lS POWER COOF: l'"AQIOt. ~ ICONl.) 

!>AS fl(,;11 - CUel'llS 
C.A) lEf'Pt.RATURE - C 
PRESSUliE DROP • l<PA 
!>02 Dt~IuN REMOVlll EfflCH'<CY • 1 

•• CENT R HUC.L 
!';UMP ER 
TYPE 
CAPACITY - GPM 

* * JANS 
NUM!' ER 
TY PE 
SERVIC~ - i.ET/DRY 
CAPACITY - CU.I'll~ 

** ~IST EllMlt.ATOR 

** PkOC~SS CvNTROL CHEMISTkY 
CONTi.OL llARlAEL £5 
CONHOL i<Al•GE 

** PuM PS 
SERVICE 

ABS 0 Rfl t. R Rt Cl~ C UL AT I 0 N 
l.IUEl\ICHEM RECIPCULATION 
MIST ELIMINATOR ~ASH 

IOASTE SLURRY 
iiECLAHEv "AHi< 
MILL Pko ... ucr 
L.111£STOl\I~ SLURRY TRA,..Sfoll 
SLUDGE HANSFEI! 

** TANKS 
SERll!Ct 

MIST ELl~INATOR ioASH TA,_.K 
AOSOR&iR/QUENCHE~ RECYCLE 
HECLAI~Ev ~ATER TANK 
MILL Pf<OOUCT TANk 
Lll'IESTOI';~ SLURRY STO~ALE 

** ~t:HEAHI' 
TYPE 

** THICKENE~ 
NUMl'ER 
OIAMEH.li • M 

•• WATER LOOP 
TYPE 

** TAEATl'Et.T 
TYPE 
SUPPL HR 

** DISPOSAL 
l';A TU kE 
TYPE 

2 

( 290"IJ0 ACFM) 
( 129 F) 

l12,2 IN-H<.O> 

SOLID ~OWL TYPE l225JU LD/H D•Y SOLl 
125 

2 
SCRUbbER fD 
ORY 

165.16 

PH 
5-6 

NUMHR 

s 
2 
2 
2 

2 
3 

1 
2 
1 , 
1 

...,ONt 

3&., 

OP~N 

l 3DOJO AC Jiii) 

<125 FT> 

FLYASH STA~ILIZATION 
SIPC 

FINAL 
LANDF Ill 

-------·-··--------------------------·----PERFORMANCc DATA------------------------------------------
PERl OD MODULE AVAILAulllTV CPE~ARlLITY liELIAuILlTY UllllZATION x REMOVAL PER BOILER FGD CAP. 

S02 PART• HOURS ltOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

5179 SYSTEM 744 

6/79 HSTEl'I 72;:, 

•• P~OuLtMS/SOLUTlON~/C~M~E~lS 

TH~ UTILITY ~EPOfiTEO THAT THE UNIT BEGAN OPERATION JN MAYo HOWEVER THE 
U~iT 15 NC~ LOk~ A~D SUFFE~EO T~O PRlVlOUi OUTAGES. THE PREVIOUS OUT
AGLS ~E~E LUL TO CE~TRlFUGf ~ND THICKEhEG PQ00LEMS. THE PRESENT OUTA~E 

33u 



oPA UTILITY FGD SURVEY: FOURTH QUARTf:R 1979 

SOUTHERN ILLllliOIS POWi:.li COOP: l"AqIOt. 4 <CONT.) 

----------------------------------··-----·PEqfORMANCE DATA·-----------------------------------------
PERIOO MCDULE AVAILA~ILITY LP~~AUILITY RELIAHILITY UTILIZATION % REMOVAL PER ~OILER FGO CAP. 

7/79 SYST~M 

8179 SY5Ti:.K 

9/79 SYSHM 

so~ PART. HOURS HOURS HOURS fACTOR 

------------ ----------- ----------- -·--------- ----- ----- -----
IS OU[ TO UA~H•G FAILURES IN THE PUG MILL AND JMPROPEk FIT OF THE SLUDGE 
CC'N\/EYJ~G lELTo 

744 

744 

PRO.., Lt MS /S OLU T IO'll ~/CC M"IEN TS 

10/79 SYSHM 

11179 SYSHM 

12179 SYSHM 

~UkING THE THIRD QUARTER A ROUTINE JNSPECTJON OF THE SCRUB6ER INTERNALS 
SHOwi:.D NO SCALE FORMATION. 

THt UTILITY ~EPORTED THAT THE FGD SYSTEM HAS ACHIEVED A C.7 LB/MMBTU Of 
SO<: E~ ISSIL~ lt:Vt:L. THE UNIT IS SUBJECT TO THE 1.2 LBll'IMBTU S02 EMISSION 
STANDARD. 

THc CCNTJNLOUS MONITORS HAVE NOT Br:EN OPERATING ACCEPTABLY. 

A TURHI~E CV[RHAULIINSPECTION IS SCHEDULED FOR OCTOBER 1 0 1979. 

74 4 

720 

744 

** P~OLLEMS/S :lLUTIONS/CCMMENTS 

!110 INFORMATION "AS AVAILABLE FOR THE FOURTH QUARTER 1979. 
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EPA UTlLilY FIJD SURVEY: FOURTH QUARTEh 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOfi OPERATIONAL DOMESTIC fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY l';Ai''>E 
PLANT lllAl'E 
UNIT NU"'ef~ 
CITY 
STA TE 
REGULATORY C~ASSIFICATION 
PARTICULATE EMISSION LlMITATIOlj - NG/J 
S02 EMISSION LIMITATION - "G/J 
NET PLANl GE~ERATING CAPACITY - MW 
GROS~ UN IT G~NE RA Tl !'II> C APA Cl TY - Mio 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NE 1 UN l T Gt '4 t:ll A Tl NG CAPAC IT Y w 0 IF G L - MW 
EQUIVALENT SCRUB~EO CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPF 
SERlllCE LOAD 
COMMERCIAL SERVICE DATE 
MAXIllUM bOlLEll FLUE GAS FLOW - CU.MIS 
fLUE GAS TE111PER ATUAE - C 
STACIC HEIGHT - M 
STACK TOP DIAMC. TER - !". 

** FUEL DATA 
fUEL TYPt. 
FUEL GRADE 
AVERAGE HEAT CONTENT - JI~ 
kANGi HEAT CONTENT • ~TU/Lu 

A II E RAGE i\ SH CON TEN T - 1 
RANGE ASH CONTENT - % 
AllEl<AGE MOlSTUr.E CONTEl•T - X 
RANGE MOISTURE CONTENT - i 
All E q AG i SUL FUR CON 1 ENT • 1 
RANGE SULFUR CONTENT - X 
A\llRAGE CHLORIDE CONTENT - X 
MANGE CHLORIDE CONTEl';T - ,. 

** ESP 
NUMBER 
TYPE 
SUPPL HR 
FLUE GAS CAPACl TY • CU.MIS 
FLUE GAS TEMPERATURE - C 
PARTICULATE OUTL~T LOAD • GICU.M 

** PARTICULATE SCRUBbER 
TYPE 

•• fGO SYSHM 
SALEABLE PRODUCT/THROWAWAY PROCiUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTE"' SUPPLIER 
A•E Fil<M 
CONSHUCTION fl RM 
DEVELOPMENT LEVEL 
NEW/RE TllOF lT 
PARTlCULllTE DES 11.N REMCllAL EHlClEl';CY - ~ 
S02 DESIC;N REMOVAL EFFICIENCY - .. 
INITIAL START-UP 
CONSTRUCTION COMPLETION 
CONSTRUCTION INITIATION 
CONTRACT AWARDED 
STARTED ~EQUESTING BIDS 
ABSORBER SPARE CAPAC I TY IN DEX - l 
ABSORBER SPARE COMPONENT I NOEX 

** A&SOllBE A 
NUMBER 
TYPE 

SOUTHERN INDIANA GAS & ELEC 
A.a. &ROWN 
1 
WEST rRANKLlN 
INDIAf'lA 
B 

43. 
516. 
2 5 :.o 
265.0 
zsc.c 
252.0 
265.0 

.100 LBIMMBTU) 
1.20J LBIMMBTU) 

BABCCCK & WILCOX 
PULll fRilED COAL 
BASE 

0179 
372.82 
143.3 
1 52. 

4.4 

COAL ....... 
3C:261. 

f'. 80 

****** 
11.40 

****** 
*** ••• 

.os 
•••••• 

COLD SIDE 
BUELL 

372. 8 
145.0 

61..29 

NONE 

C 790036 ACfM) 
c 29 0 f) 

C 498 FT> 
c 14.5 fl) 

C 13010 BTU/LB) 

****** 

790036 ACF"') 
293 f) 

t 26.10 GR/SCf > 

THROWAWAY PRODUCT 
WET SCRUBBING 
DUAL ALKALI 
NONE 
FMC CORPORATION 
BROWN & ROOT 
IHO !ALLEY 
FULL SCALE 
NEW 

91l.5Q 
85.oo 

3/7Q 
3/79 

10177 
12176 

4176 
2c.o 

.3 

2 
VENTURI 
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EPA UTILITY FGO SURVEY: FOURTH OUARTER '979 

SOUlMERN INDIANA GAS & ELEC: A.e. BROWN 1 (CONl.) 

INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SMELL LINEA MATERIAL 
INTERNAL MATERIAL 
NUMBER Of NOZlL ES 
NOZZLE TYPE 
flOILER LOAD/ABSORBER - % 
6AS fLOW - CU.MIS 
GAS TEMPiRATUAE - C 
S02 INLET CONCENTRATION - PPM 
502 OUTLET CONTAATION - PPM 
SOZ DESIGN REMOVAL EFFICIENCY - % 

** CENTRIFUGE 
TYPE 

** FANS 
NUMBER 
TYPE 
SERVICt - WEl /DRY 
CAPACITY - CU.MIS 

** VACUUM FILTER 
NUMBER 
TYPE 
CONSlRUCllON MATERIAL 
UPICITY - M TIO 
OUTLET SULIDS - X 

** MIST ELIMINAlOR 
NUMf!ER 
TYPE 
COIHlGIJRATlON 
llUMBER Of STAGES 
•A SH SYSTEM 

** PROCESS CONTROL CHEMISTRY 

** PUMPS 
SERVICE 

•• 

** 

•• 

** 

** 

•• 

ABSORBER RECIRCULATION 
THICKENER UNDERFLOW 

TANKS 
SERVICE -------
REAClION 
SURGE UNK 

REH EATER 
1YPE 

THICltENER 
NUMB ER 
DIAMETER - " 

WATER tOOP 
1YPE 

REA GE llT PREPARATION EQUIPMENT 
NUMBER Of SLUlRS 

DJSPOSAL 
NATURE 
lYPE 
LOCATION 
TUN SPOA TA TlON 

3/79 
FMC CORPORATION 

3 
62 HJGH X 32 OIA. 
CARBON STEEL 
fLAKEGLASS 
HASTELLOY 

1 
SINGLE PIPE 

61j.Q 

237.84 ( 504000 ACFM> 
145.0 ( 293 f) 

281C 
520 
85.0 

NONE 

z 
SCRUBBER FD 
DRY 

117.97 

3 
ROTARY ORUl'I 
NYLON BELT 

174 .1 
6('.0 

2 
CHEVRON 
HORI ZONTAl 

2 
OCCASIOt.IAL 

NUMflER 

4 ...... 
NUMBER 

•••• 
**** 

NONE 

1 

CLOSED 

3 

FINAL 
LANDFILL 
ON-S JTE 
TRUCK 
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EPA UTILilY f(,D SURVEY: FOURTH QUARTE~ 1979 

SOUTHERN lNOIANA GAS & ELEC: A.B • B~O"'N 1 ltONT •) 

----·--·····------------·--·---·····-··-·-PERFORMANCE DATA---------------------------·•••••••••••••• 
PERIOD MODULE AVAILABlLlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
3179 SYSTEI'! 744 

4179 SYSTE1'1 720 

•• PRObLEMS/SOLUTIONS/COMMENTS 

5179 SYSTEM 

6179 SYSTEM 

THE FGD SYST~M BEGAN OPERATIONS ON MARCH 18, 1979. NO OPERATIONAL DATA 
ARE YET AVAilAbLE. 

744 

72 c 

** PRObLEMS/SOLUTIONS/COMMENTS 

7/79 SYSTEl'I 

8179 SYSTEM 

OPERATING hOURS ARE NOT YET AVAILABLE. HOWEVER THE UNIT HAS BEEN RU~NING 
INTERMITTE~TLY AS A RESULT OF PUMP LINER AND FRP PIPING DESIGN PRObLEMS. 

744 650 408 

9 4 .'.l 94.C 74 4 743 7C1 

•• PRObLEMS/S 0LUTION5/COMMENTS 

IN AUGUST THE FGD SYSTEM WAS FORCED Off LINE FOR 43 HOURS DUE TO PROBLE~S 

wITH THE RECYCLE PUMP Il'IPELLERS. 

9179 SYSTEM 75 .::: 7Z c 716 534 

10/79 

11/79 

12179 

•• PROuLEl'IS/S OLUTION S/COMMENTS 

A s 5.s 
B 8 8.6 
SYSTEM 100.0 

A 89.3 
ti 8 6.8 
SVST l" 97.0 

A 8 :::.s 
8 8, .z 
SY ST EM B 1. 0 

THE ONLY F~RCED OUTAGE DURI~G THE l'IONTH BEGAN ON SEPTEMBER 2e AND LASTED 
THROUGH THE END Of THE MONTH. THIS OUTAGE WAS DUE TO PROBLEMS WITH THE 
VACUUM FILTERS AS WELL AS CHEMICAL PROblEMS. 

IN SEPTEMBlR 52 HOURS OF SCHEDULED OUTAGE wERE USED TO INSTALL A WATER 
flLTER. TkE SCRUBBER WAS ALSO TAKEN Off LINE FOR 72 HOURS FOR PRECJPITATOR 
TESTING• THl ONLY FORCED OUTAGE DURING THE MONTH bEGA~ ON SEPTEMBER 28 ANO 
LASTED THROUGH THE END Of T~E MONTH AS A RESULT Of POOR FILTER CAKE 
QUALITY. THIS HAS RESULTED FR0"1 PROBLEMS WITH THE VACUUM FILTERS AS WELL 
AS CHEMICAL PROBLEMS. 

96.9 b4. 5 
98.6 86.C 
96.0 98.0 as.r 7'44 649 6 3" 

97.1 89.4 
94 .4 86. 9 
96.0 97.Q 88.Q 720 663 635 

B:: .9 8~.~ 
81 .3 b1 .2 
at.o b '.o e 1. c 744 743 6 C3 

*" PROBLEl'IS/SOLUTIONS/COMMENTS 

DURING THE FOURTH QUARTER PROBLEMS WERf ENCOUNTERED ~ITH THE LIME SLAkER 
FE cD. 

THE lHICkE~E~ RAkE FROZE CAUSING 9 DAYS OUTAGE TIME. 

THl ISOLATION DAMPER HAS CAUSEO SOME PROBLEMS THIS QUARTER. THE UTILITY 
HAS NOT YET SOLVED THIS PROELEM. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OE SIGN ANO Pt.He Rl"AN(E DATA FOR OPERATIONAL DOMESTIC FGo SYSTEMS 

----------------------------------------------------------------------------------------------------
COl'IPANY f'tAME 
PLA .. T NAl'E 
UNIT NUl"BER 
Cl TY 
STAH 
REGULATORY CLASSIFICATION 
PARTICULATE £MISSION LIMITATION - NG/J 
502 EMISSION LIMITATION - t.G/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT G~NERATI NG CAPACITY - M~ 
NET UNIT GENtRATING CAPACITY •IFGO - l'IW 

NET UNIT GENERATING CAPACITY 110/FG(I - MW 
EOUIVALEt.T SCRUBBED CAPACITY - l'IW 

•• BOILER OfoTA 
SUPPL HR 
TTPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXll'IUl'I bOlLER FLUE GAS FLO~ - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACk HEIGHT - M 
STACK TOP OlAME TEA - M 

•* FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AV ER AG l ASH CON TENT - :Z 
RANH ASH CONTE NT - X 
AVERAGE MOISTURE CONTEf'tT - X 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - X 
HANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - X 
RAl'<GE CHLORIDE CONTENT - X 

•• ESP 
NUMeER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - X 
FLUE GAS TEMPERATURE - C 

••PARTICULATE SCRUBBER 
HPE 

•• FGD SYSTEM 
SALEABLE PROOUC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A•E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTIC~LATE DESIGN REMOVAL EFFICIENCY - X 
S02 DESI<>N REMOVAL EFFICIENCY - l 
INITIAL START-UP 
ABSORBER SPARE CAPACITY I~DEX - l 
ABSORBER SPARE COMPONENT INDEX 

•• ABSORBER 
NUMBER 
TYPE 
HIITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
DIMENSIONS - FT 
SHELL l'IATERIAL 
SHELL LINER MATEfiIAL 
eOlLER LOAD/ABSORBER - X 

SPRINGFIELD CITY UTILITIES 
SOUT~WEST 

1 
SPRI NGF !ELD 
MISSOURI 
B 

4!, .10~ LB/MMBTU) 
516. 1.200 LB/MMBTU) 
11 ~.o 
194.0 
173.0 
182.0 
194.0 

RILEY STOKER 
PULVERIZED COAL 
BASE 

0176 
•••••••• l••••••• ACFM) 

148 .9 ( 300 f) 
117. l 384 FT> 

••••••• l••••* FT> 

COAL 
BlTU"lNOUS 

29075. 

13.00 
•••••• 
******** 
6-12 

3. so 
2.s - 4.s 

.30 
****** 

1 
COLD SIDE 

( 12500 BTUILB) 
•••••• 

AJA CORRECTION DIVISION, UOP 
99.7 

148.9 ( 300 F) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
AIR CORRECTION DIVISION, UOP 
BURNS & MCDONNELL 
FULL SCALE 
NEW 

99.70 
so.co 

4177 

2 

.o 

.a 

MOBILE PACKED TOWER 
4177 

AIR CORRECTION DIVISION, UOP 
3 

16 X 30 X 54.5 HIGH 
A-36 CARBON STEEL 
NEOP~ENE RUBBER 

61 .a 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SPRilllGFIELD CITY UTlllTlES: SOUTHWEST 1 <CONT.> 

GAS FLOW • CU.N/S 
GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE - LITER/S 
L/G RATIO - L/CUol'I 
PRESSURE DROP - KPA 
so~ DESIGN REP'IOVAL EFFJClENCY - x 

** FANS 
l\iUMB ER 
TYPE 
COlllSTRUCTION l'IATERIALS 
CAPACITY - cu."/S 

** VACUUM FILTER 
NU"BER 
TYPE 
OUTLET SOLIDS - X 

** ~lST ELil'llNATOR 
NUMBER 
TYPE 
CONSTRUCTION l'IATEAlAL 
NUl'IBER Of STAGES 
11ASH SYSTEl'I 

** PROCESS CONTROL CHENISTRY 
CONTROL VARIABLES 

** PUl'IPS 
SERVICE 

ABSORBiR RECIRCULATION 
"lST ELll'llNATOA WASH 
THICKEhER FEED 
SLUllRY FEED 
SLUJIRY TRANSFER 

** TANKS 
SERVICE 

Lil'IESTONE SLURRY STORAGE TANK 
SLURRY HOLD TANK 
DE"' I STEA WASH TANK 
PRESATURATOR SUPPLY TANK 

** THICK ENEA 
NU"'B EA 

** WATER LOOP 
TYPE 
EVAPORATOR WATER LOSS - LI TER/S 
SLUDGE WATER LOSS - LITER/S 
FRESH MAICEUP WA TEii ADDITION • LllERS/S 

** AEAGElllT PREPARATION EQUIPMENT 
NU"'BER Of BALL l'llLLS 

** lREATllENT 
PRODUCT CHARACTERISTICS 

** DISPOSAL 
NATURE 
TYPE 
LOCA llON 
TRANSPORTATION 
AREA • ACRES 

2 

156.91 
14So9 
756. 

.5 
3.0 

91. 7 

BOILER loD• 
CARBON STEEL 

192.06 

1 
ROTARY DRUl'I 

6L'.O 

z 
CHEVRON 
FRP 

2 

< 332500 ACHU 
( 300 r> 
<12000 GPN) 
C 4.1 6AL/100CACF) 
C12.Q Ul•M20> 

< 407000 ACflU 

CONTINUOUS ON BOTTOl'I LEVEL 

PHo GAS FLOW 

NUl'IBER 

4 
2 
2 
4 
2 

NUl'IBER 

1 
2 
1 
1 

CLOSED 
~.9 
1.8 

19.8 

2 

C 157 6PN) 
C 29 6PN) 
C 315 GPN) 

DRY ll1'1£ AND fLYASM STABILIZED 

flNAL 
LANDFILL 
ON SITE 
TRUCk 

10.0 

···-------------------------·--·----------PERfOIMANCE DATA·------------·--·---·---·---·--··-···-···-
PERlOO NOOULE AVAllABILlTY OPEIABILJTY IELIABILITY UTILIZATION l RENOVAL PER BOILER FGD CAPo 

S02 PART. HOURS HOUIS HOURS FACTO• 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

0171 SYSTEl'I 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SPRlhGFlELD ClTY UTILITIES: SOUTHWEST 1 <CONT.> 

••---------------------------------------·PERFOR"ANCE DATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PRO~LEMS/SOLUTIONS/CO"MENTS 

4/77 SYSHM 

5/77 SYSTEM 

7171 SYSTEM 

8177 SYSTEM 

INSTALLATION OF THE LIMESTONE fGD SYSTEM WAS COMPLETED DURING THE FIRST 
QuARTER Of 1977 <&EHIND SCHEDULE, PRIMARILY BECAUSE OF DELAYS IN ELECTRIC· 
AL WORK>. FOLLOWING AIR/WATER TESTS AND CHECKOUT Of LIMESTONE PREPARATION 
FACILITIES, THE FGD PLANT WAS STARTED UP IN EARLY APRIL 1977 FOR MECHANIC• 
AL SHAKEDOWN/DEBUGGING OPERATIONS WHICH CONTINUED THROUGHOUT THE S~MME'• 
COMPLIANCE TESTING AND CERTIFICATION OF COMMERCIAL AVAILABILITY WERE SUC• 
CESSf ULLY COMPLETED IN SEPTEMBER, JUST BEFORE A SCHEDULED 3-MONTH FALL 
SHUTDOWN. OPERATION Of THE SYSTEM HAS BEEN HAMPERED &Y A NUMBER Of PROB• 
LEMS: MIST ELIMINATOR PLUGGING (PIPING TO M.E. SPRAY SYSTEM WAS BEEN MOO
I FIED > o CORROSION IN THE PRESATURATOR <WAS RELINED WITH PRECRETE), 
CORROSION Of THE INLET/OUTLET GAS DAMPERS (REPLACED WITH 316 SS DAMPERS), 
AND FAILU~E Of PRECRETE LINING IN THE SCRUBBER AND CElLCOTE IN THE STACK 
(bOTH FAILU~ES IDENTIFIED AS APPLICATION PROBLEMS>. THE UTILITY ALSO 
FOUND IT ~ECESSARY TO CHANGE THE SYSTEM'S PH CONTROL FROM 5.9 TO 5.6 TO 
INCREASE LIMESTONE UTILIZATION AND DECREASE PLUGGING WITHIN THE SYSTEM. 

72C 

744 

744 

744 

** PRObLEMS/SOLUTlONS/COMMENTS 

9171 SYSTEM 

10177 SYSHM 

THE fGO SYSTEM WAS OPERATED ROUGHLY 60% OF THE AUGUST-SEPTEMBER 
PERIOD• A NEW SOURCE PERFORMANCE TEST WAS RUN DURING THE SECOND WEEK Of 
SEPTEMBER. LATER, THE UNIT WAS SHUT DOWN FOA THE FIRST TURBINE IN
SPECT !Oh. 

720 

744 

•• PRObLEMS/SOLUTIONS/COMMENTS 

11177 SYSTEM 

12177 SYSHM 

DURING OCTOBER THE OUTLET DAMPERS WERE MODIFIED (REPLACED WITH 316L ss> •• 

A SCHEDULED OCTOBER-NOVEMBER OUTAGE WAS INITIATED. THE UNIT IS SCHEDULED 
TO START UP AGAIN IN JANUARY. 

THE PRESATURATOA WAS RELINED WITH Hl•MO (HIGH MOLYBDENUM) STEEL. 

OUTLET DUCTWORK WAS RELINED WlTH CEILCOTE. 

HOLLOW PACKING BALLS WERE REPLACED WITH HEAVIER WALLED PLASTIC BALLS. 

LEAKING A~OUND OUTLET DAMPERS WAS MINIMIZED BY SEAL-AIR FANS. 

72C 

744 

•• PRO~LEMS/SOLUTIONS/COMMENTS 

1/78 SYSTEM 

2/78 SYSTf.l"l 

THE PLANT SHUTDOWN CONTINUED UNTIL JANUARY 28 WHEN THE BOILER RESTARTED. 
THt FGD SYSTEM WAS EXPECTED TO BE PUT BACK ON LINE IN FEBRUARY 1978. 
DURING THl OUT~GE ALL RE"AlNlNG MODIFICATIONS TO THE FGD SYSTE" WERE COM
PLETED. 

744 

672 
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EPA UTILITY FGD SURVEY: FOURTH QUART£!< 1979 

SPRINGFIELD CITY UTlLITlES: SOliTHWEST 1 <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAlLABILlTY OPEPABlLlTY RELIABILITY UTILIZATION % REMOVAL PER bOILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
•* PRObLEMS/SOLUTIONSICOMMENTS 

3178 SYSTEPI 

4/78 SYSTEM 

THE AaSORbERS DID NOT OPER-TE DUE TO AN EXPANSION JOINT FAILURE BETwEEN 
THE JD FAN ANO THE AbSORBERSo 

THE ABSORLERS ARE CURRENTLY BE.ING BY-PASSEi>• THE FGO SYSTEM IS EXPECTED 
TO BE BAC~ ON LINE ~y THE END Of APRILo 

744 

72G 

** PRObLEMS/SOLUTIONSICOMMENTS 

5178 SYSTEM 

6/78 S YSHM 

ONLY ONE 5CRUBbi~-A8SORBER MODULE IS CURRENTLY OPERATING. THE EXPANSION 
JOINT FAILURE MENTIONED PREVIOUSLY wAS DIRECTLY RELATED TO THE DAPIPEP 
FAILURE W~ICH ALLOwED THE ~OILER TO CONTINUE PUMPING GAS TO THE SEALED OFF 
FGD S YSTE~'" 

THE UNIT EXPERIENCED AN FRP LlNEP FAILURE OVER THE PERIOD• 

A PU~P fAILUPE OCCURREI> DURING THE PERIOD. 

744 

** Pl<OcLEMS/S OLUTION ~/CCl'iMENl S 

7178 s-1 
s-2 
SYSTEfll 

16.7 
.o 

e.o 

THE A-~ODLLl RAN STEADILY FOR OVER 11 DAYS. B-MOOULE WAS STILL DOWN WITH 
EXPAN SJON JOlhl PROcLEMS. 

DliRil\G THE MO ... TH THE MIST ELIMif'tATOh WASH SYSTEM WAS ALTERED FROM A SEPAR
ATE CLOSEL LOOP FOR EACH MODULE TO A COMMON SYSTEM FOR BOTH MODULES. THE 
NEW SlSTE~ TAKES SUPERNATA IT fROl'I lHE TOP OF THE THICKENER FOR MIST ELIM-
l NA TO R SP~ A Y • 

INSTRUMENTATION PROuLEMS WERE ENCOUNTERED DURING THE MONTH. PH PR06ES 
WtRE LOST 1 lHE MA~-fLOW METER FOR LIMESTONE SLURRY FAILED, AND lHE AUTO
MATIC GAS A"'ALYZERS DID NOT OPERATE PROPERLY. 

SCME PIPE~ PLUGGED uuE TO ~EOPRENE PEELING FROM VALVES. 

THE SLUDGl SYSTEM EXPERIENCED SOME FILTER BELT PROBLEMS DURING THE MONTH 
euT THESE WERE REPAIRED. 

. 
~.c 8.~ 744 744 o2 68.() 

•• PRObLEMSISOLUTIONS/COMl'IE~lS 

8178 s-1 
s-2 
SY STEM 

5 9. D . () 
3 :i.o 

P~OBLE~S ~f~E ENCOUNTERED WITH THE MODULE-A TRANSFER PUMPS. NJNE D•YS 
WERE AEQUlRtD TO TRACE THE ELECTRICAL-RELATED PROBLEM. 

A 17-oAY OUTAGE WAS CAUSED ~y PRObLEfllS WITH THE BALL PllLL AIR SUPPLY WHICH 
QESULTED IN THE UNA~AILABILITY OF SLURRY. 

P-MODULE ~A~ STILL DOWN IN JULY WHILE THE UTILITY WAITED fOR THE REPLACE
MENT EXPA~SION JOINT. 

WORK wAS tO"'E DURIN~ THE MCNTH TO IMPROVE THE INSTRUMENTATION. IT wAS 
DlSCCVEAEL THAT MANY OF TH£ PAObLEMS WERE DUE TO SCALE ACCUMULATION ON THE 
P~O!JESo 

'' '· ~ .. 
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EPA UTlLITY FGO SURVEY: FOURTH QUARTER 1979 

SPRlNC.FlELI> CITY UTILITIES: SOUTtlioEST 1 <CONT.> 

---------·--------------------------------PlRFORMANCE OATA··----------------------------------------
PERIOD MODULE AVAlLA~!LITY OPEPABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• Pk0uL£MS/SOLUTIONS/COMMENTS 

9178 s-1 
s-2 
SY SHM 

'2 .1 
.o 

1 1. 0 

THE ~-MODLLE REMAINED DOWN THROUGHOUT AUGUST BECAUSE THE REPLACEMENT EX
PANS! ON JCINT HAD NOT YET ARRIVED. EXPANSION JOINT REPAIR WAS REQUIRED ON 
THE A•MODLU.o 

PROBLEMS ~ITH THE THICKENEQ AND PLUGGED LlNES CAUSED THE A-MODULE OUTAGE 
TCTALING <11 HOURS. 

2 il .6 
.J 

14. :J 

28.6 
.o 

14.0 720 557 ac 47.6 

** PRObLEMS/SOLUTIONS/COMMENTS 

10/78 S-1 
S-2 
SYSTEM 

.D 
" ·~ .o 

CCNTINUATION Of THE EXPANSION JOJNT PROBLEM RESULTED IN THE B-MODULE RE
MAINlNG DCWN THROUGHOUT THE MONTH. 

A-MODULE OOioN TIME WAS DUE TO PLUGGING OF THE THICKENER SLURRY MAKEUP 
LINES AND FAILURE OF THE BALLS WITHIN THE MODULE. 

A-MODULE EALLS FAILED OVER THE PERIOD. THE HEAVIER-WALLED PING PONG BALLS 
THAT ioERE INSTALLED DURJNG THE DECEMBER 1977-JANUARY 1978 PERIOD WERE RE· 
PLA3ED WITH 1.2 5 INCH DIAMETER SOLID RUBbER BALLS DURING SEPTEMBER 1978 • 

. ') 

.J 

.c 
.o 
.o 
.o 

.; 

.a 

.o 744 26 a 

* • PROt!LEMS/S OLUTION S/COMMENTS 

11/78 S-1 
s-2 
SYSTEl'I 

7 5. 7 
'6. 3 
51.Q 

THE BOILE~ WAS DOWN FOR A SCHEDULED OUTAGE DURING THE MONTH. 

CONSil>ERAbLE CLEANING OF TtE A-MODULE WAS DONE AS THE LOWER TWO LEVELS Of 
THE t'IODULE HAO BEGUN TO PLUG WHEN THE BALLS FAILED <SEE SEPTEMBER 1<;7'8). 

A THOROUGH CLEANING OF THE ENTIRE FGD SYSTEM OCCURRED DURING THIS PERIOD. 

A BEARING WAS REPLACED ON THE SLURRY DRAW OFF PUMP. 

THE OUTLET DUCT WAS CLEANED AND PLASITE IHSTALLEDo REPAIR WAS MADE TO 
THE ~YPASS DUCT TOGGLE DUE TO METAL DETERlORATIONo 

THE RUBBE~ COATING ON HOLD TANK AGITATORS AND SLURRY STORAGE TANK 
AGITATORS WERE REPAlRED. 

64. 7 
2 2 .5 
43.5 

64.7 
22.s 
43.6 

64.3 
22.4 
43.3 72 0 716 312 sc.s 

** PRObLEMS/SOLUTION~/COMl'IENTS 

12178 s-1 
s-2 
SYSHM 

4 5 .2 
8,. 7 
6 3.4 

THE ~OILE~ OUTAGE LASTED INTO THE FIRST PART Of NOVEl'IBER. 

AN f6D OUTAGE WAS CAUSED BY A FAN BEARING FAILURE ON MODULE Bo 

ALL DAMPEkS WERE SERVICED, REPAIRED AND EXERCISED. 

3 2 .9 
76.2 
54.6 

32.9 
76.Z 
54.6 

29.7 
68.7 
49.2 744 671 366 

** P~OblEl'IS/SOLUTIONSICC"MENTS 

ONCE THE SPRAY NOZZLES WERE REPLACED FROZEN LINES PREVENTED MODULE STARTUP 

StVERAL LINES BROKE OR DEVELOPED LEAKS. 

ALL THE MAJOR OUTAGES CAN BE ATTRIBUTED TO THE COLD WEATHER. THE SYSTEM 
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EPA UTILilY FGD SURVEY: FOURTH QUARTER 1979 

SPRINGFIELD CITY UTlllTlES: SOUTHWEST 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER &OILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

1179 s-1 
s-2 
SYSTEM 

.o 
4 2.6 
21.3 

------WAS NOT DlSlGNED WITH DUE REGARD TO WEATHER CONDITIONS. 

NOZZLE PL~GGAGE AT THE PRESATURATOR CAUSED OUTAGE TIME ON ONE MODULE. 

OhE OR TW~ NUISANCE TRIPS WERE DUE TO FROZEN INSTRUMENTS. 

.o 
4 7.3 
24 .9 

4 7.3 
24.9 

.o 
29.0 
14.5 744 457 108 

** PRO&LEMS/SOLUTIONSICOMMENTS 

2179 s-1 
s-2 
SY STEM 

2 5 .o 
2 4.0 
2 4.5 

FROZEN VALVES AND EQUIPMENT CONTRIBUTED TO THE OUTAGES OF A MODULE. 

DURING THE FIRST 15 DAYS OF JANUARY THE SECOND BALL Mill WAS UNUSEAliLE 
DUE TO LACK OF AIR. lHIS CAUSED PROBLEMS JN KEEPING LIMESTONE SLURRY 
SUPPLIED TO THE A-MODULE. 

.o 
32.0 
, 6.0 

.o 
32.0 
16.0 

.o 
24.0 
12.1 672 508 81 71.4 

•• PRO&LEMS/SOLUTJONS/COMMENTS 

3179 s-1 
s-2 
SYSTEM 

6 2. ~ 
5 5 .o 
5 8.5 

THE S-1 MODULE EXPERIENCED PLUGGING PROBLEMS IN THE FIRST AND SECOND 
STAGE DURihG FEBRUARY AND ~:D NOT OPERATE. DUE TO FLUE GAS LEAKAGE INTO 
THE MCDULE ACCESS COULD NOT BE OliTAINED TO CLEAN THE MODULE. 

EXPANSION JOINT PROBLEMS ANC BROKEN LINES WERE REPORTED. 

A LACk OF SCRUBBING MEDIUM DURING THE LATTER PART OF FEBRUARY WAS REPORTED 
bY THE UTILITY. 

THE S-2 MO~ULE PROBLEMS INCLUDED FROZEN VALVES AND LINES. 

39.5 
14.0 
26.8 744 73G 195 52.8 

•• PROBLEMS/SOLUTIONS/COMMENTS 

4/79 S-2 
s-1 
SYSTEM 

5 1.6 
4 2.6 
4 7.1 

THE MAJORITY OF MODULE S-1 DOWNTIME WAS DUE TO A BROKEN SUPERNATE LihE AND 
MAkEUF' CROSS TIE. 

THE UTILITY REPORTED THAT THE MODULE WAS UNABLE TO RUN FOR A TIME DUE TO 
A DESIGN PROBLEM WITH A 500 HP MOTOR. 

45.0 
30.9 
50.4 

27.0 
18.5 
22 .8 720 432 164 

•• PROBLEMS/SOLUTIONS/COMMENTS 

5179 s-1 
S-2 
SYSTEM 

8 4 .1 
.o 

4 2.1 

MODULE S-1 EXPERIENCED AN EXPANSION JOINT FAILURE ON THE JoDo FAN DI~
CHAAGE • 

LO• DENSITY AT THE SLURRY HOLD TANK WAS A MAJOR PROBLEM• 

SOME PLUGGING or THE FIRST STAGE OF THE s-~ MODULE WAS REPORTED BY THE 
UTILITY. 

77.5 
.o 

3!! .s 
77.5 

.o 
48.5 

67.0 
.o 

33.5 744 644 249 

** PAO&LEMS/SOLUTIONS/COMMENTS 

THE S-2 MODULE WAS NOT OPERATED DURING MAY DUE TO A BROKEN RECYCLE TANK 
AGITATOR SHAFT. A NEW ONE HAS BEEN ORDERED. RUBBER LINING OF THE SHAFT 
AND REPAIR Of DAMAGED LINlN( ON THE IMPELLER WILL BE DONE ON SITE. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SPAlNl>flELO CITY UTIL1Tl£S: SOUTHWEST f <CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER fGD CAP. 

6179 s-1 
s-2 
SYSH" 

5 5 .o 
.o 

z '· 5 

----------- ----------- -----------
5 3 .'1 

.o 
26.5 

52.9 
.c 

26.5 

S02 PART. HOURS HOURS HOURS FACTOR 
----- ----- ----- ------ ----- ------

719 191 

•• P~ObLEMS/SOLUTlONS/COMMENTS 

7179 s-1 
s-2 
SYSHM 

5 9.Z 
5 5 .3 
5 7 .3 

THE bROKEN AGITATOR SHAFT WAS REPLACED ANO LINED OURJN& JUNE. 

THE S-2 MODULE WAS OUT Of SERVICE ON THREE OCCASIONS DUE TO PLUGGAGE OF 
THE FIRST AND SECOND STAGES. THE UTILITY REPORTED THAT WITH THE E•CEPTION 
Of THE PLUC.GlNG PROBLEM ONLI A f£W MINOR SHOAT DURATION TRIPS WERf NOTED. 

34.1 
4 ?.4 
4:.8 744 743 111 

•• PROBLEMS/SOLUTIONS/COMMENTS 

&179 s-1 
s-2 
SYSTEM 

7 4.5 
94.6 
B 4.7 

THE S-1 MO~ULE WAS NOT OPERATED DURING THE FIRST PART OF THE PERIOD DUE TO 
THL PLUGGAGE IN THE FIRST AND SECOND STAGES. TWO OTHER OUTAGES OCCURRED• 
ONE DUE TO A BROKEN LINE ANO THE OTHER TIME IT WAS P.C. TROUBLE. 

THE S-2 MOtULE WAS NOT OPERATED FOR TWO PERIODS. ONCE WHEN THE TANK WAS 
BEING REFILLED AFTER AN AGITATOR WAS INSTALLED AND ONCE TO CLEAN THE FIRST 
AND SECOND STAGES. 

5 3 .B 
7~ .9 
62.4 

50.7 
66.8 
58.8 744 701 437 

** PAObLEMS/SOLUTlONS/COMMENTS 

9179 S-1 
S-2 
SYSTEM 

4 8.6 
6 8.8 
71.3 

THE S-1 MODULE WAS DOWN fOR TWO PERIODS DUE TO PLUGGING IN THE ABSORBER 
SECTIOh. THE MODULE ALSO TRIPPED Off DUE TO LOSS OF SUPERNATE PUMPS. 
APART FROM THIS BOTH MODULES WERE EITHER AVAILABLE OR lN OPERATION. 

S8.3 
78.8 
65.7 720 566 336 

** PRObLEMS/SOLUTlONS/COM"ENTS 

10/79 SYSTEM 

11119 s-1 
s-2 
SYSTEM 

THE S•1 MO~ULE WAS Off LINE DUE TO PLUGGING IN THE ABSORBER SECTION fOA 
TWO PERIODS AND IT ALSO TRIPPED DUE TO LOSS OF SUPERNATE PUMPS. APART FROM 
THIS IT WAS EITHER OPERATING OR AVAILABLE. 

THE S-2 MODULE WAS Off LINE ONCE DUE TO bROKEN SUPERNATE LINE, AND OhCE 
DUE TO BAD .PH PROBES IN SEPTEMBER. IT WAS ALSO OFF LINE FOR SEVERAL SHORT 
PEkIODS DUE TO NUISANCE TRIPS; HOWEVER, IT WAS EITHER ON LINE OR AVAILABLE 
THE REST OF THE PERIOD. 

744 

2 c .6 2C.9 20.3 72J 708 146 

•• PRObLEMS/SOLUTIONS/COMMENTS 

FOR TffE FIRST ~EEK Of NOVE~BER NEITHER MODULE WAS AVAILABLE DUE TO Ah 
OVERRUN ON SCHEDULED OUTAGE CAUSED BY A LACK Of MANPOWER. 

THE S-1 MOtULE WAS NOT AVAILABLE FOR THE REST OF THE MONTH BECAUSE Of THE 
LACK Of MAhPOWEA TO FINISH THE ABSORBER SECTION AND HOLD TANK CLEANOUT• 

PROBLEMS WITH THE S-2 MODULI RECYCLE PUMPS WERE ENCOUNTERED. THE MODULE 
WAS REMOVED FRO" SERVICE SO THAT THE REPAIRS COULD BE MADE AND THE S-1 
CLEANING COULD BE FINISHED. 
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EPA UTILITY FC.O SURVEY: FOURTH QUARHfi 1979 

SPRINGFIELD CITY UTILITIES: SOUTHwE~T 1 <CONT.) 

------------------------------------------PERFORMANCF OATA------------------------------------------
PERI OD MODULE AVAILABILITY OPERAAILITY ~ELIAHILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

12179 S-1 
s-2 
SYSTEM 

S04 PART. HOURS HOURS HOURS FACTOR 

SE~E~AL ATTEMPTS TO RETURN THE MODULE TO SERVICE WERE ABORTED DUE TO 
VAklOUS Pl~ING PROBLEMS. 

3 2., 32.1 28.7 744 664 213 

------

** PROblfMS/SOLUTIONS/COMMENT~ 

THt S-1 AE•SOfiBtR SECTION AND HOLD TANK CLtANOUT WAS COMPLETED DURING 
DHEMtER. THE MOOULE WAS R!'TURNED TO SERVICE. 

THt PRESAT~RATION NOZZLES CAUSED SOME PROBLEMS AND HAD TO BE REMOVED 
AN(; CLEANEt, 

AT THE END OF THE MONTH THE ID FAN EAPANSION JOINT BROKE ANO HAD TO BE 
REPLACED. 

TH< DENSITY METER ON THE RECYCLE LINE NEEDED REPAIR. 

THE D~AINS O~ THE DE~JSTER PUMPS HAD TO BE REPLACED. 

THE WEIGH FEED~R wEIGH BELT AND CALIBRATED FEEDER WERE REPLACED AND 
THi C~LibR~TlON FEEDER WAS CHECKED. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
CIESIGN ANO PUHCRl'IANCE DATA FOR OPERATIONAL DOMESTIC fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY "A l'E 
PLAfolT NAl"E 
UNIT NUf"r;ER 
CJ TY 
STAH 
REGULATORY CLASSIFICATIO~ 

PARTJCULAH EMISSION llMI TATION • NG/J 
S02 ~MISSION LIMITATION - ~G/J 
NET PLANT GENERATING CAPACITY • MW 
G II 0 SS U "< IT G i. NE RA Tl l'<j() C AP A C 1 TY • M .. 
NET uNlT GENERATING CAPACITY W/FGD ·MW 
NET UNIT GEN~RATlNG CAPACITY loO/FGIJ ·MW 
EQulvALE~T SCRUBBED CAPACITY - MW 

** l'OlLER DATA 
SUPP Ll ER 
TYPE 
~ERVlCE LOAD 
COMMERCIAL SERVICE DATL 
MAXll"UM t>OILER FLUE GAS FLOW• CU.MIS 
FLUE GAS TEMPfRATURE - C 
STACK HEIGHT - M 
STA CK TOP 0 IA ME TE A - M 

** FUEL OATA 
fUil TYPE 
FUEL GRADE 
A11£RAGE HEAT CONTENT - JIG 
nANGi: HEAT CONT ENT - &TU/LB 
AV E RAGE. ASH CON TENT - ~ 

RANGE ASH CONTE NT - 1 
AVEPAGE MOISTURE CONTENT - '% 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTEt\IT - 1 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTEt.T - '% 
RANG£ CHLORIDE CONTENT - % 

• • ESP 
t.Ul'l8 ER 
TYPE 
PARTICULATE DESIGN REfolOVAL EFFICIENCY - % 
fLUE GAS TEMPERATURE - t 

•• PARTICULATE SCRUBBER 
TYPE 

** fGO SYSTE1t, 
SALEABLE PRODUC T/ThROltAWAY PRODUCT 
GENfRAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
A-E fl RM 
DEVELOPM~NT LEVEL 
NEW/RE TROF l T 
PARTICULATE DESIGN REMOVAL EfFlClENCY - l 
SOZ DESIGN REMOVAL EFFICIENCY - X 
COMlilERCIAL DATE 
lNl TlAL START•U P 
A8SOn8tR SPARE CAPACITY INDEX - X 
ABSO~BER SPARE COMPONENT I NDEIC 

** At;SORBER 
NUMBER 
TYPE 
INITIAL START UP 
NUMBEP OF STAGES 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER MATERIAL 
lN TE RNAL MATER 1 AL 
&OILER LOAD/ABSORBER - % 

ST. JOE ZlNC 
G.F. WEATON 
1 
MONACA 
PENNSYL\IAt.IA 
B 

43. 
516. 

....... * 
6 :' .o 
6".' .o 

******* 
6C.O 

****** 
****** 
•• ** •• 
••I•* 
******** 

4•8o9 
31. 

.3 

COAL 
•••••• 
29075. 

11.50 
** •••• 
•••••••• 
****** 

3.00 
z.s-4.5 

.zo 
•••••• 

1 
COLD SIDE 

99.6 
148.9 

NONE 

.100 LB/MlllBTU J 
1.zoo LB/MMBTU) 

(******* ACFM) 
( 120 fJ 
( 102 FT> 
( 1.0 Fl) 

< 1zsoo eTu/Le> 

****** 

( .300 f) 

SALEABLE PRODUCT 
WET SCRUBBING 
CITRATE 
BUREAU OF MINES 
MORRISON - KNUDSEN CO. 
PROTOTYPE 
RETA CF IT 

99.60 
90.00 

1 /80 
11 /7'i 

.o 

.o 

1 
VENTURI 
12178 

1 

ABSORBER: Zb DIA. X 85 HIGH; VENTURI 10 DlAo l 4 
VENTURI NOZZLE: JNCONEL 625; BODY CARBON STEEL 
POLYESTER 
CARBON STEELt f LAKEGLASS LINED 
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EPA UTILITY Fl>D SUAllEY: FOURTH QUAii TE~ 1979 

ST. JOE ZINC: G.F. WEATON 1 <CONT.> 

GAS flOW - CU.MIS 
l>AS TEMPERATURE - C 
LIQUID RiCIRCULATION RATE - LlTER/S 
SOZ INLET CONCElllTRATlON - PPM 
SOZ CUTLET CONTRATION - PPll 
SOZ llESIGN REMOVAL EFFICIENCY - 1 

•• FANS 
NUMBER 
TYPE 
CONSTRUCTION MATERIALS 

** ~lST ELIMINATOR 
fllUMBER 
TYPE 
CONSTRUCTION MA TEA JAL 

•• PUllPS 
SERVICi: 

SULFUR SLURRY 
LEAN SOLUTION 
•• * ••• 
SUL FUR TRANSFER 
SCRUBBER RECIRCULATION 
SULFUR LOADING 
RICH CITRATE SOLUTION 

• • TANKS 
SERVICE 

SULFUR FLOTATION 
SULFUR SLURRY 
CITRATE SOLUTION STORAGE TANK 
llAKE•UP WATER 
SUL Fi.A STORAGE 

** llEHEATEA 
NUM8f;A 
TYPE 

** REH EA TEA 
NUMB EA 
T'fP E 

** WATER LOOP 
TYPE 

•• &YPRODUCTS 
BYPllCDUCT NATURE 
1.tYPIHOUCT QUALi TY - % 

73.62 
48.9 

283. 
2000C 

200 
90.0 

1 

( 156000 ACU!) 
< 120 F) 
< 4500 GPl'I) 

FLUE GAS 0 DOUBLE INLET llECHANlCAL DA 
CARBON STEEL 

2 
CHEVRON 
CHLORINATE PVC 

NUl'IBER 

z 
z 
1 
1 
4 
1 
z 

NUMBER 

1 

1 
1 
1 
1 , 

HOT AIR INJECTION 

1 
DIRECT COMBUSTION 

CLOSED 

ELEMENTAL SULFUR 
99.S 

------------------------------------------PERFORMANCE DATA-----------------------------·-··---·-·••• 
PERIOD l'IOOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER f6D CAP. 

11179 SYSTEM 

12/79 SYSTEM 

SOZ PART• HOURS HOURS HOURS FACTO• 

720 

744 

-----· ----- ------

•• PAObLEllS/S OLUT JON S/COIOIENTS 

SINCE STAR1-UP lN NOVEMBER THE UNll HAS BEEN DOWN fOR A RONTH AND A HALF 
DUE TO SOME MECHANICAL PROBLEMS. 

THE ELECTRIC MOTOR IN THE SCRUBBER LIQUOR RECYCLE UNIT HAS BEEN A PRt8LEM 
SINCE START-UP. 

LEAKS HAVE BEEN ENCOUNTERED IN THE PIPING OF THE ABSORBER SOLUTION. SOMt 
OF THE LEA•AGE WAS DUE 10 FAEEZE UP. 

BfCAUSE Of THE SMELTER SHUT DOWN AT ST. JOE ZINC, THE UNIT MAS BEEN 
OPERATING AT 20-30 MW. 
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EPA UTlLlTY FGD SURVEY: FOURTH QUARTER 1979 

ST. JOE ZINC: G.F. WEATON 1 (CONT.) 

------------------------------------------P~RfORMANCE OATA-------------------------------------•-••-
PERl OD MODULE AVAlLABlLllY OPERABILITY RELIABILITY UTILlZATlON % REMOVAL PER BOILER FGD CAPo 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ~---------- ----- ----- ----- ------
lhITIAL St2 REMOVAL EFFICIENCY HAS BEEN APPROXIMATELY 80·90l. 
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EPA UTILilY Fl>D SURllEY: FOURTH QUARTE~ 1979 

SECTION 3 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

---------------------------------------------------J-------------------------------------------· 
COMPANY hAME 
PLANT NAP'E 
UNIT NUMBE~ 
CITY 
STATE:. 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NG/J 
S02 EMISSION LH'llTATlON - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT G.ONERATl NG CAPACITY • f'llt 
NET UNIT GENLRATlNG CAPACITY W/FGD ·MW 
NET UNIT GEN~RATING CAPACITY ltO/fGL - MW 
EQUIVALENT SCRUBBED CAPACITY· MW 

** BOILER DATA 
SUP PL!t: R 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAX Il'IUM bOILER FLUE GA 5 Fl OW - CU ol'l/S 
FLUE GAS TEMPERATURE - C 
STACK MEJGHT - M 
STACK TOP DIOIE TEA • M 

** FUEL DA TA 
fUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - ~TU/LB 
AVERAGE ASH CONTENT • :t 
RANGE ASH CONTENT - :t 
AVERAGE MOISTURE CONTENT· % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - l 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - 1 
RANGE CHLORIDE CONTENT - ' 

** PARTICULATE SCAUB!JER 
TYPE 

** FGD SYSlEM 
SALEABLE PRODUCT/THROWAWAY PRO~UCT 

GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
CONSTRUCTION FIRM 
DEVELOPMENT LEVEL 
NEWIAETROFlT 
lNl TIU START-UP 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPL HR 
NUMBER Of STAGES 
GAS FLCW - cu.MIS 
GAS TEl'IPt.RATURE - C 
PARTICULATE INLET LOAD - GICU.M 
S02 INLET CONCE NTRATlON - PPM 

** CENT A HUGE 
NUMBER 
TYPE 

** MIST ELlMlNATOR 
NUMBER 
TYPE 
11ASH SYSTEM 

TENNESSEE VALLEY AUTHORITY 
SHAWNEE 
10A 
PADUCAH 
KENTUCK 'f 
E 

4~. 

516. 
175C•.O 

1c.o 
10.0 

····~··· HJ.O 

** ..... 
****** •••••• 
"'*I•* 
******** 
******* 
****** ••••••• 

COAL 
BITUl'IINOUS 
••••••• 

******** 
****** •••••••• ........ 

2.90 
** ••• * 
******** 
****** 

( .100 LB/MMBTU) 
( 1.200 LB/MMBTU) 

l******* AC FM) 
(**** F) 

l**** FT> 
l***** FT> 

(****** BTUILB) 
****** 

MOBILE PACKED TOWER 

THROWAWAY PRODUCT 
WET SCRUBbING 
Lll'IE/LlMESTONE 
VARIABLE - TEST FACILITY 
AIR CORRECTION OlVISION 1 UOP 
BECHTEL 
TVA 
PROTOTYPE 
RETROFIT 
4/72 

1 
MOBILE PACKED TOWER 

4172 
AIR CORRECTION DIVISION, UOP 

16.52 
He .9 

6.9 
2900 

1 
SOLID BOWL 

CHEVRON 

35000 ACFM) 
300 f) 

3.:100 GR/SCF> 

INTERMITTENT WASHING WITH AVAILABLE RAW WATER 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: SHAioNEE i(•A (CONT.> 

** TANll.S 
SERVICE NUMBER -------
EFFLUENT HOLD T AflolC **** 

** REHO TER 
TYPE DIRECT COl'IBUSTION 

** THICKENER 
lllUl'IPER , 
TYPE CLAR IF !ER 

** lolAT ER LOOP 
TYPE CLOSED 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOO l'IODULE AVAlLABlllTY CPERABILlTY RELIABILITY UTILIZATION 1 REMOVAL PER BOILER FGD CAP. 

S02 PART• HOURS HOURS HOURS FACTOR 
------------ -----·----- ----------- ----------- ----- -----

0179 SYSHM 

•• PROBLEMS/SOLUTIONS/COMMENTS 

REFER TO T~E PERFORMANCE UPDATE INFORMATION FOR SHAWNEE 10Bo 
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EPA UTILITY FGD SURVEY: FOUkTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORJ'IANCE DATA fOR OPERATIONAL DOMESTIC FGD SYSTEMS 

---------------------------------------------------J·-----------------------------------------~---· 
COMPANY l\AJ'IE 
PUNT NOE 
UNIT NUf'll:lER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE ii.MISSION LIMITATION - hG/J 
SOt EJ'llSSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT Ge.NERATING CAPAtlTY - Mio 
NET UNIT GENERATING CAPACITY WIFGD - l'IW 
NET UNlT GENERATING CAPACITY WOIFG~ - MW 
EOUJ\IALENT SCRUBBED CAPACITY - f'IW 

** BOILEil DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM bOILER FLUE GAS FLOW - CU.MIS 
fLUE GAS TEl'IPEA ATUAE - C 
STACK HEIGHT - Ill 
STACK TOP DlAME TEA - M 

** FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - l 
AA NG E ASH CON TE NT - % 
AVERAGE f'IOISTURE CONTENT - l 
RANGE MOISTURE CONTENT - 1 
AVERAGE SULFUR CONTENT - 1 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - % 

** PARTICULATE SCRUBBER 
NUMB EA 
TYPE 
SUPPLIER 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEJ'IPERATUAE - C 

u FGD SYSTEM 
SALEABLE PRODUC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEI! SUPPLIER 
A-E FI A,. 
CONSTRUCTION FIRM 
DEVELOPJ'IENT LEVEL 
NEW/ RETROf lT 
INITIAL STAAT•UP 

** ISSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
&AS fLOW • CU.lt/S 
GAS TEMPERATURE - C 

•• MIST ELIMINATOR 
NU"B ER 

TENNESSEE VALLEY AUTHORITY 
SHAW l\E E 
108 
PADUCAH 
ltENTUtlt l 
E 

43. 
SH. 

1750.0 
10.0 
1r.o 

••••••• 
1 '.l.O 

•••••• 
****** ** ..... 
**/•• 
******** ••••••• 
•••••• 
••••••• 

COAL 
BITU"'INOUS 
••••••• 
******** 
****** •••••••• 
•••••• 

2.90 

****** 
******'** 
****** 

1 
VENTURI 
CHUI :co 

1.7 
148.9 

.100 LB/MMBTU> 
1.200 LB/MMBTU) 

(•••*•** ACF ... ) 
(•••• F) 
(•••• fl) 
(•••** FT) 

<••**** BTU/LB> 

****** 

( 3500 ACFJ'I> 
' 300 f) 

THROWAWAY PRODUCT 
WET !CRUBBING 
LIME ILi "ES TONE 
VARIABLE - TE$T FACILITY 
CHEN JCO 
BECH ·eL 
TVA 
PROTOTYPE 
RETROFIT 

4172 

1 
SPRAY TOWEii 
4172 

CHE NICO 
16.52 

148.9 

1 

34& 

( 35000 ACFfU 
( lOO F> 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: SHAWNEE 1Ce CCONT.) 

** TANKS 
SERVICE NUMBER -------
SPRAY TOwER EFFLUENT HOLD TANK •••• 
OX 1 OA TlON TANK •••• 
DESUFERSAT~RATJON TANK •••• 

** REH EATER 
TYPE DIRECT CO"&USTlON 

** WATER LOOP 
TYPE CLOSED 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
PERlOD "OOULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

0/72 SYSTEM 

** PRObLEl'IS/SOLUTIONS/COMMENTS 

9175 SYSTEM 

IN JU~E 1968, THE EPA INITIATED A PROGRAM TO TEST PROTOTYPE LIME AND 
LIMESTONE SYSTEMS FOR REMOVAL Of SULFUR DIOXIDE AIU PARTICULATE FROM COAL
FIRED BOILER FLUE GASES. THE PROGRAM WAS CARRIED OUT JN A TEST FACILITY 
INCORPORATED INTO THE FLUE GAS DUCTWORK OF UNIT NO. 1~, A COAL-FIRED BOIL
ER AT THE TVA SHAWNEE POWER STATION, PADUCAH, KENTUCKY. TVA IS THE CON• 
STRUCTJON AND FACILITY OPERATOR AND BECHTEL CORP. IS CONTRACTOR, TEST 
DlREC TOR AND REPORT WRITER. 

THE TlST FACILITY CONSISTS OF THREE PARALLEL SCRUbBER SYSTEMS Of PRO
TOTYPE SJ2E, TREATING PART OF THE FLUE GAS FROM THE BOILER. EACH SCRUBBER 
TRAIN JS CAPABLE OF TREATING APPROXIMATELY 30,000 ACFM OR THE EQUJVALENT 
Of APPROXIMATELY 10 MW OF POWER PLANT GENERATING CAPACITY. 

THREE PARALLEL wET SCRUBBER SYSTEMS wERE SELECTED FOP THE TEST PRO
JECT: 1) A ~ENTURI wITH A SPRAY TOWER AFTER ABSORBER, 2> A TURBULENT CON
TACT ABSO~BtR (TCA>t AND 3) A MARbLt-bEO ABSORBER. THE VENTURI STSTE~, 

MANUFACTU~ED BY CHEMICAL CONSTRUCTION to., CONTAINS AN ADJUSTABLE THROAT 
THAT PERMITS CONTROL AND VARIATION OF PRESSURE DROP OVER A WIDE ~ANtiE OF 
FLOW CONDITIONS. THE TCA UNIT, MANUFACTURED BY UNIVERSAL OIL PRODUCTS, 
INCORPORATES A FLUIDIZED BED OF LOW DENSITY PLASTIC SPHERES THAT ARE FREE 
TO MOVE BETWEEN RETAINING GRIDS. THE MARBLE BED ABSORBER, SUPPLIED BY 
COMBUSTIOh ENGINEERING CO., USES A PACKING OF 3-4-INCH GLASS MARBLE 
SPHERES AND A TURBULENT LAYER OF LIQUID AND GAS ABOVE THE MARBLE LAYER TO 
ENHANCE MASS TRANSFER. 

IN JU~E 1974 1 THE EPA BEGAN A 3-YEAR ADVANCED TEST PROGRAM AT T~E 
SHAWNEE FACILITY WITH THESE MAJOR GOALS: (1) CONTINUATION OF LONG-TERM 
TESTING, ~ITH EMPHASIS PLACED UPON THE RELIABLE OPERATION OF MIST ELJMINA
TJON SYSTEMS AT INCREASED GAS VELOCITY, C2> INVESTIGATION Of ADVANCED PRO
CESS AND EQUIPMENT DESIGN VARIATIONS FOR IMPROVING EQUIPMENT RELIABILITY 
AND PROCESS ECONOMICS, AND <3> LONG-TERM RELIABILITY TESTING ON PRO~JSING 
PROCESS AhD EQUIPMENT DESIGN VARIATIONS. 

THE T~O PARALLEL SCRUBBING SYSTEMS OPERATING DURING THE ADVANCED PRO
GRAM ARE THE VENTURI/SPRAY TOWER SYSTEM AND THE TCA UNIT. GENERAL PROCESS 
FLOW DIAG5AMS Of THE TWO PROTOTYPE UNITS ARE PROVIDED IN APPENDIX B. OPER
ATION OF THE MARBLE-BED ABSORBER UNIT HAS BEEN PERMANENTLY DlSCONTihUEDo 

EACH OF THE SCRUBBING SYSTEMS CONTAINS ITS OWN SLURRY HANDLING FACIL
ITIES AND CAN TREAT APPROXIMATELY 30,000 ACfM Of GAS AT 300 F CONTAINING 
1800 TO 4t0C PPM OF SULFUR DIOXIDE AND 2 TO 4 6RAINS/SCF OF PARTICULATE. 
BOILER NOo 1 NORMALLY BURNS A HIGH-SULFUR BITUMINOUS COAL. 

FROM JUNE 1974 TO JANUARY 1976, MIST ELIMINATION AND LIMESTONE UTILI
ZATION TESTS WERE CONDUCTED Al THE SHAWNEE fACILllYo DURING THIS TEST PER
IOD THE VENTURI/SPRAY TOWER SYSTEM WAS OPERATED ON BOTH LIME AND LIMESTONE 
AND THE TCA SYSTEM WITH LIMESTONE. TESTING WAS PERFORMED UNDER A CLCSED
~ATEA OPE5ATION MODEo DURING THIS PERIOD THE SLURRY SOLIDS tiNtAINED AP
PROXIMATELY 40 TO 50 PERCENT-BY-WEIGHT FLY ASH BECAUSE OF RELATIVELY HIGH 
GAS INLET PARTICULATE LOADING. THIS TESTING PROGRAM IS SCHEDULED TO RUN 
THROUGH TC FEBRUARY 1978. 

ADDITIONAL INFORMATION AND DATA CONCERNING THE DETAILS OF THE ADVANCED 
TEST PROG•AM ARE PRESENTED IN THE PERFORMANCE HISTORY THAT FOLLOWS. 
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EPA UTILITY fGO SURVEY: FOURTH QUARlER 1979 

TfNIHSSEE VALLEY AUTHORlTY: SHAIONEE 1GB <CONT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERJ 00 MOOULE AVAllABJllTY OPERABILITY RELJABILITY UTILIZATION % REMOVAL PER t!OILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROULEMS/SOLUTIONS/COMl'IENTS 

10175 SYSTEM 

11175 SYSTE.M 

THIS EXPE~Il'IENTAL EPA-FUNDED OPERATION IS PROCEEDING wlTH THE TESl PROGRAM 
T~O ABSORbER MODULES ARE CURRENTLY OPERATIONAL <10 MW EACH). THE MARBLE-BE 
AbSORBER JS STILL INOPERATIVE CSINCE JULY 1973>. CURRENT EXPERIMENTS ARE 
RELATED TO MIST ELIMINATOR SECTION. 

744 

no 

** PRObL~MS/SOLUTJONS/COMl'IENTS 

1Zl75 SYSTEM 

1/76 SYSTEM 

QECENT TESTING AT SHAWNEE HAS SHOwN THAT THE CHEVRON MIST ELIMINATORS IN 
BOTH THE ~PRAY TOWER ANO THE TCA CAN BE KEPT FREE Of SOLIDS BUILDUP ~T 
HIGH ALKALI UTILIZATION (GREATER THAN 90%>, USING ONLY lNTERMITTANT 
WASHING WlTH AVAILABLE RAW WATER. THIS HIGH UlILlZATION IS NORMALLY 
ACHIEVED ~ITH LIME. IT HAS BEEN ACHIEVED WITH LIMESTONE AT REDUCED SCRUB• 
BER INLET SLURRY PH (ABOUT 5.2> AND WITH THREE EFFLUENT TANKS IN SEkIES 
TO SIMULATE A PLUG-FLOW REACTOR. TESTING IS CONTINUING TO DETERMINE THE 
EFFECTS OF PROCESS VARIABLES ON MIST ELIMINATOR PERFO~MANCE AND ON LIME
STONE UTILIZATION. FUTURE PLANS INCLUDE: (1) FACTORIAL TESTING WITH LIME 
A~O LIMESTONE TO DETERMINE THE EFFECTS Of PROCESS VARIABLES ON S02 RE
l"IOVAL AND(~) TESTING THE OXIDATION OF SLUDGE TO GYPSUM IN THE VEf'4TlJRI/ 
SPRAY TOWER SYSTEM USING AIR SPARGING OF AN ACIDIFIED SLURRY BLEED STREA~ 

744 

744 

** PROHLEMS/SOLUTIONS/COMMENTS 

Z/16 SYSTEM 

3176 SYSTEM 

THE ADVANCED TEST P~OGRAM IS CONTINUING. HIGHLIGHTS Of THE PROGRAM ARE AS 
FOLLOwS: 
E~ALUATE ~CRUBBER OPERABILllY DURING vARIAeLE LOAD OPERATION. 
CONTINUE LONG-TERM RELIABILITY TESTING. 
J~VESTJGATE METHODS FOR IMPROVING WASTE SOLIDS SEPARATION. 
CONTINUE SLUDGE OXIDATION ANO SLUDGE FIXATION STUDY PROGRAMS. 
EVALUATE SYSTEM PERFORMANCE AT REDUCED FLY ASH LOADING. 
DETERMINE THE PRACTICAL UPPER LIMITS Of SG2 REMOVAL EfFlClENC'• 
EVALUATE ADDITION OF MAGNESIUM ION TO THE SCRUBBING SLURR'• 
CHARACTERIZE ALL STACK GAS EMISSION COMPONENTS. 
E~ALUATE MATERIALS OF CONSTRUCTION OF ALL SCRUBBER ANO PLANT-RELATED 
C OMP<i N ENTS • 
DEVELOPE A COMPUTER PROGRAM FOR DESIGN AND COST ANALYSIS OF FULL-SCALE 
LIME/LIMESTONE S'STEM. 

696 

744 

** PAO&LEMSISOLUTlONS/COMMENTS 

4116 SYSTEM 

5176 SYSTEM 

BECHTEL REPORTED THAT THE FACTORIAL TEST PROGRAM, EVALUATING THE PERFOR• 
MANCE Of THE LIME/LIMESTONE SCRUBBING SYSTEMS WITH AND WITHOUT MAGNESIUM 
ADDITION HAS BEEN COMPLETED. CURRENTLY TESTING JS PROCEEDING ON THE 
EVALUATION OF SYSTEM PERFORMANCE AS A FUNCTION Of LOW RESIDENCE TI~ES 
<1.5 TO 5.0> MINUTES> IN THE RECYCLE TANKS. IN ADDITION, A Fl' ASH-FPEE 
O~CT IS BEING INSTALLED AT THE TEST FACILITY• THUS ENABLING EVALUATION OF· 
SYSTEM PERFORMANCE IN THE ABSENCE Of FLY ASH. 

720 
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tPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: SHAWNEE 1~e (CONT.) 

-----------------------------------------·PERFORMANCE OATA------------------------------------------
PERJOD MODULE AVAILABILITY OPEPABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP• 

S02 PART. HOURS HOURS HOURS FACTOR 

------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROL·L£MS/S OLUTIOf'IS/COMMENTS 

6176 SYSHM 

7176 SYSTEM 

THE TEST Ll~ECTOR 1 E:ECHTEL, PROVIDED THE FOLLOWING INPUT CONCERNING THE 
OPE~ATIOf'-1 OF THE EXPERIMENTAL SCRUBBING SYSTEMS DURING THE REPORT PERIOD. 

THE EFFECT Of MGO ADDITION WAS EXPLORED IN BOTH SCRUBBER SYSTEMS. RESULTS 
I~DICATE ~AGNESIUM ION IN THE SCRUBBER SLURRY LIQUOR ENHANCES SGZ REMOVAL 
A~D CA~ DE.P~ESS SULFATE SUPERSATURATION. IT WAS FOUND THAT THE MAGNESIUM 
ION lO~CEt-.TRATION HAD TOE >CEE.D THE EQUIVALENT CHLORIDE ION CONCENTIHTION 
TO liAVE At- EFFECT ON S02 R IMOVAL. 
I~ THE TCA UN1T 1 wITH LIMESTONE SLURRY, S02 REMOVAL WAS INCREASED FROM 75 
TO 95% bY INCREASING THE MAGNESIUM ION CONCENTRATION TO 9,ooo PPM 
Hi EXCESS Of EQUIVALENT EQUAL TO b% BY WEIGHT Of TliE LIMESTONE AD-
DITION RATE. lN THE VENTURI/SPRAY TOWER SYSTEM, WITH LIME SLURRY, S:2 RE
MC.VAl WAS INCREASED FROM 75 TO 90% BY INCREASING THE MAGNESIUM IC'N 
CCNCENlRAlION TO 2.coo PPM IN EXCESS OF EQUIVALENT CHLORIDE JON. lHE MAG
NESIUM OXIDE ADDITION RATE ~AS 2% BY ~EIGHT OF THE LIME ADDITION 
RATE. BOT~ SCRUBBING SYSTEMS OPERATED IN THE SUBSATURATED SULFATE MODE 
lolliEN MAGNESIUM OXIDE WAS ADDED. INLET SC2 CONCENTRATIONS DURING THE TESTS 
AVERAGE AFPROXJMATELY 3 1000 PPM DURING THESE TESTS. 
fCLLOwING THE TEST BLOCKS MENTIONED ABOVE, BOTH SCRUBBERS ARE OPERATING 
WITH LIME SLURRY SCRUBBING SOLUTIONS, THE TCA SYSTEM ON FLUE GAS CONTAJN
I~G FLY A~H AND THE VENTURI/SPRAY TOWER SYSTEM ON FLY ASH-FREE FLUE 6AS. 

720 

744 

* * PRObLEMS/S OLUTJONS/COMMENlS 

8176 SYSTEM 

9176 SYSTEM 

EXPERIMENTAL OPERATION OF THE EPAITVA ALKALI SCRUBBING TEST FACILITY CON
TINUED DU~ING THE REPORT PERIOD. ijECHTEL, THE TEST DIRECTOR, PROVIDED lHE 
fOLLOwING INPUT CONCERNING THE OPERATION OF THE PROTOTYPE TEST UNITS. 
VENTURl/SFRAY TOWER SYSTEM: THIS SYSTEM RAN OFF FLY ASH-FREE FLUE GAS 
USl"lG • LIME SLURRY SCRUBBING SOLUTION. NO SIGNIFICANT DIFFERENCES IN so2-
AEMOVAL1 lYPSUM SATURATION ANO SULFITE OXIDATION WERE DETECTED <VERSUS 
FLY ASli-LADEN FLUE GAS>. ONE DIFFERENCE NOTED WAS THE FILTER CAKE SCLJDS 
CONTENT W~lCH WAS APPROXIM•TELY 10% LOWER FOR THE FLY ASH-FREE SLUDGE (40 
TO 50% SOLIDS) VERSUS THE FLY ASH-LADEN SLUDGE ~0 TO 601 SOLIDS 
IN ADOITICN OPERATION IN A LOW RESIDENCE TIME MODE (3 MINUTES) w•s 
EXPLORED. SCALE-FREE OPEAAllON WAS AC~lEVED JN THlS MODE UNDER THE FOLLOW
ING CONDITIONS: 8% SOLIDS INO FLY ASH) IN THE RECIRCULATED SLURRY, 
PH OF THE SCRUBBER LIQUID INLET WAS a.o. SUPERFICIAL GAS VELOCITY OF 9.4 
fl/SEC., AND A TOTAL LIQUID-TO-GAS RATIO (L-G) OF 7.1 GALIMCF. SOME SCALE 
FORMATION OCCURRED WHEN THE SOLIDS CONTENT OF THE RECIRCULATED SLURRY 
DROPPED BELOW THE 4% LEVEL. 
TCA SYSTEM: THIS SYSTEM OPERATED ON FLY ASH-LADEN FLUE GAS USING A LIME 
SLURRY SC~UBBING SOLUTION INNOCULATED WITH MAGNESIUM OXIDE. GYPSUM SUBSAT
URATJO"l OfERATION WAS ACHIEVED UNDER THE FOLLOWING CONDITIONS: MAGNESIUM 
ION CONCENTftATJON EXCEEDED THE CHLORIDE ION CONCENTRATION BY 2000 FFM, 
SUPERFICIAL GAS VELOCITY WAS 12.5 FT/SEC., L/G WAS 5C. THE SCRUBBING SO
LUTION INLET PH WAS 7.0, AND RESIDENCE TIME WAS 4 MINUTES. THE SO( REMOV
AL EFFICIENCY WAS APPROXIMATELY 90%. WHEN l/G WAS REDUCED TO 37, WHILE 
ALL OTHER CONDITIONS REMAINED CONSTANT, SEVERE GYPSUM SCALE FORMATICN RE
SULTED• l~CAEASlNG THE EFFECTIVE MAGNESlUM CONCENTRATlON TO 4~0C PP~ A~D 
THE SCRUBbER LIQUID INLET PH TO a.a DID NOT AMELIORATE THE SCALE PACeLEM. 
PRESENTLY THE VENTURI/SPRAY TOWER SYSTEM IS OPERATING ON FLY ASH-FREE FLUE 
GAS WITH MAGNESIUM OXIDE-INNOtULATED LIME SCRUBBING SLURRY. 

744 

720 

•• PRObLEMS/SOLUTlONSICOMMENlS 

IN SEPTEMbE~ AND OCTOBER 1976 THE VENTURI/SPRAY SYSTEM WAS OPERATED WITH 
FLY ASH-FREE FLUE GAS USING LIME SLURRY WlTH ADDED MGO TYPICAL 
TEST CONDITIONS WERE 9.4 FT/SEC SPRAY TO~ER GAS VELOCITY, 21 GAL/MCF 
VENTURI L/6 1 50 GALIMCF SPRY TOWER L/G 0 EX SLURRY SOLIDS <FLY ASH FREE>, 
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EPA UTILITY FC.D SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: SHAWNEE 10B <CONT.) 

------------------------------------------PERFOR"ANCE DATA------------------------------------------
P£Al0D MODULE AVAILABILITY OPE~ABJLlTY RELlABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

10176 SYSTEM 

11176 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------3 MINUTES RESIDENCE Tl"E' 7.0 SCRUBBER INLET PH, ANO 2000 PPM EFFECTIVE 
MAGNESIUM ION CONCENTRATION (J.E., EXCESS OWER EQUIVALENT CHLORIDE ION). 
RESULTS WERE NOT CONSISTENT AT THESE CONDITIONS. DURING ONE PERIOD, SCRUB• 
BING INLET LIQUOR GYPSUM SATURATION AVERAGED 85X WITH 80% S02 
REMOVAL WITH SOME GYPSUM SCALE FORMATION. IN A LATER PERIOD, AT SEEMINGLY 
IDENTICAL TEST CONDITIONS GYPSUM SATURATIONS DROPPED TO 10X WITH 98% 
SC2 REMOVAL AND THE SCRUBBER OESCALED. A SEVEN-WEEK PROGRAM OF IN-
TENSIVE FLUE GAS CHARACTERIZATION TESTING WAS STARTED IN MID-OCTOBER ON 
THE VENTU•llSPRAY TOWER SYSTEM. THESE TESTS ARE BEING MADE TO MEASURE 
Sl"ULAlANlOUS INLET ANO OUTLET FLUE GAS PARTICULATE MASS LOADING, PARTl
C~LATE Sl2E DISTRIBUTION AND GASEOUS S03 <ONCENTRATIONo THE TCA SYSTEM 
CONTINUED TO OPERATE DURING THIS PERIOD ON FLY ASH-LADEN FLUE GAS USJN6 
LIME SLURRY WITH ADDED MGO. THE TEST RESULTS SO FAR IhDICATED THAT THE 
DEGREE OF SULFATE <GYPSUM) SATURATION JS A SENSITIVE FUNCTION OF THE 
EFFLUENT •ESJOENCE TIME CONDITIONS: GAS VELOCJTY 12o5 FTISEC, LIG Of 5C, 
PH OF 7.0 1 ~00'.l PPM OF MG JON, AND 8% SOLIDS. AT THESE CONDITIONS 
GYPSUM SATURATION WERE 95, SO, ANO 9210 AT RESIDENCE TIMES OF 3, 4 1 AND 
1Z MINUTES, RESPECTIVELY• FURTHER TESTS WERE RUN AT 37 GAL/MCF LIG 1 AND 
8.0 INLET PH WITH OTHER CONDITIONS TNE SAME. DURING THESE TESTS GYPSUM SA• 
TJONS WERE ~5, 95 1 50, A~D 901 AT 3, 4t 5.4, AND 16 MINUTES RESI-
Di.NCE TIMES, RESPECTIVELY• 

744 

720 

*• PROBLE"S/SOLUTIONSICOMMENTS 

1l'76 SYSTEM 

1177 SYSTEM 

FROM MID-OCTOBER THROUGH EIRLY DECEMBER AN INTENSIVE FLUE GAS CHARACTERI
ZATION TESTIN~ PROGRAM WAS CONDUCTED ON THE VENTURJISPRAY TOWER SYSTEM 
WITH LIME SLURRY. OVER THE RANGE TESTED, OUTLET PARTICULATE MASS LOADING 
WAS FOUNO TO BE INDEPENDENT OF SLURRY COMPOSITION (8 TO 15l 
SUSPENDED SDLJDS1 3,oao TO 16,~00 PPM DISSOLVED SOLIDS>, GAS FLOW RATE 
(~J, ;c: Tt 35 1J0u 0 ACF">• SPRAY TOWER LIQUID RATE Ct TO 1,400 GPM) AND 
VENTURI PRESSURE DROP tl TO 9 INCHES H20>. WITH 4 TO 6 GRIDStF PARTICULATE 
JN TNE INLET TYPICAL OUTLET LOADINGS WERE 0.02 TO 0.04 GRIDSCF. WHEN OPER• 
ATING WJTH FLUE GAS FROM TtE ELECTROSTATIC PRECIPITATOR (u.1 TO 0.4 
GRIDSCF TO THE SCRUBBER), THE SCRUBBER O~TLET LOADING AVERAGED 00005 
GRIDSCF. THUS 1 ENTRAINED SLURRY FROM THE M.E. MUST HAVE BEEN LESS THAN 
Je005 GAIDSCFo SIZE DISTRIBUTION DATA AAE STILL BEING ANALYZED. SULFURIC 
ACID MIST VALUES WERE APPACXIMATELY 2 TO 25 PPM AT THE SCRUBBER INLET AND 
REMOVALS HAVE BEEN ABOUT 50 TO 751. 
THE REMAlhDlR Of DECEMBER THE VENTURI/SPRAY TOWER SYSTEM WAS DOWN FOR MOD• 
JfJCATIONS FOR TWO-STAGE OXIDATION TESTING. SEE APPENDIX B FOR A PROCESS 
FLOW OIAGU"• 
DURING NO~EMBER THE TCA w~s OPERATING WITH FLY ASH-CONTAINING FLUE GAS us
IhG LIME SLURRY WITHOUT ADDED MAGNESIUM OXIDE. OPERATING CONDITIONS WERE 
12.s FT/SEC GAS VELOCITY, 5u 6AL/MCF L/6, 8.0 SCRUBBER INLET PH, AND 8 TO 
151 SLURRY SOLIDS. AT THE lE CONDITIONS THE S02 REMOVAL WAS ABOUT 
1!0:%. 
FLY ASH·F~EE LIMESTONE TESTS WITHOUT MAGNESIUM OXIDE ADDITION BEGAN ON 
THE TCA SYSTEM JN LATE NOVEMBER• TYPICAL OPERATING CONDITIONS WERE 12.S 
JTISEC 6AS VELOCITY, SC GALIMCF LIG, AND 1.1 TO 1.2 STOICHJONETAIC RATIO• 
A1 THE SAME STOICHIOMETRY, THE PM OF TME flY ASH•fREE SLURRY WAS Cot TO 
0•3 UNITS HI&HEA THAN OBSERVED IN PREVIOUS RUNS WITH FLY ASH. 

744 

744 

•• PRO~LEMSISOLUTJONSICOMMENTS 

THE VENTURI/SPRAY TOWER SYSTEM MAS BEEN OPERATED IN A TWO-SERIES-SCRUBBER 
MODE WITH FORCED OXIDATION SINCE EARLY ~ANUARY 1977 AFTER SYSTEM MODJFJCA
TlOMS TO ALLOW OPERATION Of TME VENTURI ANI SPRAY TOWER WITH INDEPE~DENT 
SLURRY. RECIRCULATION LOOPS. SULFITE OXIDATION WAS CARRIED OUT IN AN 8 FT 
DIAMETER ~ENTURI (PRE-SCRUBBER> EFFLUENT NOLD TANI WHICH HAD AN AJA 
SPARGER WITH 130-1/8 INCN HOLES IMMERSED IN 18 FT OF SLURRY. THE SPRAY 
TOWER (AFTER SCRUBBER> FUNCTIONED AS A PRIMARY S02 ABSORBER. 
TYPICAL OPERATION CONDITJO•S, USIN6 LIMESTONE SLURRY, WERE 6.7 FT/SEC 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: SHAWNEE 1~B (CONT.> 

·-----------------------------------------PERFORNANCE DATA-------------------------··---------------
PEAJ 00 MODULE AVAJLABILITY OPERABILITY RELIABILITY UTILlZATlON X RE"OVAL PER BOILER FGD CAP. 

<------

2177 SY STEM 

3177 SYSH.M 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------SPRAT TOWlR GAS VELOCITY, Z0•30 GAL/"CF VENTURI L/G, 70 GAL/"CF SPRAT 
TOWER L/G 15% SOllDS (WITH fl'f ASH) JN VENTURI REClACuLATED SLURRY, 4.5-5 
VEhTURl It.LET (OXIDATION TANK> PH, AND 11.3 MINUTES OlIDATJON TANK RESJ
DENCE TIME <BASED ON 600 GPM SLURRY FLOW TO VENTURI>. DURING THESE 
TESTS, AVERAGE OVERALL SUL·IJTE OXlDATlON RAhGED FRO" 93 TO 99X AT AJA 
STOJCHIOM~TRJC RATIO OF 1.Q TO 4.7 LB-ATOMS OXYGENILS•MOLE S02 ABSORBED. 
CORRESPONtlNG AVERAGE OXIDATION IN THE SPRAY TOWER RANGED FROM 10 TO 161 
AVERAGE 0\E~ALL Ll"ESTONE UTILIZATION RANGED FROM 83 TO 961. NO 
SCALING WAS EXPERIENCED IN EITHER SCRUBBER. AVERAGE FILTER CAKE SOLIOS 
WERE 79 TC 86% BY WEIGHT COMPARED WITH 55 TO 651 WITHOUT FORCEO OXlOA• 
TION• SLU~AY SOLIDS SETTLING RATE RANGED Q.5 TO 1.4 CMIMJN, 5 TO 10 TIMES 
FASTER THAN THAT FOR UNOXIDIZED SLURRY. FlNAL SETTLED DENSITY RAN&ED 
6S TO a~x SOLIDS COMPAREO WITH 45 TO 60X FOR SLURRY WITHOUT FORCED CXI
DATlCN • 
FLY ASH·f~EE LIMESTONE TESTING ON THE TCA SYSTEM WAS COMPLETED JN EARLY 
FEBRUARY. THE PH Of THE FLY ASH•fREE SLURRY WAS 0.2 TO Q.3 UNITS HIGHER 
THAN OBSERVED JN PREVIOUS RUNS WITH FLY ASH• IN ADDITION THE FLY ASH•FREE 
SLURRY APPEARED TO HAVE I~FEAlOR SOLIDS DEWATERJNG CHARACTERISTICS. FOR 
EXAMPLE ThE CENTRIFUGE CAKE SOLIDS AVERAGED ABOUT 5C% COMPARED WITH 
AbOUT 6CX FOR SLUDGE CONTAINING FLY ASH. 
INTENSIVE FLUE GAS CHARACTERIZATION TESTING WJTH LIMESTONE SLURRY ON THE 
TCA SYSTE~ bEGAN IN EARLY FEBRUARY ANO ENDED IN EARLY MA,CH 1977. PRELIM• 
INARY ANALYSIS Of THE DATA SHOWED AN OUTLET MASS LOADING Of Oe4•C.B 
&RIDSCF FLY ASH ANO o.oz-O.v3 GR/DSCF FOR FLUE GAS WITHDRAWN DOWNSTREAM Of 
THE ESP. lT WAS ESTIMATED THAT THE:SE OUTU:T MASS LOADINGS CONUINEO ABOUT 
~.03 GRID~Cf FLY ASH• ~.02 GRIDSCf REENTRAIMED SLURRY SOllDS AMO O.C15 
ENTRAINED DISSOLVED SOLIDS (WHEN A COkTlNUOUS MIST ELIMINATOR UNDER WASH 
WAS USED>. THESt VALUtS VARY DEPENDING ON THE MIST ELIMINATOR WASH SCHEME 
ANO GAS FLOW RATE. 

6H 
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** PRObLEMS/SOLUTIONSICOMMENTS 

4/77 SYSTEM 

DURING MARCH THE VENTURI/SPRAY TOWER WAS TESTED WITH LIME SlURRY AND FLY 
ASH LADEN FLUE GAS IN A TWO-STAGE SCRUBBER NODE WITH FORCED OIJOATION. 
OPERATION WlTH LIME WAS SI llLAR TD THE PREVIOUSLY REPORTED llMESTONE 
OPERATION WITH GREATER THAN 951 OXIDATION AT AN AlR SlOlCHIOMETRlC RATIO 
Of 1.S L8•ATOMS OlYGENILB•MOLE S02 ABSORBED WITH A SIMPLE AlR SPARGER IN 
VtNTURI HOL~ TANK. SLURRY SOLIDS SETTLING RATE VARIED FROM 0.6 TO 1.9 CM/ 
MIN (A 5 10 10-FOLD ENHANC~MENT OVER UNO•IDlZED SLURRY) AND FILTER CAKE 
SOLIDS RAhGED FROM 74 TO Bel (COMPARED TO 45 TO 60% VlTH UN-
OIIDI ZED ~LURRY). 
T~O MAJOR DIFFERENCES BETWEEN LIME AND LIMESTONE WERE OBSERVED IN A TWO
STAGE FORCED OXIDATION SYSTE"• TO MAINTAIN PH CONTROL IT WAS NECESSARY TO 
FEED LIME TO BOTH STAGES. WITH LIMESTONE, FEED ONLY TD THE SECOND STA6E 
WAS ADEQUATE. TD MAINTAIN 801 S02 REMOVAL 9 IT WAS NECESSARY TO OPERATE 
WITH A HIGH SLURRY SOLIDS CONCENTRATION IN THE SPRAY TOWER LOOP WITH LIME• 
STONE C15U THAN WITtl LIME <6U • RESULTING IN A Tl6HTER WATER 
BALANCE WITH LlMESTONE AND INADEQUATE WATER TO FLUSH THE MIST ELJMlhATOR. 
PRELIMINARY LIMESTONE TYPE AND GRIND TESTS MADE ON TtlE TCA SYSTEM DURING 
MARCH INDICATED THAT S02 REMOVAL 1$ IMPROVED BY THE USE Of FINER GROUND 
LIMESTONE. S02 REMOVAL WIT• EQUIVALENTLY 6ROUND FREDONIA WHJTE AND LONG• 
VlEWt ALAbAMA LlMSTONES WAS THE SAME. BLEEDSTREAM FORCED OXIDATION TESTS 
ARE BEING CONOUCTEO WITH A PENBERTHY ELL•3 INJECTOR IN A CLOSED LOOP 
AROUND A bLlED STREAM HOLD TANk. INITIAL TESTS VERE UNSUCESSFUL DUE TO 
HlGH PH Of 7 TO 8 IN THE •OLD TANK. SY LOWERING THE HOLD TANK PH TO 5 OR 
6, SULFITE OXIDATION UP TO 98% WAS ACHIEVED. 

720 

•• PRO~LEMSISOLUTIONSICOMMENTS 

Sl77 SYSTEM 

UNIT 10 BtILER WAS SHUT DOWN FOR A SCHEDULED TWO-MONTH MAINTENANCE OUTAGE• 
BECAUSE Of THE BOILER OUTAGE, THE SHAWNEE SCRUBBERS DID NOT OPERATE DURING 
APRIL AND MAY. 

744 
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6177 SYSTEM 7ZO 

** PROi,U.MS/SOLUTIONSICOMMENTS 

7177 SYSTEM 

8171 SYSHM 

SCRU~BER OPERATION RESUMED ON JUNE 15 AFTER A 1Q-WEEK SCHEDULED MAlhTEN
AhCE OUTALE ON THE HOILEll• 
THE \/ENTU~/SPRAY TOWER SYSTEM CONTINUED TO OPERATED WITH TWO SCRUBBER 
STAGES AND fO~CED OkIDATION BY MEANS OF AN AIR SPARGING RING IN THE VEN• 
TURI HOLD TANK. IN JUNE AND JULY, OPERATION WAS WITH LIME SLURRY AND FLY 
ASH-FREE FLUE GAS. THE SYSTEM PERFORMED WELL WITH LITTLE DIFFERENCE FROM 
THE PREVIOUS LIME SLURRY TEST BL.OCK WHEN THERE WAS FLY ASH JN THE FLUE 
GAS. TYPICAL RESULTS WERE AHOUT Q7X SULFITE OXIDATION AT AN AIR STOICHO
~ETRY Of 1.e LB-ATOMS OXYGEN/LB-MOLE SO? ABSORBED AN OXIDATION TANK PH 
Of 5 0 5 0 TYPICAL SOLIDS SETTLING RATE wAS ABOUT 2 CM/MIN (AN ORDER OF MAG
NITUDE BETTER THAN WITH UNOXIDIZED SLURRY> AND FILTER CAKE SOLIDS AVER
AGED ABOUT 80% (COMPARE WITH 45 TO 60% WITH UNOXIDIDED SLURRY>. 
THE TCA SYSTEM OPERATED WITH FORCED OXIDATION IN THE HOLD TANK ACHIEVED BY 
CIRCULATJhG SLURRY THROUGH AN AIR EDUCTOR. IN JUNE AND JULY, OPERATION WAS 
wITH LIME~TONE SLURRY AND FLY ASH JN THE FLUE GAS. SULFITE OXIDATION WAS 
POOR IN THE INITIAL TEST CLESS THAN 90%) MAINLY BECAUSE OF INADE-
QUATE AIAISLURRY CONTACT IN THE HOLD TANK. BY INCREASING AGITATOR SPEED<TO 
6b RPM), HOLD TANK SLURRY LEVEL CTO 12 FT) AND DECREASING PH <TO LESS THAN 
5,5) IN THE SLURRY TO THE EDUCTOR, SULFITE OXIDATION Of 9G% WAS 
CONSISTANTLY ACHI~VED AT A~ AIR STOICHIOMETRY OF ABOUT 4o5 LB-ATOMS 
OXYbEN/LD-MOLE so~ ABSORBED. WASTE SOLIDS PROPERTIES WERE ENHANCED •lTH 
OXJOATION TO ABOUT THE SAME EXTENT AS OBSERVED IN THE VENTURI/SPRAY TOWER 
SYSTEM. ADDITIONAL TESTING WILL BE DIRECTED TOWARD ACHIEVING 90% OR BETTER 
SuLFITE OXIOATION AT A REDUCED AIR STOICHIOMETRY. 
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•• PRObLEMSISOLUTIONS/COMMENTS 

THE VENTURI/SPRAY TOWER SYSTEM CONTINUED TO OPERATE WITH TWO SCRUBBER 
STAGES AND FORCED OXIDATION USING AN AIR SPARGER IN THE VENTURI HOLD TANk. 
OPERATION DURING AUGUST ANC SEPTEMBER WAS WITH LIMESTONE SLURRY AND FLUE 
GAS WITH LO~ FLY ASH LOADING (FLUE GAS FROM DOWNSTREAM OF THE ESP). THE 
SYSTEM PE~FORMED WELL AT 4.5 TO 5.0 OXIDATION PH, WITH LITTLE DIFFERENCE 
FROM THE PREVIOUS LIMESTONE TESTS WHEN THE FLUE GAS HAD FLY ASH LOADING. 
(THE PREVIOUS TESTS HAD BEEN MADE ONLY AT OXIDATION PH OF 4.5 AND s.c>. 
FOR THE AUGUST AND SEPTEMBER TESTS, THE OXIDATION PH WAS FURTHER INCREASED 
TO 5.5, AFPROACHING THE PH IN THE SPRAY TOWER. THIS CAUSED SOME DIFFICUL
TIES I~ THE OXIDATION PH CONTROL AND WIDER FLUCTUATIONS JN VENTURI -ND 
SPRAY TOWE~ LIMSTONE STOIC~IOMETRIC RATIOS• HOWEVER NEAR COMPLETE OXIDA
TION WAS STILL ACHIEVED Al THE HIGHER PH. TYPICAL RESULTS WERE BETTER THAN 
97% SULFITE OXIDATION AT AN AlR STOICHIOMETRY OF 1.7 ATOMS OXYGEN/ 
MOLE SS2 ABSORBED AhD AN OXIDATION PH OF 5.5. THE FILTER CAKE SOLIDS CON
TENT AVERAGED BETTER THAN asx. TESTS WERE ALSO CONDUCTED ~JTHOUT 
THE DESUPERSATURATION TANK JN THE VENTURI SLURRY LOOP AND WITH THE OXIDA
TION lANk LEVEL DROPPED FROM 18 TO 14 FT WITHOUT ADVERSE EIFECTS. 
DURihG AUGUST AND SEPTEMBE~ THE TCA SYSTEM WAS OPERATED MOSTLY IN A TWO
TANK FORCE OXIDATION MODE USING AN AIR EOUCTOR. THE TCA EFFLUENT (LIME
STONE SLURRY WITH A HIGH FLY ASH LOADING) WAS COLLECTED IN A SMAlL LO~-PH 
SLURRY HOLD TANK WHERE LIMESTONE WAS ADDED THUS TAKING ADVANTAGE OF THE 
LOW PH SLURRY THROUGH THE AIR EDUCTOR FOR IMPROVED SULFITE OXIDATION AND 
HIGH PH SLURRY TO TCA FOR BETTER S02 REMOVAL. 
TESTS WERE MADE BOTH WITH THE AIR EDUCTOR MOUNTED ON TOP OF THE EFFLUENT 
HOLD TANK WITH DOWNWARD SLURRY DISCHARGE TO THE BOTTOM OF THE TANK. AVER
AGE SULFITE OXIDATION RANGE FROM 93 TO 98% AT A&OUT ZoS AJA STOICHICMETRYY 
AND 5.2 E~UCTOR INLET PH. DURING TWO Of THE RUNS MADE IN AUGUST kHEh 
THE ROTARY DRUM FILTER WAS USED THE FILTER CAKE SOLIDS CONTENT AVERAGED 
85 Ah D 88%. 
A TEN•DAY RUN WAS MADE JN SEPTEMBER ON THE TCA SYSTEM WITH AUTOMATIC LIME
STONE FEEli CONTROL BASED ON STOICHIOMETRY. THE LIMESTONE SLURRY FEED RATE 
WAS CONTRGLLED BY THE FLUE GAS FLOW RATE AND THE INLET so' CONCENTRATION. 
THE CONTROL SYSTEM ~ORkED WELL ACCORDING TO THE SPECIFICATIONS. 
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•• PRObLEMS/SOLUTIOt.S/COMMENTS 

11/77 SYSTEM 

12/77 SYSTEM 

THE VENTU~IISPRAY TOWER SYSTEM CONTINUED TO OPERATE WITH TWO SCRUBBER 
STAGES ANL FORCED OXIDATION IN THE VENTURI HOLD TANK. IN OCTOBER, THE fOL
LCwIN G IMFR~VEMENTS WERE MADE WITH NO SIGNIFICANT DROP IN OXIDATION EF
FICIENCY ~ITH SATISFACTORY S02 REMO~AL EFFICIENCY. 
THE SPRAY TOWER GAS VELOCITY WAS INCREASED FROM 6.7 TO 9.4 fl/SEC. 
THE GXIDATlCN TANk.LlVEL WAS DROPPED FROM 18 TO 14 FT. 
THE AJQ SPARGER Rl~G CONTAINING 40 14-I~CH DIAMETER HOLES, wAS RE
PLACED WITH A SINbLE 3-INCH DIAMETER PIPE DISCHARGING DOWNWARD AT THE 
CtNTER OF THE OXIDATION TA~K 3 INCHES FROM THE BOTTOM. 
WllH AIR DISCHARGED FROM A~ OPEN-ENDED PIPE IT wAS APPARENT THAT THE AIR 
DISPERSIO~ IN THE OXIDATION TANK WAS ACCOMPLISHED MAINLY BY THE TURBINE 
AlilTATOR ~ATHER THAN THE STARGER. IN NOVEMBER, A ONE-1110NTH RELIABILITY 
TEST ~·s STARTED ON THE VENTURI/SPRAY TOwER SYSTEM USING FORCED OXIDATION 
WITH TWO SCRUBBER STAGES AND LIMESTONE SLURRY WITH HIGH FLY ASH LOADING. 
THE FLUE GAS RATE TO THE SCRUBBER SYSTEM WAS VARIED ACCORDING TO THE BOIL
ER LOAD WhICH RANGED BETWEEN 100 AND 155 MW. TEST CONDITIONS WERE SELECTED 
TC MEET THE EPA NEW SOURCE PERFORl'IANCE STANDARDS Of 1.2 LBS 502 AND 0.1 
lb PARTICLLATE PER MILLION BTU. THIS RUN WAS STILL IN PROGRESS AT THE END 
OF NO\IEMl?LR. 01\1 THE TCA SYSTEM, FORCED OXIDATION WITH A SINGLE SCRUbBER 
STAGE USI~G AN AIR EDUCTOR WAS DISCONTINUED IN EARLY OCTOBER AFTER A HOLE 
ERODED TH~OUGH THE EDUCTOR BOOYo FORCED OXIDATION TESTING WILL BE RESUMED 
IN EARLY DECEMBER AFTER AN AIR SPARGER IS INSTALLED. 
IN OClOBE~-NOVEMBEA, A ONE-MONTH RELIABILITY TEST WITHOUT FORCED OXIDATION 
WAS CONDUCTED ON THE TCA SYSTEM WITH LIMESTONE SLURRY, FLUE GAS WITH HIGH 
FLY ASH UiADING, THREE HOLD TANKS IN SERIES, AND 7o5 INCHES STATIC HEIGHT 
Of NITRILE FOAl'I SPHERES IN EACH Of 3 BEDS IN THE TCA. GAS RATE TO THE 
SCRUBBER ~AS VARIED WITH BOILER LOAD AND STOICHIOMETRIC RATIO WAS CCN
TROLL ED BY AN AUTOMATIC LIMESTONE FEED SYSTEM. CONDITIONS WERE SELECTED TO 
MlET THE EPA NEW SOURCE PERFORMANCE STANDARDS AT A LOW STOICHIOMTRIC RATIO 
Of 1.2 MOLES C-/MOLE S02 ABSORBED. THE AVERAGE S02 REMOVAL FOR THE ENTIRE 
RUN WAS 3t% AT 280J PPM WHJCH WAS BETTER THAN THE 83% RE-
QUIRED TO MLET THE EMISSIONS STANDARD. HOWEVER, THE STANDARD WAS FREQUENT
LY EXCEEDED FOR PERIODS GREATER THAN THE 3 HOURS ALLOWED BY THE EPA REGU
LATIONS. AVERAGE OUTLET PARTICULATE MASS LOADING ~AS o.043 GRAIN/Ser ORY 
WHICH WAS BETTER THAN THE ~.052 GRAINISCF DRY (AT 3C% EXCESS AIR> RE
QUIRED TO lllEET THE STANDAR lo THE RANGE Of THE OUTLET MASS LOADING WAS 
o.C26 TO C.u69 GRAlN/SCf ORY. 
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** PRObLEMSIS OLUTIONSICOMMENTS 

A LIMESTONE RELIABILITY TEST ON THE VENTURI/SPRAY TOWER SYSTEM WAS 
COMPLETED IN MID-DECEMBER, 1977 AFTER 965 OPERATING HOURS. THE TEST WAS 
CONDUCTED WITH TWO SCRUBBER LOOPS WITH FORCED OXIDATION IN THE FIRST 
(VENTURI) LOOP. THE FLUE GAS FLOW RATE WAS VARIED ACCORDING TO THE BOILERD 
LOAD WHICH RANGED BETWEEN 100 AND 155 MW. 
TEST CONDITIONS wERE SELECTED TO MEET THE EPA NEW SOURCE PERFORMANCE STAN
DARDS Of 1.2 LB S02 AND 0.1 Ll:l PARTICULATE PER MILLION BTU. THE OPERATING 
RELIABILITY OF THE SYSTEM WAS DEMONSTRATED. HOWEVER, DUE 10 WIDE VARIATION 
IN THE INLET S02 CONCENTRATION <2500-3400 PPM) AND THE SLOW SYSTEM RE
SPONSE TIME THE so' EMISSION STANDARD WAS FREQUENTLY EXCEEDED FOR PERIODS 
GREATER THAN THE THREE HOURS ALLOWED bY EPA REGULATIONS. AVERAGE S02 RE
MOVAL FOR THE ENTIRE RUN i.e.S 86X AT 295G PPM AVERAGE INLET S02 WHICH WAS 
HIGHER THAN THE 84X REQUIRED 10 MEET THE STANDARD FOR 28CO PPM INLET 
so2. THE OUTLET PARTICULATE LOADING RANGED FROM 0.021 TO G.063 GRAlh/DAY 
SCF, WlTH A RUN AVERAGE Of 00042 GRAIN/DRY SCFo THESE VALUES COMPARE WITH 
LOADING Of c.u52 GR/DAY SCF OR LESS REQUIRED TO MEET THE EPA PARTICULATE 
STANDARD, ASSUMING 30% TOTAL BOILER EXCESS AIR. 

ANOTHER RELIABILITY RUN ON THE VENTURI/SPRAY TOWER SYSTEM WAS STARTED IN 
MID DECEM&ER USING LIME SCRUBbING. THE RIJ)j WAS COMPLETED IN JANUARY 1978. 
WITH THE EXCEPTION Of HIGHER SPRAY TOwER INLET PH AND HIGHER ALKALI UTILI-
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------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------ZATION IN~E"ENT WITH THE LIME SYSTEM, THE OPERATING CONDITIONS ANO THE 
TEST RESULTS WERE SIMILAR TO THOSE OF THE LIMESTONE RELlA&lLITY RUN. 

Oh THE TCA SYSTEM, TWO RUNS WERE MADE WITH THE NITAlLE FOAM SPHERES RE
P•.ACED BY A 46 11'.CH HEIGHT <2~ LAYERS> OF CEILCOTE PACKING SUPPORT PLATES. 
AT FULL GAS FLOW RATE Of 3C,c~o ACFM, THE S02 REMOVAL FOR THE CEILCCTE 
PLATES WAS ~LIGHTLY LESS THAN THAT OF A 3·BED, 4•GAIO TCA WITH FIVE INCHES 
Of STATIC SPHERE HEIGHT PER BEDo HOWEVER, AT 18,QOO ACFM THE S02 REMOVAL 
FCR THE CEILCOTE PLATES WAS A FEW PERCENTAGE POINTS HIGHER THAN THAT EX
PERIENCED WITH THE TCA BEDSo 

FORCED OXIDATION TESTS WERE CONDUCTED ON THE TCA SYSTEM WITH AN AIR SPARG
ER USING LIMESTONE SLURRY WITH HIGH FLY ASH LOADING. l:lOTH ONE-TANK <AIR 
SPARGING AND LIMESTONE ADDITION IN THE SAME TANK) AND TWO-TANK (AIR SPAR6• 
IhG IN THE FIRST TANK AND LIMESTONE ADDITION IN THi SECOND) CONFIGURATIONS 
WERE USED. NEAR COMPLETE SULFITE OXIDATION WAS ACHIEVED IN BOTH CONFl6URA• 
TIONS QT AN AIR STOICHIOMETRY OF 1.8 ATOMS OXYGEN/MOLE S02 ABSORBED AND 
OXIDATION PH OF 5.4·5.7. THE OXIDATION TANK LEVEL WAS 18 FT. 
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•• PROulEl'IS/SOLUTJONS/COMMENTS 

3178 SYSTEM 

4/78 SYSTEM 

MAJOR SYSTEM DOWNTIMES DURING THE PERIOD INCLUDEDD JANUARY 26 THROUGH FEB
RUARY 4 F~R THE VENTURI/SPRAY TOWER AND JANUARY 26 THROUGH FEBRUARY 2 FOR 
THE TCA SYSTEM DUE TO FREEllNG WEATHER, AND MARCH 6 THROUGH MARCH 11 FOR 
BOTH SYSTll'IS DUE TO BOILER OUTAGE• 
THE EFFECT OF THE SLURRY LEVEL IN THE AJA SPARGED OXIDATION TANK WAS IN• 
VESTlGATEt IN THE Two SCRUEBER LOOP VfNTURllSPRAY TOWER SYSTEM WHJCH IS 
OPERATING ON LIME SLURRY WITH HIGH FLY ASH LOADING. NEAR COMPLETE SULFITE 
O•lDATION (v8%) WAS ACHIEVED WITH 14 FT AND 18 FT OXIDATION TANK 
LEVELS AT AN AIR STOICHIOMETRIC RATIO OF 1.8 ATOMS OXYGEN/MOLE S~2 AB• 
SOABED. A~ AIR STOICHIOMETRIC RATlO UP TO ABOUT 3.8 WAS NEEDED TO YIELD 
~EAR COMPLETE OXIDATION WHEN THE TANK LEVEL WAS DROPPED TO 10 FEET. 
A NEW TEST BLOCK WAS STARTED ON MARCH 1 ON THE VENTURI/SPRAY TOWER SYSTEM. 
MAGNESIUM OltIDE WAS ADDED TO THE SPRAY TOWER SLURRY LOOP IN A TWO SCRUBBER 
LOOP OPERATION WITH FORCED OXIDATION IN THE VENTURI LOOP. THE SYSTEM WAS 
OPERATED JN A LIMESTONE SLURRY MODE WITH HIGH FLY ASH LOADING• THE PRI~ARY 
ObJECTIVE OF MAGNESIUM ADDITION IS TO IMPROVE THE S02 REMOVAL EFFICIENCY. 
BlCAUSE OF THE SHORTAGE OF COAL CAUSED BY THE LOCAL MINERS' STRIKE 9 COALS 
fHOM DIFFERENT SOURCES WERE BURNED lN THE BOILER. AS A RESULT 9 INLET SOc 
CONCENTRATION FLUCTUATED AS MUCH AS TENFOLD (350-3500 PPM) CAUSJN& PAO• 
BLEl'IS JN SYSTEM CONTROLo 
TCA WAS OPERATED WITH BOTH LJME ANO LIMESTONE AND WITH ME&NESIUM OXIDE AD• 
DITION. FLUE GAS WJTH HIGH FLY ASH LOADING WAS USED. THESE TESTS WERE CON• 
DUCTED PRIMARILY TO RESOLVE SOME OF THE INCONSISTENT RESULTS OBTAINED 
DURING EA~LIER LlMEIMGO AND LIMESTONE/MGO TEST MADE IN APRIL NOVEMBE~ 
1976. AIR LtAKAGE THROUGH THE SCRUBBER DOWNCOMER WAS SUSPECTED IN SOME 
Of THOSE EARLIER RUNS, RESULTING IN HIGHER•THAN•NORMAL SULFITE OJIDATJON 
AND GYPSUM SATURATION• TEST RESULTS SO FAA WERE INCONCLUSIVE BECAUSE OF 
THE fLUTUATION JN INLET S02 AND CONTROL PROBLEMS MENTIONED ABOVE. 

744 

720 

•• PRObLEMSISOLUTIONSICOMMENTS 

THE VENTURI/SPRAY TOWER SYSTEM CONTINUED TO OPERATE THROUGH EARLY MAY WITH 
MGO ADDITION AND WITH TWO SCRUBBER LOOPS. THE SYSTEM WAS OPERATED WITH 
LIMESTONE SLURRY AND WITH HIGH FLY ASH LOADING. MGO WAS ADDED TO THE SPRAY 
TOWER SLURRY LOOP TO MAINTAIN AN EFFECTIVE MG++ ION CONCENTRATION OF 5000 
PPM (ABOUT 8000 PP~ IN THE VENTURI SLURRY LOOP) TO IMPROVE THE S02 REMOVA 
EFFICIENCY JN THE SPRAY TOWER• OXIDATION WAS FORCED lh THE VENTUAl SLUARYL 
HOLD TANKo UNDER TYPICAL OPERATING CONDITONS, THE OVERALL 502 AE"OVAL WAS 
96a AT 23CO PPM INLET S02 CONCETRATION, COMPARED TO 86% 
REMOVAL AT 1600 PPM INLET 502 WITHOUT MGO ADDITION. S02 RE"OVAL BY VENTURI 
ALONE •AS ~ox. ABOUT THE SAl'IE AS THE CASE WITHOUT MGO ADDITION. 
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------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------NlAR COMPLETE SULFITE OXIDATION COULD BE ACHIEVED AT AN 
AIR STOICHIOMETRIC RATIO AS LOW AS 1.3 ATOMS OXYGENIMOLE OF S02 ABSORBED, 
IN TME SA~E ORDER AS THE CASE WITHOUT MGO ADOlTlON. 
FORCED OXOATION WAS ALSO CONDUCTED ON THE LlMESTONE SLURRY BLEED STREAM 
FROM THE ~ENTURIISPRAY TOWER SYSTEM. A SINGLE EFFLUENT HOLD TANK WAS USED 
FOR f0TH ~ENTURl AND SPRAY TOWER• MGO WAS ADDED TO THE EFFLUENT HOLD TANK 
TO MAINTAIN AN EFFECTIVE MG++ ION CONCENTRATION OF 5000 PPM. A SLURRY 
STREAM WAS TA~EN FROM THE SCRUBBER DOWNCOMER AND SENT TO AN oxtoATION TANK 
INTO WHICh AIR WAS SPARGE~ A RECYCLE STREAM Of ABOUT 30 GPM WAS SENT BACK 
FROM THE LXlOATlON TANK TO THE EFFLUENT HOLD TANK TO CONTROL PH JN THE 
OXIDATION TANK ANO TO PROVIDE GYPSUM SEEDS IN THE SCRUBBER SLURRY FINAL 
SYSTlM BLlED WAS WITHDRAWN FROM THE OXlOATlON TANK. AT AVERAGE OXIDATION 
TANK PH OJ tt SULFITE OXIDAlION AVERAGED 981. FILTER CAKE SOLIDS 
CONTENT •AS 851, SIMILAR TO THAT OBTAINED WITH TWO SCRUBBER 100\ 
OFERAlIONS. HOWEVER, THE SLURRY SOLIDS SETTLING RATE wAS ONLY ABOUT 0.4 
Cl'lll'IIN, CCllllPAREO TO ABOUT '(.f CM/MIN FOR THE TWO LOOP OPERATION. SETTLING 
RATE FOR ~NOXIDlZED SLURRY CONTAINING MAGNESIUM ION NORMALLY DID NOT EX
CiEO Co1 Cllll/MlN WITH 50 TO 60% FILTER CAKE SOLIDS. 
TCA CONTI~UED TO OPERATE WITH MGO ADDITION WITH BOTH LIME AND LIMESTONE 
SCRUf&INGo FLUE GAS WITH HIGH FLY ASH LOADING WAS USED. THE INTENT OF THEE 
TESTS •AS TD CLARIFY SOME Of THE lNCONSlSTANT RESULTS OBTAINED DURING 
tARLJER R~NS MADE IN APRIL-NOVEMBER 1976, DURING WHICH SCRUEBER DOWNCOMER 
AlR lEAICAC.E WAS SUSPECTED IN SOME Of THE TESTS. IN GENERAL, TEST RUNS MADE 
Ih 1976 HAD HIGHER S02 CONCENTRATION1 MOSTLY GREATER THAN 3000 PPM, WHILE 
THE ~ECENT RUNS HAD ONLY ABOUT 2500 PPM. AT THE HIGHER INLET 502 AND THE 
HlGHER RESULTANT S02 llllAKE-PER-PASS 1 THE 1976 TESTS OPERATED EITHER UNSATU
RATED OR SUPERSATURATED WITH RESPECT TO GYPSUM, DEPENDING ON THE SULFITE 
OXIDATION LEVEL. SEVERE GYPSUM SCALING OCCURRED WHEN THE OPERATION ~AS 

UhDER GYP~U~-SATURATED MODE. IN THE RECENT RUNS, OPERATION WAS MOSTLY 
U~DE~ GYPSUM-SATURATED MODE· HOWEVER, BECAUSE Of THE LOWER INLET SOt AND 
LCwER S02 MAKE-PER-PASS, THE GYPSUM SATURATION LEVELS WERE NOT HIGH ENOUGH 
TO CAUSE ANY SIGNIFICANT SCALING. 
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** PliOULElllSISOLUTIONSICOflMENH 

7178 SYSHM 

8179 SYSTEM 

FORCED OXIDATION FEED STREAM FROfl THE VENTURI/SPRAY TOWER SYSTEM 
CCNTINUEO THROUGH MID-JUNE. TWO TEST RUNS WERE MAOE IN WHICH MGO WAS 
A~DED 10 ~AlNTAIN AN EFFEG IVE MG++ CONC~NTRATION OJ 5000 PPM IN THE 
SCRutBER ~LURRY AND NO RECYCLE STREAM WAS SENT BACK FROM THE OXIDATION 
TANK <8 FT DlAMTER ANO 18 FT TANK LEVEL) TO THE EFFLUEIH HOLD TANlto AV
EkAGE SULFITE OXIDATlOlll WAS 96'% OR HIGHER AT AN AIR STOICHIOMETRIC RATIO 
Of 1.6 ATCMS OXYGEN/MOLE S02 ABSORBED. THE OXIDATION TANK PH WAS 5.4 TO 
5.6 ONLY loL U~ITS HIGHER THAN THE EFFLUENT HOLD TA~K PH. THE FILTER CAKE 
SOLIDS ~AS ES% AND THE SOLIDS SETTLlNG RATE WAS C.4 TQ 0.5 CMIMINo 
BOTH S CRUE.B[ II S ~S TE~;S WERE SHUT DOWN FOR TWO WE EiC S FR OM JUNE 19 OU E TO A 
BOILER OUTAGE SCHEDULED FOR RE-ROUTING THE FLUf GAS OUCT FROM THE 8~0 FT 
STACK TO THE NO. 11 SMALL STACK. 
FOLL~~lNG THE BOILER OUTAGE BOTH SCRUBBER SYSTEMS STARTED ON NEW Ll~E ANO 
LIMESTONE TEST BLOCKS IN WHICH ADlPIC ACI01 AN ORGANIC PH BUFFER, WAS AD· 
DEO TO THl SCRUBBER SLURRY TO IMPROVE SOZ REMOVAL EFFICIENCY. 
INITIAL TlST RUNS WERE CONDUCTED WITHOUT ADIPlC ACIO ADOlTION TO ESTABLISH 
THE ~ASE CA~E S02 REMOVAL IN BOTH LIME AND LIMESTONE SCRUbBING FOR bOTH 
StRUP&ER SYSTEMS. THE VENTURI/SPRAY TOWER SYSTEM WAS OPERATED WJTH TWO• 
StRUB~ER-LOOP CONFIGURATIONS WITH FORCED OXIDATION IN THE FIRST LOOP 
WHILE THE TCA WAS OPERATED IN A ONE-SCRUBBER-LOOP SCHEME WITHOUT FORCED 
OXIDA TlON. 
PAELIMINA~Y RESULTS SHOWED THAT 96 TO 99'% S02 REMOVAL WAS CONSJS-
TANTLY ACHIEVED IN THE VENTUR/SPRAY TOWER SYSTEM OPERATING WITH ABOUT 1600 
PFM Ar.D 14!'.'Ci PPM ADlPlC AC ID lN THE VENTURI A.ND SPRAY TOWER R ESPECTlVELY • 
THESE SC2 REMOVALS COMPARE VERY FAVORABLY WITH THE 661 REMOVAL fOR 
THE PASE CASE LIME RUN WITHOUT ADlPIC ACID• ON THE TCA SYSTEM, A LIME RUN 
WITH A00UT 4Cu PPM AOIPIC ACID GAVE ABOUT 80% SOZ REMOVAL, COlllPARED 
TO 67'% FO~ THE BASE CASE RUN. 

744 

744 

357 



EPA UTILITY FGD SURVEY: FOURTH QUARTH 1979 

TENNESHE VALLEY AUTHORITY: SHAi.~EE He (CONT.) 

------------------------------------------PERFORMANCE DATA----------·-------------------------------
PEAJOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILilATION X REMOVAL PE~ ~OILER FGD CAP. 

SC2 PART. HOURS HOURS HOURS fACTCR 
------------ ----------- ----------- ----------- ----- ----- ------

** PROl.lLEMS/SOLUTIONS/COMMENTS 

9178 SYSTEM 

10178 SYSTEflll 

TESTING WITH ADIPIC ACID AS ADDITIVE FOR IMPROVING SOZ REMOVAL EFFICIENCY 
CONTINUED THROUGH AUGUST A~D SEPTEMbER. BOTH VENTURI/SPRAY TOWER ANO TCA 
SYSTEMS WlRE OPERATED 0N LIMESTONE SLURRY WITH HIGH fLY ASH LOADING DURING 
THIS PERICO. THE TCA WAS OPERATED WITHOUT FORCED OXIDATION AND THE VENTURI 
SFRAY TOWER WITH TwO-SCRUBEER-LOOP FORCED OXIDATION. AS IN THE LIME TESTS 
WITH ADIPIC ACID ADDITION CONDUCTED IN JULY SIGNIFICANT IMPROVEMENT IN sc2 
REMOVAL EFFICIENCY WAS ALSO ODSERVED IN THE LIMSTONE TESTS. UNDER TYPICAL 
OPERATION, S02 REMOVAL HIGHER THAN 904 COULD bE ACHIEVED bY THE 
VH1TURI/SPIU•Y TOWER WITH 1 bOUT 2100 PPI" ANO 15.JO PPM AD IF IC ACID IN THE 
VENTURI A~D SPRAY TOWER RESPECTIVELY. UNDER THE SHO~ OPERATING CONDlTONS 
!JUT Id THOl.;T ADI Pl C ACID, T •E SOZ REMOVAL WAS ONLY 5 7%, THE SULF JTE. 
OAIOATION EFFICIENCY ANO WASTE SluD~E DEWATERING PROPERTIES DlD NOT APPEAR 
TC BE AFfE.CTED BY THE PRESENCE Of ADIPIC ACID. 
IN THE TCA, HIGHER THAN 9): S02 ~EMOVALS wERE OElTAilllEl> i.ITH 750 TO 
15CQ PPM ADIPIC ACID COMPARED TO 71~ REMOVAL FOR A BASE CASE RUN 
WITHOUT ACIPIC ACID. 
I~ BCTH SCRuB(JER SYST~MS THE PH JN TH~ SCRUUBER SLUkRY lllEE.DS TO ~E HIGHEPR 
THAN ABOUT~.~, THE UPPER PH BUFFER POI~T Of ADIPIC ACID1 FOR THIS 
ADDITIVE TO BE FULLY EFFECTIVE. 
DETERIORATION OR DECOMPOSITION Of ADlPIC ACID APPARENTLY TAKES PLACE. IN 
THE SCQUOlE~. ACTUAL fEED RATES OF ADlPIC ACID WERE 2 TO 3 TIMES HIGHER 
THAN COULL EE ACCOUlllTED FOR Illl THE SYSTEM DISCHARGE SLUDf,E. 

72 J 

741t 

* * PliOblEMS IS OLUTIONS /COMMENTS 

11178 SYSTEM 

12178 SYSTEM 

A ONE ~ONTH LONG-TEkM QELJAbILITY RUN WAS CONDUCTED ON ~OTH THE VENTURI/ 
SFRAY TOWl~ AND TCA SYSTtMS USING LIMESTONE SLURRY WITH ADIPIC ACID AS AN 
ALDITIVE fCh ENHANCING S~2 REMOVAL EFFICIENCY. STEADY-STATE S02 REMCVAL 
Illl bOTH ~LNS WAS CONSJSTANTLY HIGH JN THE RANGE OF 96 TO 9QX UNDER 
TYPICAL OPERATING CONDITIONS. THE VENTUKl/SPRAY TOWER SYSTEM WAS OPtRATED 
WITH TwO-~CRUbBER•LOOP FORCED OXIDATION. ADlPIC ACID CONCENTRATIONS WERE 
1S:Q PPM IN THE TCA AND THE SPRAY TOWER, AND 2400 PPM 1111 THE VENTURI. 80TH 
SCRU6tHR SYSTE.MS OPERATED ·fREE Of SCALll\G AND PLUGGING. 
LONG-TERM TESTS BEGAN IN Mio-NOVEMBER To COMPARE CONVENTIONAL LIME 5CRUB
HlNG .ITH ADVANCED LIMSTONE StRueaING USING CHEMICAL ADDITIVES ANO FORCED 
OXIDATION. ~ACH TEST will LAST ONE MONTH OR LONGER. THE VENTURI/SPRAY TOW
ER SYSTEM· IS LEING OPERATED WITH TWO-SCRUBBER-LOOP FORCED OXIDATION ANO 
LlMESTONE SLURRY AND ADIPIC ACID ADDITION. THE TCA SYSTEM IS BEING OPERAT
ED WI TH LlillE SLURRY (NO ADCITlVES) ANO WITHOUT FORCED OXIDATION. DURING 
THESE TESTS CO~TlNUOUS S02 EMISSIONS MONITORING PROCEDURES WILL EE 
ASSES SEO• 

120 

744 

** PROuLEMS/S OLUTIONS/CCl'C'lENTS 

1179 SYSHM 

Z/79 SYST£~ 

3179 SYSTEr-o 

LCNG-TERM TESTS ON !OTH SC~U6BER SYSTE~S. WHICH BEGAN IN MID-NOWEMR£P 1~7S 
~ERE COMPLETED NEAR THE END OF JANUARY 1~79. THESE TESTS WERE CONDUCTED 
TC COMPARl CONVENTIONAL LIME SCRUbBlNG WilH ADVANCED LIMESTONE SCAUtiBlNG 
USlhG CHE~ICAL ADDITIVES A~D FORCED OXIDATION. THE VENTURI/SPRAY TO~ER 
wAS OPERATED WITH T~O-SCRUUbER-LOOP FORCED OXlDATIOlll AND WITH LIMESTONE 
SLUR~Y ANL ADIPIC ACID ADDITION. THE TCA SYSTEM WAS OPERATED WITH LIME 
SLURRY (Nl ADDITIVE) A~O WITHOUT FOkCED OXIDATION. DuRING THESE TESTS 
CGhTINUOUS S02 EMISSIONS MONITORING PROCEDURES wERE ASSESSED. 

744 
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fPA UTlLlTY FGD SURVEY: FOURTH OUART~R 1979 

TENll;E!.Sd VALLEY AUTHORITY: SHAIOt;EE 1Ce <cor.T.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERI 00 MODULE AVAlLARlLlTY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER bOlLER FGD CAP, 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

•• PkO~L~MS/SOLUTIONS/COMMENTS 

4/79 SYSTEM 

5179 SYSTEM 

ONE HST RUN WAS CONOUCTfD ON EACH OF THE TWO SCRUBbER SYSTEMS lN 
SA•LY FEBPLA~Y TO PROVIDE SAMPLES FOR LEVEL 1 BIOASSY TESTING BY LITTON 
DILNETlCS lO~PORATlON LINDE~ CONTRACT WITH EPA. ACTUAL SAMPLING OF SLUR
Rl~S AND CvNDEhSATES FROM THE SCRUbBER AND OXIDATION TANK OFF-GASES wAS 
PUFOPIED LY BATTELLE COLUMBUS LABORATORY. FOR THIS PURPOSE, THE TCA WAS 
OPERATED WITH LlMESTONE/FLYJSH SLURRY AS A BASE CASE, AND THE VENTUR!/ 
SP~AY TOwE~ wAS OPtRATEO WITH LIMESTONE/FLYASH SLURRY AND WITH ADIPIC 
AClu ADDITIVE AND TwO-SCRUbbER-LOOP FORCED OXIDATION. 

A SERIE~ OF TESTS WAS CONDUCTED ON THE VENTURI/SPRAY TOWER SYSTEM FROM 
MID·FE6~UA~Y THROUGH THE END Of MARCH TO SIMULATE THE PLANNED TVA WIDOWS 
CR~EK ~NIT E FULL-SCALE, TwO-SCRUPBER·LOOP FORCED-OXIDATION SCHEME, 
SPlCIAL WI~O-s CREEK LIMESTONE (STONEMAN) AND COAL <PITTSBURGH MIDw•Y> 
•E"E USED AT SHAWNEE DURING THESE TESTS. NEAR COMPLETE SULFITE OXID-TlON 
WAS ACHlEVlD AT OXIDATION TANK PH UP TO e.o ANO AN AlR STOICHIOMETRY AS 
LO• AS 1,S ATOMS OXYGEN/ MOLE S'.l<: ABSORBED, EXPECTED SLURU CAAAY-OllER 
fQ'M THE FIRST TO THE SECOND SCRUBBER LOOP AT wIDOWS CREEK WAS SIMULATED 
!>Y AN ARTIFICIAL fJACKMIX STREAM OF UP TO 65 GPM, 

A hEw LlMl/ADIPIC ACID TEST BLOCK WITH AND WITHOUT FORCED OXIDATICN 
bEbAN IN EARLY FEBRUARY ON THE SINGLE-LOOP TCA SYSTEM USING FLUE GAS WITH 
HIGH FLYAS., LOADINGS. AT TCA INLET PH OF 7,0 1 ?400 TO 2900 PPM I~LET SCi, 
L/G OF 5C GALI MCF, AND 15 INCHES TOTAL STATIC BED HEIGHT OF 1-7/8 I"CH 
NITR!LE FOAM SPHE~ES, S~2 REMOVALS WERE 83, 93 1 AhD 97 PERCENT WITH ZERC, 
c~c. AND 1iCC PPM AOlPIC ACID, RESPECTIVELY, WITHOUT FORCED OXIOATIO"· 
~:< REMOVAL REMAINED HIGH AT 91 PERCENT WITH 1200 PPM ADIP!C ACID WHEN L/G 
wA5 REDUCED FROM SQ TO 37 GAL/MCF, WHEN OXIDATION WAS FORCED WITH AbOUT 
1.e AlR STtICHIOMETRY, NEAR COMPLETE SULFITE OXIDATION WAS ACHIEllED AT 
OXIDATION TANK PH (TCA INLET PH) UP TO ABOUT 5,5, ANO 1200 PPM ADIPIC 
AClO, SCc REMOVAL ABOVE 90 PERCENT WAS OBTAINED AT TCA INLET PH AS LOW 
AS 5.C ll!T., FORCED OXIDATION, 

72G 

744 

** PROuLEMS/S OLUTION5/CCM:-IENTS 

6/79 SYSTEM 

7/79 SYSTEM 

8179 SYSHM 

9179 SYSTEM 

A SERilS OF BLEED STREAM OXIDATION TESTS USING lIMESTOhE AND ADIPIC 
ACID ~AS CtNLUCTED ON THE VENTURI/SPRAY TOWER DURING THE MONTH OF AP~lLo 
NtAP COMPLlll SULFITE OXIDATION WAS ACHIEVED UNDER CONDITIONS OF EITHER 
LOa FLUE GiS THROUGHPUT, WHICH RESULTED IN LOW BLEED RATES ANO SUBSEQUENT
LY HIGHER fESIDENCE TIMES IN THE OXIDATION TANK, OR RECIRCULATION AT 
LI~UOF BAC~ TO THE EFFLUENT HOLD TANK WHICH ARTIFICIALLY MAINTAINED A LOW 
PH IN THl OXIDATION TANK. 

DUPING THE MONTH OF APRIL, THE TCA WAS OPERATED WITH LIMESTONE, ADIPIC 
ACID AND FORCED OXIDATION USIN~ A SINGLE TANK. AT AIR STOICHIOMETRIC 
RATIOS OF 1,7-2,: ATOMS OXY~EN/l'IOLE SOZ ABSORBED, AN UNUSUAL SET OF CON
DITIONS WAS ENCOUNTERED DURING WHICH THE LIQUID SULFITE ION LEVEL IN
CREASED TO A RANGE OF 8~J TO 1700 PPM AND THE DEMAND FOR LIMESTONE TC 
MAINTAIN T~E SCRUbbER I~LET PH AT S.1 INCREASED TO A RANGE Of 1,8 TO 4,C 
MOLES LIMESTONE/MOLE S02 ABSORBED. THE CAUSE HAS NOT YET BEEN DETER~INED 
ALlHOUGH Il -AS FOUND THAT THE SITUATION COULD BE ALLEllIATEO BY EITHER 
INCREASING THE AIR SlOICHIOMETRY TO GREATER THAN 2.2, OR BY MOVING THE 
LIMESTONE FEED TO A SECOND TANK DOWNSTREAM OF THE OXIDATION TANK. 

bOILER NO. 10 WENT DOWN ON MAY STH FOR A SCHEDULED b WEEK BOILER CUT
AGE, DURING THIS PE~IOD 1 THE VENTURI/SPRAY TOWER Will BE DOWN BUT T~E 
TCA IS BEI~G OPERATED ON FLUE GAS FROM BOILER NO, 9 THROUGH THE NEWLY IN
STALLED DUCT, DURING THIS PERIOD, THE TCA WILL COMPLETE A SERIES OF 
LIMESTONE/ADIPIC ACID FACTORIAL TESTS WITH AND WITHOUT FORCED OMIDATION. 

720 
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EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

TENN:SSEE VALLEY AUTHORITY: SHA~NEE 1CB <COhTo) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEAl 00 MODULE AVAILABILITY OPEAAAILITY RELlAblLlTY UTILIZATION % REMOVAL PEA &OILER FGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ~---------- ----- ----- ----- ------ ----- ------

** PROcLEMS/SOLUTIONS/COMMENTS 

'0179 SYSTEM 

11/79 SYSTEM 

12/79 SYSTEM 

BOILER NOo 10 WAS RESTARTED ON JULY 6, 1979 AFTER NINE WEEKS Of SCHEDULED 
MAINTENANCE OUTAGE. 

LIMESTONE fAtTORIAL TESTING WITH AOIPIC ACID ADDITION ON THE VENTURllSPIAY 
TO•ER SYSTEM CONTINUED THROUGHOUT THE THIRD QUARTER. THESE TESTS WERE 
HADE WITH TWO-LOOP OPERATION WITH fOACEO OXIDATION AND SPRAY TOWER ONLY 
OPcRATION •ITHOUT fORCED OXIDATION, b01H UNDER CLOSED-LOOP CONDlllONS. 
OPEN-LIGUO~-LOOP TESTS WITH TWO-LOOP OPERATION AND WITHOUT FORCED OXIDATIO
WERE ALSO CONDUCTED TO COM~ARE THE RESULTS WITH •fRESH• ADIPIC ACID 
AGAINST THLSE WJTH •AGED• ACID ObTAINED UNDER CLOSED-LIQUOR-LOOP 
CONDITIONS. 

DURING THE THIRD QUARTER, ADDITIONAL LIMESTONE FACTORIAL TESTS WITH 
AOIPIC ACID •ERE CONDUCTED ON THE TOA SYSTEM TO SUPPLEMENT THOSE MADE IN 
MAY ANO JU~E. IN ADDITION, A SERIES OF LIMESTONE TESTS WITHOUT ADIPIC 
ACID WERE fERFORMED USING A SINGLE TANK TO INVESTIGATE THE EFFECT OF AJA 
STOICHIOMETRY ANO OXIDATION TANK •GITATOR SPEED ON SULFITE OXIDATION. I~ 
A SIMI LAA SERIES Of TESTS CONDUCTED 1N APRIL BUT WITH ADJPlC AtJD, AN 
UNUSUAL SET OF CONDJTJONS WIS ENCOUNTERED WHICH 6AVE HIGH LIQUOR SULFITE 
CONCENTRATION (800-1700 PPM) AND DEMANDED HIGH LIMESTONE STOICHIOMETRY 
(1.B-4.C ~CLES CAIMOLE S02 IBSORBED> TO MAINTAIN A SCRUBBER INLET PH Of 
5 0 1. THESE PHENOMENA WERE ALSO OESEAVED DURING TESTS ~ITHOUT ADIPIC ACID. 
IN~UFFICIENT SULFITE OXIDATION RATE (CAUSED BY REDUCED AIR STOICHIOMETRY 
ANO/OR REDUCED AGITATION JN THE OXIDATION TANK) AND DECREASED AMOUNT Of 
SOLID CASO~ SEEDS WERE BELIEVED TO CAUSE HIGH SULFITE SUPERSATURATION 
(HIGH SULFITE CONCENTRATIONS> AND THE RESULTANT BLINDING Of LIMESTONE BY 
SULFITE <HIGH LIMESTONE STOICHIOMETRY). 

744 

nc 

•• PAObLEMS/SOLUTIONS/COMMENTS 

THE TAAP-O~T FUNNEL, WHICH HAD BEEN INSTALLED EARLIER JN THE SPRAY TOWER 
TO SEPARATE VEhTURl AND SPRAY TOWER SLURRIES FOR TWO-SCRUBBER-LOOP OPERA
TION, ~•S REMOVED IN EARLY OCTOBER. 

THE SYSTEM WAS OPERATED THRCUGHOUT THE FOURTH QUARTER IN A CONVENTIONAL 
MOOE IN WHICH THE VENTURI AND SPRAY TOWER USED A COMMON HOLD TANko ADDI• 
TIONAL FACTORIAL TESTS WERE CONDUCTED IN THIS MODE OF OPERATION THROUGH 
MID•DECEMBER USING LIMESTONE/AOIPJC ACID SLURRY WITHOUT FORCED OXIDATION. 
A NEW TEST BLOCK WAS INITIATED IN MID-DECEMBER TO OPTIMIZE THE LEVELS Of 
PH AND ADIPIC ACID CONCENTRATION Al A DESIRED DEGREE Of 502 REMOVAL ~ITM 
LIMESTONE ~CRUBBJNG AND WITHOUT FORCED OXJOATIONo IT HAS BEEN OBSERVED 
THAT THE DECOMPOSITION RATE OF ADIPIC ACID IS DECREASED WITH REDUCING PH. 

THE TESTIN~ ON THE EFFECTS or AIR STOICHIOMETRY ANO OXJOATION TANK AGITATOR 
SPEED ON SuLFITE OXIDATION VAS CONCLUDED ON TME TCA SYSTEM IN MID-OCTOBER 
THE TCA SY~TEM WAS TEMPORARILY TRANSFERRED TO TVA/UOP EPRl IN MID-OCTOBER• 
FOR THE DEMONSTRATION or THE DOWA BASIC ALUMINUM SULFATE SCRUBBING PROCESS. 
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EPA UTILITY FGD SUWVEY: FOURTH QUARTER 1979 

SECTION 3 
OESIG~ AND PERFORMAN(E DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COPIPANY .. AME 
Pll.!•T 1'4111'!t 
UPH T NUf"t'Efi 
CITY 
STATE 
REGULATO~Y CLASSiflCATlON 
PAil TlCULAH t.l'llSSlON lll'II TATICN - t.G/J 
so' tMlSSlON LIMITATION - NGIJ 
NET PLANT tiE\ERATING CAPACITY - MW 
GROSS Ul>I ll Gd-IE llA Tl NG CAPAC lTY • M~ 
NET UNIT GE~~RATI~G CAPACITY ~IFGD - MW 
NET UNl T GE'ldA TING CAPAC I TY WOIFGli - MW 
fQUIVALf~T SCRuBBfD CAPACITY - MW 

** BOILO DAT/. 

*" 

SUPP LI Hi 
TYP£ 
SERVlCl 1..0AD 
COMMERCIAL SERVICE DATt 
MAXJMUP• uOlLER FLUI: GAS FLOW - cu.MIS 
fLU~ GAS T~MPERATURE - C 
STACK HEIGHT - M 
STACK TOP OIAME.TER - "' 

FUEL DA TJI 
FUH T yp~ 
FUEL Gl<AvE 
AV EOG~ HEAT CONTENT - JIC, 
RANGE HEAT CONTEr.T - I TU/L ll 
AVE PAGE ASH CONhNT - ~ 
RANGE AS11 CONTE ''H - "'. 
AVE~AGE MOISTURE CO!llTEl'.T - x 
fiAl'fG E MOISTURE CONTEt.T - " AVE A AG< !.ULFUR CONTENT -" NAN GE SULFUR CO!llTENT - ~ 
AVE II AGE CHI.ORIO~ CUl\ITEl;T - ~ 

RAhG E CHLOIUDE CC•NTEl'4T - ~ 

'· 

•• ESP 
NUMl1 E q 
SUPP L.l ER 
PAATICULATL DESIGN A~MCVAL EFFICIENCY - ~ 

•• PARTICULATE SCRU!ll:EK 
NUMB Ell 
TYPE 
SUPPL.HR 
NUMl!ill OF STAGES 
SHELL MATERIAL 
LlNJl'IG MATERIAL 
INTERNAL MATERIAL 
&OILER LvAD/SCRULB~R - t 
fLUE GAS CAPACITY - CU.MIS 
FLUE GAS TEMPERATURE - C 
L/G AATiu - LITERICU.M 
PRESSURE DROP - •PA 
PARTICULATE INLET LOAD - GICUol' 
PARTICULATi OUTLET LOAD - G/CU.~ 
PARTICULATE DES It>N REl'ICVAL EfFlCIENCY - 4 
502 INLET CON CE NTRATI Oh - PPM 
502 DESibN REMOVAL EfflClENCY - i 

•• FGD SYSTEM 
SALEARLE PAODUC TITHROWAWAY PROtUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SIJPPLlER 
A-E FillM 
CONSTRUCTION flR~ 
OEVELOPMlNT LEVEL 
NEW/RETROFIT 

TENNESSEE VALLEY AUTHORITY 
WIDOWS CREEK 
8 
BRIDGEPORT 
ALABAMA 
E 

52. 
516. 

••• *' * * 
5SC'.O 
516.0 
54 2.0 
550.0 

.120 LBIMMBTU> 
1.200 LB/l'IMBTU> 

CO~BUSTION ENGINEERING 
POL VER ll ED COAL 
BASE 
0/63 

755.04 (16000u0 ACFM} 
137. 8 ( 28 c F) 

****** (**** FT) 
******* (***** FT) 

COAL 
****** 

232tiJ. 

2 ~.oo 
* ** ** * 

1t .oo 
****** 

3.7'1 
****** 
******** •••••• 

1 
tcOPPfAS 

s ~.o 

4 
VENTURI 
TVA/POLYCON 

1 
316L SS 
NONE 
"40NE 

25.C 
, a 1.a 
137.8 

, • 3 
••••••• 

12.6 
.1 

99.5 
344C'.uoo 

1r.o 

( 10000 BTU/LB) 
•••••• 

( 4COOOO ACFM> 
( 280 f) 

c1c.o GALl1C00ACF) 
(***** IN-H20) 
C 5.SQ GR/SCf) 
C 0030 CiRISCf) 

THROWAWAY PRODUCT 
WET SCRUBllHtG 
LIMES TONE 
NONE 
TENNESSEE VALLEY AUTHORITY 
NONE 
TiNNESSEE VALLEY AUTHORITY 
FULL SCALE 
RETROFIT 
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EPA UTILITY FLD SURVEY: FOUkTH QUARTER 1979 

TENNESSEE VALLEY AUTHORITY: wIOOWS CREEK 3 CCOl'<T.> 

PARTICULAH OESIGN RtMO\/Al EHlCHl'<CY - ~ 

S02 OE~l(,N REMO VAL Ef f lClE 1'1(Y - ::. 
COMl'!ERC IAL DA TE 
1 NI TI Al START -U P 
CONSTRUCTION INITIATIO~ 

CONTRACT AwARDE D 
ABSORIHR SPARE CAPACITY H.OEX - ). 
ABS 0 RB l R SPA A E C 01'1 PON t. I\ T I N 0 E • 

•• AbSORbE R 
t.UM!' ER 
TYPE 
lNI T lAL START UP 
SUPPLIER 
NUl'll' ER 0 f STAGES 
OIMEt.SlONS - FT 
SHELL l'!ATEklAL 
SHELL LI~ER l'IATE~IAL 

lNTERlllAL MATE RI AL 
b01LER L~AO/AflSORBER - X 
L/G RATIO - L/C U.M 
PRESSURE DROP •It.PA 
SUPERFICAL GAS VELOCITY - M/SEC 
PARTICULATE OUT LET L\JAP - NG/J 
S02 CUTLtT CONTRATION • P~M 
S02 DESIGN REMOVAL EFFICIENCY· 1 

** At!SORBEk 
NUMB ER 
TYPE 
lNI TIAL START UP 
SUPPLIER 
NUME'ER OF STAGtS 
DIMENSIONS - FT 
SHELL MATERIAL 
SHELL LINER MATERIAL 
INTERNAL MATERIAL 
BOILER LOAD/ABSORBER • % 
GAS TEMPERATURE - C 
L/G RAITIO - L/CU.M 
PRESSURE DROP - It.PA 
SUPERflCAL GAS VELOCITY - M/SEC 
PARTICULATE OUTLET LOAD· C/CU.~ 
502 CUTLO:T CONTRATION • PPM 
502 DESIC.N REMOVAL EFFICIENCY - l. 

* * FANS 
NUMBER 
TYPE 
CONSll!UCTION l'IATERIA-.S 
SERVICc - wETIDRY 
CAPACITY - cu.MIS 

** MIST ELIMINATOR 
NUMI:! ER 
TYPE 
CONSTRuCTION MATERIAL 
CONf IGURATlON 
NUl'IPEA OF STAGES 
NUl'lf! ER OF PASSES 
FREEBOAR11 DISTANCE - I'! 

DEPTH - f'll 
\IANE SPACING - CM 
WASM SYSTEM 
SUPEl<flCIAL GAS VELOCITY - "'IS 
PRESSURE DNOP - KPA 

•• PROC~SS CONTROL CHEMISTRY 
CONTROL WARIABLES 
SENSOR LOCATION 

** PUMPS 
SERlllCE 

~ENT~Rl kECIRCUL&TJQN 
POI•!' RI:. T .JAN 
Hl\IER ~ATEk TRANSFiR 

9?.SJ 
.: - • )Q 

117 c 
5177 
iUP 
21n 

• c 

GRIO/MObJLr PACKED TOWER 
5177 

POLY CON 

3J WIDE X 1o DEEP X 34 HIGH 
CARbON STEEL, 316L SS ON SLOPING SECTION 
RU8BER 1 EXCEPT ON SLOPING SECTIO~ 

316L SS GRIDS [TOP 4J; FRP [BOTTO,. 3] 

8. 0 
• 5 

3.7 
c. 

7: • 0 

3 
GRID TO.,.ER 

5177 
POLYCON 

6C.0 GAL/1C~CACF) 
~.0 IN-H20) 
1~.r· FT/S) 
.~C:J LP/,.MIHU) 

30 "'IDE X 1e DElP X 34 HIGH 
CARBON STEEL, 316L SS ON SLOPING SECTION 
RUBBER, EXCEPT uN SLOPING SECTION 
316L SS GRlgS [TOP 21; FRP [BOTTO,. ~) 

4 

25.0 
5 , • 7 
~.o 

.s 
:.7 

• :> 

BOILEi< l•D• 
CARbON )TEEL 
DRY 

188.76 

4 
CHEVRON 
:! 16L SS 
VERTICAL 

.3u 
!.8 

CONT H11UOUS 

.2 

12 5 F) 
6~.2 GAL/1~0CACf) 
2.: IN-H20) 
12.~ FT/S) 
.J20 GR/SCF> 

( 4~J:JJQ ACF,.) 

114.~ FT> 
I 1.0 FT> 
( 1.5~ 11'0 

12,5 FT/S) 
.1.0 1N-H20) 

PH, PRESSURE CHANGE, OUTLiT SC2 
PH-Af50RUtR R~CYCLE LlNf 

NU Mb ER 

10 
**** 
**** 

3 t.Z 



tPA UTJLlTY FGD SURVEY: FOURTH QUARTER 1979 

TENNEiSEE VALLEY AUTHORITY: ~1~0.s l~~E~ r ((O~T.) 

ABSOFiBE.R HCUCULATIO~. 1 z 

* * TANKS 
SERVICE 

AtJSORBtR RECYCLE 
llENT\Jlll t<HYCLE 
LIME STOil: SLURR V 

"IUMB [ R 

RECIRC TNK UNORFLW SUR~t TA~k 

4 
4 
1 
1 

** ~EHEAlEk 
NUM!lER 
TYPE 
hEATJNG l"•EC JUM 
TEl'IPERATUH bOO Sl - C 

4 
HOT AJR INJECTION 
STEAM, 650 f AT 500 PSIG 

27.8 ( 50 f) 

** REAGE~T PREPARATION EOUJPM[Nl 
NUMB ER OF bALL Ml lLS 1 
ilAlL l"ILL CAPAC ITV- M T/H 36.3 ( 4:.0 TPtt) 

** DISPOSAL 
NATURE 
TYPE 
DIMENSIONS 
AREA - ACR~S 

CAPACITY - cu.M 

FINAL 
PONO 
110 ACRES X 30 FT DEEP 

11(1.0 
4~3590~ 3300.J ACRE-FT) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERlOD MODULE AVAILABILITY OPE~A8ILITY RELlA~ILITY UTILlZATIOh X REMOVAL PER BOILER fGD CAP• 

8177 

9/77 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------ ---- ------- ----------- ----------- ----- -----
SA 2 o.o 2 2. 7 <:o.o 
br. 4 ::i.1 4 5 .4 ":J. 1 
ll c 36. 7 41.6 36. 7 
SD 8.3 9.4 8.3 
SYS HM 2 6.C 3:.J 3~.(l 26.~ 744 657 196 

•• P"O~LEMS/SOLUTIONS/COMMENTS 

SA 3 3. 3 
Sil 72.7 
bC 9 7.4 
SD 9 8 .4 
SYSTEM 7 5 .o 

TllA HAS HAD EXTENSIVE PROBLEMS WITH START-UP or JTS SCRUBBER FACILITY. 

THERE HA\ll BEEN EROSION PROBLEMS WITH THE I.D. FAN BLADES. 

T~E FAN DhlVE MOTORS HAVE ALSO BEEN TROUBLESOME. 

THE GUILLtTJNE DAMPERS ARE INOPERABLE DUE TO JAMMED GEAR BOXES. 

THE SEALS AROUND THE DAMPERS HAVE CORRODED, CAUSING LEAKAGE Of THE FLUE 
GAS AND PARTICULATE. 

THE RUBBB LINING IN THE ABSORBER SECTION Of ALL FOUR TRAINS HAS DETACHED 
IN VARIOUS PLACES. THE VENDOR HAS REPAIRED THE DEFECTIVE SECTIONS. 

INSTRUMENTATION HAS BEEN A SERIOUS PROBLEM AREA. 

THf BALL Mill IS ONLY ABLE TO PRODUCE 35 TPH OF LIMESTONE SLURRY OUT OF 
IT'S 5: TPH CAPACITY. 

21.'.J 11.e 
68.3 )7.S 
97.~ 82.1 
98.2 83 .1 
71.J 71.Q 60. 0 1ZC. b09 433 

** P ROc LE MS/SOLUTIONS ICO MM ENT S 

DuRlNG THIS MONTH THE BOILER WAS OP£RATED AT A REDUCED LCAD Of ABOUT 
JC: MW. Al THIS REDUCED LOAD, ONLY 3 TRAINS WERE REQUIRED TO HANDLE 
ALL 0 F THE bOlLER FLUE GAS. 

SOME SCALING WAS DISCOVERED JN THE ABSORBER COLUMN AND ENTRAINMENT 
SEPARATOR OUTLET OF ONE TRAIN• 

SERIOUS E~OSION PROBLEMS CONTINUE WITH THE I.D. FAN ROTORS. 
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EPA UTILITY fi>D SURVEY: FOURTH QUAR TEA 1979 

TENN:SSEE VAL~tY AUTHORITY: ~!DOWS tPEEK 8 (CONT.> 

------------------------------------------PERFOR"ANCE DATA·-----------------------------------------
PERIOD MCDULE AVAILA8ILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PER BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR ----- ------
ThE UNIT ~ENT OFF LINE SEPTEMBER 30 FOR A SCHEDULED OUTAGE TO REPAIH BOil
ER TUBES.DURING THE OUTAGE, AN ATTEMPT WILL BE MADE TO CORRECT "ANY OF THE 
MECHANICAL PROBLEMS. 

10177 SYSH.M .o 744 0 c 

, 1177 

12177 

1178 

** PRObLEMS/SOLUTIONS/COMMENTS 

8A 
OB 
8C 
80 
SY SH.M b 6. J 

UNIT 8 WAS Off-LINE FOR THE ENTIRE MONTH DURING SCHEDULED OUTAGE fCR 
REPAIR Of BOILER TUBESo DURING THIS PERIOD, MANY MECHANICAL ANO INSTRUMEN
TAL SCRUBEER PROBLEMS WERE CORRECTED• 

8 5.5 49.:J 
8Q.E 51. 5 
9'< .a 57.2 
75 .a 43.S 
8!! •"' 88.0 50. 0 72(. 413 362 

* • PlcOblEMS/S OLUTION S/COMMENTS 

8A 5 9. 3 
88 5 5 .9 
oC 5 8. 7 
SD 5 7. 7 
SYSTt:M 5 6.0 

THE UNIT ~AS BROUGHT BACK IN SERVICE ON NOVEMBER 11 FOLLO~ING THE SCHED
ULED BOILER OUTAGE <AVAILABILITY WAS CALCUATED FROM NOVEMBER 11 THRCUGH 
NOVEf'l IHR !C> • 

ALL I .D. fANS HAVE BEEN REBUILT IN AN ATTEf'IPT TO CORRECT THE CORROSION AND 
DRIVE MOTOR PRO&L~MS. 

GAS LEAKAGE FROM THE DAMPERS WAS CORRECTED BY WELDING A COVER PLATE OVER 
THE SEAL DOORS. THE VENDOR IS CURRENTLY WORKING ON A hEW DESIGN FOR THE 
DAMPERS. 

ALMOST ALL INSTRUMENTATION PROBLEMS CONTINUE TO HAMPER PROPER SCRUBBER 
OPERATION• 

98 .1 56.2 
97 .9 56.C' 
97.;: 55 .6 
95.3 54 .6 
97.': 59.0 56.Q 744 426 414 

•• P ROil LEMS /S OLU TlON S /CO MlllEN TS 

!IA 9 :;.2 
SP 8 6. 7 
sc 8 4.6 
SD s a .a 
SY STEM 8 8 .o 

THE UNIT ~AS OFF-LINE FROM DECEMBER 20 TO DECEMBER 31 FOR REPAIRS OF A 
BOILER TUtE LEAK. 

D~RING THIS OUTAGE, AN INSPECTION WAS MADE OF THE SCRUBBER MODULES. 

ThE RUe&E~ LINEA ~AS FOUND TO BE MISSING IN SEVERAL AREAS OF All fOUA 
lllODULES A~D WAS REPAIRED DURING THE OUTAGE. 

99.3 81.9 
9 5 .3 7S.5 
92.7 76.3 
9 7 .9 &0.6 
96.~ 96.0 79.0 744 618 590 

•• PROllLEMS/SOLUTIONS/COMMENTS 

ALL FOUR SCAU~BEA MODULES RETURNED TO SERVICE THIS MONTH f0LLOWIN6 ~EPAIR 
WCRK ON ThE RUBBER LINER. 

THERE HAVE BEEN MINOA PROBLEMS WITH COOLING LINES FREEZING AND BURSTING. 

FEED HOPPERS AT THE LIMESTONE STORAGE AREA HAVE BEEN PLUGGING DUE TO fAOl
EN GRAVEL. 

THE BALL ~ILL SUMP PUMP LINERS HAVE BEEN WEARING OUTe 

SOME PLUGGI~G OF THE VENTUII SPRAY NOZZLES WAS ENCOUNTERED. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TENN~SSEE VALLEY AUTHGRlTY: WIDOWS C~lEK 8 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERJOO MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

z11~ 

3/H 

417e 

et< 
&C 
do 
8~ 
SYS HM 

SOZ PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

6 9.4 
6 1 .a 
56.5 
z 5. 5 
5 5 .o 

JhSTRU~lNTATJGN CONTINUES TO BE A MAJOR PAObLEM ~ITH OPERATION or ThE 
SCRUbBERo 

68.5 59. 7 
6 3 .1 55. 0 
53.6 46 ·"' z .. • 3 25.5 
5 t,. J ti1.J 41. r· e72 586 314 

•• Pl<O< LE MS IS OLU T IONS I CO f'l~EN TS 

8A Ii 1.9 
811 4 8.4 
SC 2 6.8 
60 81.6 
SY STEii 6 ;).Q 

THE UTILITY COMPANY REPORTED THAT THEY COULD NOT ACCURATELY D£TE~~lNE 
RELlA81LlTY bECAUSE Of THEIR lNAfilLITY TO CALCULATE UNIT LOAD DE~AND ON A 
DAILY PASl~. GENERALLY, IT lS ASSU~ED THAT SYSTEM FCRCED OUTAGE HOURS PLUS 
THE HOURS THE FGD SYSTEM w•s OPERATED WILL GIVE ROUGLY THE HOURS THt SYS
TLM WAS CALLED UPON TO OPERATE, IN THIS WAY, RELIABILITY CAN BE CALCULATED 
!~DIRECTLY, HOwEVER, IN THIS CASE, TWO TRAINS AT A TIME HAVE BEEN DGWh ONA 
SCHEDULED OUTAGE FOF NECESSARY MODIFICATIONS. PART OF THIS OUTAGE TIME 
LIMITED B(ILER OPERATION SO THAT THE UNIT COULD NOT RuN AT FULL LOAD WHEN 
Th ERE .. As Di.MAND FOR A FULL LOAD. FOR THlS CALCULATION IT WAS ASSUf'cD THAT 
THERE ~AS A DE~AND FOR FULL LOAD DURING THE ENTlRE OUTAGE SO THAT All Of 
THE TRAINS ~OULD H~VE BEEN CALLED THE ENTIRE SCHEDULED OUTAGE. THE RESULT 
WAS A VERY (0NSERVAT1VE ESTIMATE OF RELIAbILJTY WHE~E HOURS CALLED=SYSTEM 
FGRCED OUTA~E Tl"'E + SYSTEM SCHEDULED OUTAGE TIME + HOURS THE f6D SYSTEM 
OPERATED. 

NCTt - THIS IS A PEDCO ESTlMATi.o 

THE OUTAGt. TIME FOR TRAINS A AND Ii WAS Ai.QUIRED TO REPLACE THE RUBBE~ 
LINERS lN THE DOWNCOMER AREA WITH STAINLESS STEEL. THE OTHER TWO TRAINS 
WILL RECEIVE SIMILAR TREATMENT. 

9: .a 7!! .6 
5 3 .4 46.2 
3 J.'7 26.7 
9: .5 7B • 4 
66.0 51. Cl 58.C 744 644 4 Z8 

•• PRObLEMS/SOLUTIONS/COM"'ENTS 

8A s ~.o 
88 6 7.7 
ac 9 o.o 
8D 38.1 
SYSTEM 6 9.0 

TRAIN B WAS OUT OF SERVICE MARCH 1 - MA~th 13 TO INSTALL STAINLESS STEEL 
JN THt ABSO~BER AND VENTURI DOWNCOMER AREAS. 

STAINLESS STEEL COVERS WERE INSTALLED AROUND TWO EXPANSION JOINTS Oh TAAlN 
C IN O~DE~ TO PRE~ENT FLUE GAS LEAKAGE• 

A STAINLESS STEEL PLATE WAS WELDED OVER THE ENTRY DOOR OPENINGS TO TRAIN C 
OUTLET ANL BYPASS GUILLOTINE DAMPtRS FOR THE PURPOSE Of ELIMINATING GAS 
LEAKAGE• 

TRAIN C WAS OUT OF SERVICE MARCH 14 - llAR~H 29 TO IhSTALL STAINLESS STEELE 
AbSORBEA AND VENTURI DOWNCOMER AREAS. 

SEVE~AL LlfTEA BARS ON THE FEED AND DISCHARGE ENOS Of ThE BALL MILL WERE 
JN THE FO~ND TO BE BADLY WORN. 

THE UTILITY HAS HAD WEAR PROBLEMS WlTH THE SLURRY SUMP PUMP LINERS Al THE 
EIALL MILL• 

8!! .Q 66.6 
85.9 64.4 

1 CJ.O 8J.O 
s: ·" 38 .1 
83.C 6 7.Q 62. 0 72G 540 448 

•• PAObLE"S/SOLUTlONS/COMMENTS 

DURitG A bAIEF INSPECTION Of THE SCRUbBING SYSTEM Ih EARLY APRIL, SCLIDS 
DEPOSlllOh ~AS NOTICED IN THE MIST ELIMINATOR SECTION Of ALL TRAINS DUE TO 
PLUGGING THAT HAD OCCURRED IN SEVERAL Of THE MlST ELlMihATOR SPRAY hOZZLES 
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EPA UTILITY fC.D SURllEY: FOURTH QUARTE~ 1979 

TENNESSEE I/ALLEY AUTHORITY: wlDOi.s lRlEK B <CONT.> 

-----------------------------------------·PtRfORMANC~ DATA------------------------------------------
PERIOD ~ODULE AllAlLA8lLJTY GPERAPlllTY kELlA~lllTY UTJLlZATlON % REMOllAL PER bOILER FGD CAp. 

5178 

617F 

7178 

8/7E 

9178 

10178 

11171> 

12178 

1179 

Z/79 

3179 

4179 

5179 

SYS T t.M 

SYSTEM 

SYSHM 

SYSTEM 

SYSTi.M 

!>YSTEM 

so' PART. HOUR~ HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

T~Al~ D WAS NOT JN OPERATION FOR 17 DAYS i.HILE THE MIST ELIMINATOR ~AS 
DISASSEMBLED AND CLEANED. 

A STAI~LE~S STEEL LINER WAS INSTALLED CN THc SLOPING SECTIONS OF THc 
ALSOPbER ANC VENTURI. 

STAl~LESS STEEL PLATES ~ERE INSTALLED OllER THE ENTRY OOOR OPENINGS TC 
TRAIN D 11\LET, OUTL£T ~ND BYPASS GUILLOTINE DAMPERS TO REDUCE GAS LEAKAGE 

STAINLESS STEEL COVERS wERE INSTALLED AROU~D THE fillE EXPANSION JOINTS ON 
T~AJ~ o, TlotO EXPANSION JOINTS ON TRAIN A, AND ONE E•PANSION JOINT ON T~Al~ 
~ TO HEDUCE GAS LEAKAGE. 

THt:RE CON1H•UES TO t;E A WEAR PROl•LEM wlTH PUMP LINERS AT THE BALL MILL. NO 
CAUSE OR ~OLUTION Of THE PROBLEM HAS b~EN ASCERTAINED AS YET. 

744 

72 '.., 

ii. 4 

74 4 

74 4 

* • PkOuLEMS IS OLUT 10"-~ltOl'IMENlS 

SYSTEM 

SYSH.M 

SYSTlM 

S YSHM 

SYSTE.M 

THE ~OJLEF ~E~T Off Ll~E JN EARLY OCTOB~R FOR eoILE~ OllE~HAUL. THE U~IT 
~ESTARTE.D FOR A fEw DAYS I~ o~CE~bEk uNTlL A TUR&INE "OTOR PROBLEM 
~AS Ol5CO~EREDo THE PROULEM fORCFD THE. UNIT OFF LINE THROUGH JANUARY. 

72:; 0 c 
74 4 

744 ~ ~ 

67(: 

744 

•• P"OuLt.MSIS OLUTIONS/COMMcNn 

SY STE~ 

A 1C : • C 

lJ 1" ~. J 
c 1:, ~. ~ 
0 1~ J .o 
SYST•I': 1:J·J.: 

CO~STRUCTilN OF THE FORCED OXIvATJON TEST WAS COMPLETED AND THE TESTING 
HA s bE Gur. AL THOUGH ~.c RE SUL lS A Re YET AVAILABLE (THI s TESTING IS E1 El"'G 
i)\Jt.: ON CtH. OF 1Hi. fCUR MODULES). 

THt uNll OLTIGE ~HlCH BEGAN IN OCTOBER ANO WAS SCHEDULED TO ENO IN FE~
µUARY CONTlNUEO THROUGH MARCH UECAUSE THE.RE WERE BOILER AND TURBINE 
fAlLu~ES AJTlR A FEw START UPS. 

72C. 

9 ~ < ·- C.3. 6 
5 ~. 2 5 '.1. ~ 

1 : : • :-i 1:9.7 
1.:-~.J o7.Q 

·~ ... ';! 78.:- t o.2:i 744 638 5 8C 

** PkCL·LE.MS/SOLUlION~ICCMMENlS 

THE Vf ~TURl HEADERS ANO NOZZLES HAVE PLUGGED WITH SCALE AND SOLIDS. A NEW 
~ENTU"l H'~DER HAS ~F.EN !~STALLED AND JS bEING TESTED ON TRAIN Bo T~E 
'Hi. HEAOE.11 CONSISTS OF SlX ~-ll'<CH fULl-COl\iE NOZZLES WI lH A 3-lNCH l>lStltARGE 
vRJFlCEo THE. HEADER lS lNSlALLED OVER THE VENTURI THROAT TO PROVIDE GOOD 
TH~OAT COVtRAGEo IF THE NEW HEADER PROllES SUCCESSFUL, NEW HEADERS WILL BE 
lN~TALLED lN ALL VENlURlSo 
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tPA UTlLlTY FGD SURVEY: FOURTH QUARTER 1979 

TENNESSEE VALLEY AUTHJRlTT: wlDO~S l~tEk 2 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI 00 M0DULE A~AlLA~lLITY OPERA~ILlTV RELIABILITY UTlLIZATION % ~EMOVAL PER BOlLER fGD CAP. 

6/7<; 

7179 

8/79 

9179 

10179 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
A 1 (; : • : 9 3 .l 75. 7 
u 1:JJ.0 d '). 9 72. 6 
c 1Q:. ~ 9, • , 73 .6 
il 9 9 .6 9 3 .8 75.e 
SYSTU'' 9 9 ,9 9 2., 74. 4 84.2;,J 99. 5 ;J 72;; 5!12 5 36 

** Pf.OuLt.MS/SOLUTlONS/COMMENTS 

A 10 IJ, 0 
I> 10 •), u 
c 1:. Q. J 
D 1DJ.0 
SYSTE:M 10 '.l. c 

THL NE• HEADER IN TRAIN B PROVED SATISFACTORY SO NEW HEADERS ARE TO bE 
lN~TALLED CN ALL VENTURIS, 

OPTlMlZATltN TESTS ON UNIT 8 SCRUebER HAVE BEGUN AND WILL BE tOMPLEltD Bl 
TH( E~D OF OCTORER. THE TE~TS WILL INCLUDE TESTING THE ADDITIONAL FIBER• 
~LASS REINFO~CED PLASTIC GRIDS 1 NEW ABSORBER FULL-CONE SPRAT NOZZLES, 
POLYP>OPYLlNc GRID-TYPE PACkING1 AND TuReuLENT CONTACT ABSORBER SPHE~Es. 

1 ~ c. ~ 
, c) .:. 
HJ.~ 

b9.3 
, c j. J 

44,t 
41.!! 
42. 5 
34,Q 
41. c: 744 291 305 

** PROuLEMS/SOLUTIONS/COMMENTS 

A 9 9. 2 
~ 10 o.o 
c 9 6. 2 
D 9 6. 1 
SY ST ti'! 97.9 

COKROSION ~AS FOUND IN THE ~EHtAT TUBES IN TRAIN A. THE CORROSION w•s 
CAUSED BY FLY ASH AND FERROUS CORPOSlON PRODUCTS. CHLORIDE AND SLURRY 
SOLIDS ~ERl ALSO DETECTED• A DETAILED ANALYSIS OF THE TUBE CORROSION IS 
k!ElNG PERFLRMED. 

icc •. 1 

, c: .c 
94.9 

1~:.0 

1 C: .G 

74.3 
&0.6 
10.2 
74. Q 

75. '.j 744 55 0 5 51! 

** P~OuLEMS/SOlUTlONSICOMMENTS 

A 1C O.O 
I> 1G O, Q 
c 9 4.4 
0 9 4, 2 
SYSH.M 9 7 .4 

THl BALL MILL WAS OUT OF SERVICE FECAUSE OF BROKEN BOLTS WHICH SECURE THE 
!~~OARD bE~RING JOURNAL TO "HE BALL MILL, THE BOLTS WERE REPLACED AND THE 
DISCHARGE END OF THE MILL WAS CLE-NED, 

THE SCRUl:!BCP OPTIMIZATION TEST CONTINUED DURING AUGUST. 

1 ~ J .o 11.1 
1 a a .o 75. c 

96.7 65. 5 
1 c J. J 12. e 
1 c: .o 71 .:3 b3.00 99.10 720 488 51:3 

•• PR Ob LE MS/SOLUTIONS /COMMENTS 

A 7 4.2 
0 10 ::i.0 
c 10 :J.O 
ll 9 :3 .4 
SYSTE.M B 7.9 

THE LlMESTCNE BUCKET ELEVATOR, WHICH FEEDS LIMESTONE INTO THE BALL MILL 
SURGE HOPPtR, FAILED ON SEPTEMBER 28. THE FAILURE, WHICH HAS OCCURRED 
uEFORE 1 WA~ CAUSED RY LIMESTONE PARTICLE BUILDUP ON THE BUCKETS AND IN THE 
BOTTOM OF THE HOUSING, RESULTING IN THE ELEVATOR JAMMING AND BREAKAGE Of 
THE bUCKET GUIDE CHAINS. THE ELEVATOR WILL BE REPLACED WITH BELT CONVEYORS 
IN THE SUMl<:ER Of 1980. 

72 .7 51 • 1 
9 5 .8 67. :3 
9 5 .2 66. 9 
7 c .3 100. 0 
9: .9 63. Q 74/o 523 4 76 

*. PROt:U.MS/S OLUTIONSICOMMENTS 

THE REPAIR OF THE bUCKET ELEVATOR CONSISTED OF THE REP~ACEMENT OF 25 
uUCKETS, REPLACEMENT Of SC FEET OF DRIVE CHAIN ON EACH SIDE OF THE BUCKETS, 
ANO REMOVAL OF LIMESTONE ACCUMULATIONS ON ALL SURFACES WITH HIGH-PRESSURE 
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EPA UTILITY fuD SURVEY: FOURTH QUARTER 1?79 

TENNESSiE I/ALLEY AUTHORITY: 1111IDOWS CHE~ 8 <CONT.> 

------------------------------------------PERFORMANCE OATA------------------------------------------
PERIOD MODULE AVAILABILITY CP~~ABILITY RELIABILITY UTILIZATION % REMOVAL PER SOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS fACTOt 

------------ ----------- ----------- ----------- ----- ------WATER. THl &UCKET ELEVATOR WAS RETURNED TO SERVICE ON OCTOBER 6, 1979. 

11179 A 

, 2119 

b 

c 
0 
SYS lt;M 9 , .8 67.7 72 i) S26 487 

** P"0bLEMS/SOLUTIONS/COMMENT5 

A g 7 .6 
u 1(j 'J. 0 
c 10 o.o 
D 9 5 .8 
SYSTEM 95.9 

CONSTRUCTICN Of AN ON-SITE AREA IN WHICH TO STACK GYPSUM WAS COMPLETED 
DURING EAPLY NOl/EMbE~ AND STACKING (LANDFILL) OPERATIONS BEGAN ON NOVeMBER 
15. THE TRAIN D SCRU~BER SLUDGE IS OXIDIZED BY AIR SPARGING• DEWATERiD• AND 
TRANSPORTE~ TO THE SITE IN TRUCKS. THE GYPSUM PILE IS FORMED WITH A 8Ull
D0lER1 AND RUNOFF AND LEACHATE ARE MONITORED FROM LEACHATE WELLS, A 
LEACHATE PCND 1 AND A A~NOFf PONO. 

8 3 .6 87.7 
, : :: .o ISS.6 

01..; 51. 9 
6 s. 7 53.2 
79.7 64.6 744 603 481 

** PRObLEMS/SOLUTION~/COMMENTS 

ON DECEMBE~ 29, 1979 OPTIMIZATION TESTS WERE COMPLETED. THE DATA OBTAINED 
WILL bE ANALYZED TO DETERMINE THE BEST MOOlflCATIO~S THAT CAN BE INSlAllED 
TO INCREASE THt SOL REMOVAL ON THE SCRUBBER. 

368 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

S ECTlON 3 
DESIGN ANO PtRFORMANCE DATA FOR OPERAllONAL DOMESTIC FGD SYSTEMS 

---------------------------------------------------- ·-----------------------------------------------
tOPIPANY t;Al'IE 
PLANT NAME 
UN I T NU M 8 ER 
CJTY 
STATE. 
REGULATORY CLASSIFICATlON 
PARTICULATE. EMISSION LIMITATION - hGIJ 
S02 EMISSION LH'IITATION - t.GJJ 
NET PLANl GENERATING CAPACITY - MW 
CiROSS UNIT GC.NERATl NG CAPACITY - M~ 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GlNEAATING CAPACIH WOJfGD •MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 

•• 

SERVICE LOAD 
COMMERCIAL SERVICE DATE 
PIAX IMUl'I bOlLER FLUE GAS fl O• - CU .MIS 
FLUE GAS TEMPERATURE • C 
STACK HEIGHT - M 
STACK TOP DIAME TEA - II! 

FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - ~ITU/LU 
AVERAGE ASH COMTENT - 1 
AAMGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - % 
AA MG E MO 1 S TUA E CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTE NT - % 
AVERAGE CHLORIDE CONTENT - x 
RANGE CHLORIDE CONTENT - % 

•• ESP 
NU•UI ER 
TYPE 
SUPPLIER 
PAA TlClilAH DES lGN REMOVAL Eff lClENCY • X 
fLUE GAS CAPACITY - C~.M/S 
FLUE GAS TEMPERATURE - C 
PRESSURE DROP - KPA 

•• PARTICULATE SCRUB&ER 
TYPE 

•• "D SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FIRM 
CONSTRUCTION fl RM 
DEVELOPMtNT LEVEL 
NEWIRETAOf lT 
PARTICuLATE DESIGN REMQVAL EFFICIENCY • X 
502 DESIGN REMOVAL EFFICIENCY • 1 
COMl'IEAtlAL OHE 
lNlllAL START-UP 
ABSORBER SPARE CAPACITW INDEX • ~ 
ABSORBER SPARE COMPONENT INDEX 

•• AtlSORl!ER 
NUMBER 
TYPE 
lNl TlAL START UP 
SUPPLIER 

TEXAS UTILITIES 
MARTIN LAKE 
1 
TATUM 
TEXAS 
B 

43. .100 LBJMMBTU) 
516. 1.200 LBJMMBTU) 

300 c.o 
793.0 
75'.) .o 
760.0 
595.0 

COMBUSTION ENGINEERING 
PULVERIZED COAL 
BASE 

0177 
1494051 '3167000 ACfM) 

168.3 ( 335 f) 
****** (**** FT) 
**** ••• (***** FT) 

COAL 
LlGN ITE 

17166. ( 7380 BTU/LB> 
6972-7894 

'l.oo 
5.6-13.2 

:s ~.oo 
29.0-37.9 

• 9\j 

o.s-1.s 
•••••••• ....... 

1 
COLD SIDE 
RESEARCH COTTRELL 

99.4 
1494.S <3167000 ACfM) 

16!! .3 ( 335 f) 

*** *• ** (***** IN·H20) 

NONE 

THROWAWAY PRODUCT 
WET SCAUBblNG 
LIMESTONE 
NONE 
RESEARCH COTTRELL 
c.T. MAIN 
c.T. MAIN 
FULL SCALE 
NEW 

99.40 
71.00 

10178 
4177 

6 

.o 

.o 

GA ID J SPRAY TOWER 
4177 

RESEARCH COTTRELL 
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EPA UTILITY fl>O SURVEV: FOURTH QUARH~ 1979 

HXAS UTILITHS: l'IARTJN LAICE 1 <CONT.) 

NUl'IRER Of STAGES 
Dll'IEPISIONS - fT 
&OlLER LUAC/ABSORBE.R - 'l 
GAS fLOW - cu.M /S 
GAS TEMPUIATUPE • C 
PRESSU~E DROP - KPA 
!>02 CESl\JN REMOVAL EfflCIENCl • l 

** CENT R lFUGt. 
"4UMR ER 
INU l SOLIDS - 'l 
OUTLET SOLIDS - ~ 

* * FANS 
NUMll ER 
TYPE 

** 

•• 

** 

... 

SERVICc • o;ETIDRV 
CAPACITY - cu.MIS 

MIST EL lMlNATOR 
NUl'IE' ER 
TY Pf 
CONSlquCTlON MA HR l AL 
CON f lGURATlON 
NUMP E ~ Of STAGES 
"4UM& ER Of PAS SE S 
1oASH SYSTEM 
SUPE Rf IC lAL GAS ~ELOC I lY 
PRES SUH DROP - ~PA 

PiiOC ~SS CONTROL CHEMISTRY 
COt.TROL ~ARIABLES 

PUMPS 
SERllltL -------
l.IUENCHtR FEED PUMP 
SLUR RV ft ED 
AB SO RB E.R REC I RC ULA T IQ!lj 

TANKS 
SERVICE -------
AB SO A0 ER FEED 
l.IUENCHER SUl'IP 

** llfHEA HR 
TYPE 
TEMPERA TUR£ BOO ST • C 

•• TIHCICE~ER 
lljUMB ER 
TY Pf 
DlAf'IETER - M 

OUTLET S~LlDS - 1 

* * WAT E R L 00 P 
TYPE 

- 1'./S 

fRCSH /'IAICEUP WATER AD01Tl01'4 • L ITERS/S 

•• TAEATP'ElllT 
TYPE 
PRODUCT CHARACTERISTICS 

•• DISPOSAL 
lllATURE 
TYPE 
LOO TICJN 
TRAN SPUR TAT ION 

4 

28 DIA. x 100 
1<.5 

177.13 
162.8 

1.1 
9~.o 

3 
3~.o 
6Q.O 

" BOILER I.D. 
DRY 

375.4cl 

12 
CHEVRON 
POLYPROPYLENE 
HORIZONTAL 

2 
3 

T All 

375350 ACflrt) 
3Z5 f) 

4.5 IN·H20) 

( 795680 AC fM) 

TOP 1t.O BOTTOM WASH 
(,4 l 8.~ FT/S) 
.z ( 1,C I"4·H20) 

PH, LIQUID LEVEL, LIOUIO AND GA5 FLOW 

"IUMB ER 

.... 
•••• 

54 

NUMEHR 

3 
0 

GRAVITY 
4'i..7 
35.C 

CLCSEO 
34.6 

72 f) 

'14C FT> 

SS.J GP"!) 

FLYASH STABILIZATION 
CE"4TR1FUGE SOLIDS l'llXED WITH FLY ASH 

FI lllA l 
LA~D IILL 
ON·S JTE 
RAIL 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TEllAS UT Ill Tlt.S: PUA TIN LAI( t. 1 <CONT.> 

--------------------------------·---------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILAOILITY OPEPASILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS fACTOA 

8177 SYSTEM 744 

9177 SYSTCl'I 720 

10177 SYSHl'I 744 

** PRObLEl'IS/SOLUTIONSJCOl'llHNTS 

11/77 SYSTEM 

12177 SYSTEM 

1178 SYSTEM 

2178 SYSTEM 

INSTALLATION OF THE LIMESTONE SCRUB&ING SYSTEM AND THE ESP WAS COMPLETED 
BY OCTOBE~ 1977. THE INITIAL OPERATING PHASE IS EllPECTED TO CONTINUE 
THROUGH THE FIRST QUARTER Of 1978. COMPLIANCE TESTING WAS CONDUCTED IN 
LATE 1977 AND CEiTifICATION OF COMMERCIAL AVAILABILITY IS AWAITED. 

THE UTILITY EXPERIENCED SO~E DIFFICULTIES IN THE SLURRY HANDLING SYSTEM. 

720 

744 

744 

672 

•• PKOuLEMS/SOLUTIONS/COMMENTS 

3/78 SYSTEM 

4178 SYSTE.M 

C~RTI FICATION wAS RECEIVED FROM THE EPA DURING THE PERIOD. THE BOILER AND 
F~D SYSTE~ OPERATED THROUGHOUT THE PERIOD. 

THE UTILITY IS STILL HAVING SOME PROBLEMS WITH THE SLURRY HANDLING SYSTEM. 
SOME FORCED OUTAGE TIME OCCURRED• 

744 

72 c. 
u PHOblEMS/SOLUllONS.ICOl'IMENTS 

5178 SYSTEM 

6178 SYSHM 

THE UNIT ~AS TAKEN OFF LINE IN APRIL FOR AN ANNUAL TWO WEEk OUTAGE. 

GENERATOR P~OBLEMS WERE ENCOUNTEAEO IN MAY CAUSING THE UNIT TO BE TAKEN 
Off LINE THROUGH THE END OF THE MONTH. 

744 

720 

** PROuLEMS/SOLUTIONS/tOMMENTS 

7178 SYSTEM 

8178 SYSTEM 

THE DAMPE~S FOR EACH ABSORBER MODULE WERE NOT FUNCTIONING PROPERLY. IT 
HAS BEEN IMPOSSIBLE TO ISOLATE INDIVIDUAL MODULES FOR REPAIRS CTHE ENTIRE 
SYSTEM WOULD HAVE TO BE SHUT DOWN If REPAIRS WERE REQUIRED ON ONLY ONE 
P'CDULE>. 

THE UNIT IS OPERATING COMMERClALLY, 

THERE HAVE BEEN PROBLEMS WITH THE PH METERS. THE METERS HAVE NOT OPERATED 
PROPERLY FOR SOME TIME NOW. 

744 

744 

•• PRObLEMS/SOLUTIONS/CO"MENTS 

ISOLATION DAMPER PROBLEMS CONTINUED. 

THE UNIT CONTINUES TO REQUIRE EXCESSIVE M~INTENANCE. FGD SYSTEM ACCEPT
AhCE TEST WERE PERFORMED BY THE UTILITY DURING AUGUST• RESULTS AAE NOT 
HT l<\IAILABLE. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: MARTIN LAKE 1 lCONT.> 

-------------------------------------·····PERFORMANCE DATA·------·•••••••••••••••••••••···----------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 
------ ------ ------------ ----------- ----------- ----------- ------ ----- ------

9/78 SYSTEM 

10/78 SYSTEM 

FLOW MEAS~REMENT INSTRUMENTATION HAS BEEN FAILING. 

OPACITY HAS BEEN HIGHER THAN EXPECT~D (20-25%) RESULTING FROM ESP PRO&· 
L EMS. 

no 
744 

*• PRObLEMS/SOLUTIONS/COMMENTS 

11 / 7 8 SY ST EM 

1217@ SYSTEl'll 

NO PROBLEMS HAVE BEEN REPOFTED. 

7ZG 

741t 

** PRObLEMS/SOLUTIONS/COMMENTS 

1/79 SYSTEM 

2179 SYSTEM 

3179 SYSTEM 

4179 SYSTEM 

THE fGD SYSTEM WAS SHUT DOWN WHILE THE BOTTOM ASH PONO WAS CLEANED our. 
THE UTILITY HAS BEEN DUMPING SLUDGE INTO THE POND WHICH WAS DESIGNED FOR 
BOTTOM ASH ONLY• ALSO SLUDGE IS PRODUCED FASTER THAN IT IS REMOVED BY 
RAIL CAR. THE UTILITY IS NOT GETTING RAIL CARS FAST ENOUGH. THE ACTUAL 
PROBLEM IS REPORTEDLY IN THE DEWATERING SYSTEM. 

SQME MIST ELIMINATOR WASH PROBLEMS WERE ENCOUNTERED• 

THE FGD SYSTEM HAS REPORTEDLY RAN WELL DURING DECEMBER AND JANUARY. 

COAL HANDLING WAS A SERIOUS PROBLEM DUE TO FREEZING Of THE COAL IN THE 
HOPPERS. THIS PROeLEM EFFECTED ALL UNITS AT MARTIN LAKE FORCING THE GAS 
AND OIL UNITS TO CARRY THE LOAOo 

THE SCRUB6ING SYSTEM WAS SHUT DOWN FOR A TIME DURING THE REPORT PERIOD. 

744 

672 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

5179 SYSTEM 

6179 SYSTEM 

UNIT 1 IS NOW lN FULL OPERATION ALTHOUGH A SLUDGE DISPOSAL PROBLEM STILL 
EXISTSo 

THE UTILITY HAS REPLACED THE LOUVER DAMPERS WITH GUILLOTINE DAMPERS wHJCH 
SEEM TO WC~K BETTER. HOWEVER, THEY STILL HAVE PROBLEMS WITH THE GUIL
LOTINE DAMPERS FAILING TO S IAL WHEN THEY &ECOME SCALED. 

THERE HAVE BEEN REPORTS OF TOWER LEAKS FROM LINER FAILURE BUT IT DOESN•T 
SEEM TO BE SERIOUS. 

744 

720 

•• PRObLEMS/SOLUTIONSltOMMENTS 

7179 SYSTEM 

8119 SYSTEM 

9179 SYSTEM 

THE SLUDGE DISPOSAL SYSTEM lS STILL CAUSING SOME OPERATING PROBLEMS. THE 
PROBLEMS AlPORTEO LAST QUARTER WERE CAUSED BY HEAVY RAINS WHICH KNOCKED 
OUT THE THICKENERS• 

744 

744 

720 
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EPA UTlLlTY FGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: "ARTlN LAllE 1 <CONT.) 

------------------------------------------PERFORMANCE OATA------------------------------------------
PEAlOD MODULE AVAlLABILlTY OPERAAILITY RELIABILITY UTILIZATION t REMOVAL PEA BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- -----
•• PNObLEMSISOLUTIO~S/COMME~lS 

10/79 SYSHM 

11/79 SYSTEM 

1ZIH SYSTEM 

DU"ING THE TttlRO QUARTER TH I UTILITY REPORTED THE SYSTEM JS OPERATING WELL. 
THE SLUDGE DISPOSAL SYSTEM PROBLEMS PLAGUING THE UNIT HAVE BEEN SOLVED. 

744 

72C 

744 

• • P ROi:iLEMS IS OLUTION S/CO Ml'IEN TS 

PLUGGING P~ObLEl'IS HAVE BEEN ENCOUNTERED DURING THE FOURTH QUARTER REQUIRING 
HEAVY MAINTENANCE. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTEfi 1979 

SECTION 3 
DESIGN AND PERFCRMANCE DATA fOR OPERATIONAL DOMESTIC FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY ~AME 

PLA"IT NAME 
UNIT NUMllER 
CITY 
STATE 
AEGULATO~Y CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - ~G/J 
SOZ EMISSION LIMITATION - NG/J 
NET PLA~T GENERATihG CAPACITY - MW 
GROSS UNIT HNERAT!NG CAPACITY - Mi. 
NET UNIT GEN£RAT1NG CAPACITY 11/FGD - MW 
NET UNIT GENERATING CAPACITY WO/FGL - MW 
EQUIVALE~T SCRUBbED CAPACITY - M• 

u BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM bOllER FLUE GAS FLOW - cu.MIS 
FLUE GAS TEMPERATURE - C 
STACk HEIGHT - M 
ST A Ck TOP DIA ME TE R - M 

** FUEL CATA 
fUEl TYPc 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/b 
RANGE HEAT CONTENT - E:TU/Ld 
AVE RAGE ASH CON TEN 1 - 1' 
RANGE ASH CONTE NT - X 
AVE RAGE MOISTURE C ONTElll T - l: 
RANGE MOISTURE CCNTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - l: 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMB ER 
TlPE 
SUPPLlfR 
PAA TIC ULA TE. DESIGN REMOVAL 
FLUE GAS CAPAC! TY - CU.MIS 
FLUE GAS TEMPERATURE - C 
PRESSURE DROP • kPA 

'"* PARTICULATE SCRUBBER 
TYPE 

** FGD SYS TEI'! 

EFFICIENCY - % 

SALEABLE PROOUCT/THROwAWAY PROLUCT 
6ENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A•E FIRM 
DEVELOPl'lfNT LEVEL 
NEW/RETROFIT 
PARTICULATl DESIGN REMOVAL EFFICIENCY - X 
S02 DESI C,N REl'IO VAL EF F IClE NCY - ~ 
l N l TIA L ST A Ill •U P 
ABSORBUI SPARE CAPACITY INDEX - ;. 
ABSORBER SPARE COMPONEhT INDEX 

* * ABS 0 RB E R 
NUMB ER 
TYPE 
lNl T lAL START UP 
SUPPLH.R 
NUllBER Of STAGES 
DlllENSlONS - FT 

TEXAS UTILITIES 
MARTIN LAKE 
z 
TATU~ 

TE>IAS 
B 

4:z:. 
516. 

30CC.O 
79 3. C' 
75C .O 
76C.C 
59~.o 

COMBUSTION 
PULVER HE D 
BASE 
017~ 
1494.51 

16F.3 
****** 
•••• *** 

COAL 
LIGNITE 

17166. 

F.DQ 
S.6-13.2 

33.CD 
29.0-37.9 

.9v 
J.5-1.5 

******** 
****** 

( .100 lBIMM0TU) 
( 1.zco LB/MMBTU) 

ENGINEERING 
COAL 

'3167000 ACFl'I> 
( 335 f) 
(**** FT) 
(*•*** FT) 

( 7 3 8 0 BTU IL B ) 
6972-7894 

COLO SIDE 
RESEARCH 

9Q,4 
1494.~ 

COTTRELL 

, 61'.. 3 
..... ** * 

NONE 

01670u0 ACfl'I) 
( 335 F) 
( *** ** IN -H 20) 

THROWAWAY PRODUCT 
WET SCRUBblNG 
LIMESTONE 
NONE 
RESEARCH COTTRELL 
C.T. l'IAIN 
FULL SCALE 
NEW 

99.4C 
11.ao 

5178 
.o 

6 
GRIO/SPRAY TOWER 
s11e 

RESEARCH COTTRELL 
4 

28 DlAo X 20~ TALL 
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TEXAS UTlllllES: l'IARTIN LAki 2 <CONT.) 

~OILER LCAD/ABSORBiR - ~ 
(:,AS fLUW - cu.I'! IS 
bAS TOiP~RATURE - C 
PRESSURE DROP - KPA 
S02 OESJ(.N Rt:MOllAL EFFICIENCY - ~ 

•• CENTllIFUGt: 
i'lUMB ER 

.... 

.... 

.... 

... 

INLET SOLIDS - X 
OUTLET SvLJDS - X 

FANS 
NUMBEQ 
TYPE 
SERVICE - WET/DRY 
CAPACITY - CU.MIS 

MIST ELIMINATOR 
l'<UMB ER 
TYPE 
CONSTRUCTION MAU.RIAL 
CONFIGURATION 
NUMRcR OF STA GE S 
NUMB ER OF PASSES 
WASH SYSTEl'I 
SUPERFICIAL C.AS VELOCITY 
PRESSURE DROP - l<PA 

PROCESS CIJNTROL CHE Ml SHY 
CONTROL llAklABLES 

PUMPS 
SERVICE -------
QUENCHER FEED PUMP 
SLURRY HE.D 
ABSORB ER llECIRC ULATJON 

*" TANKS 
SERVICE 

ABSORBER FEED 
QUEl!j(.HEA SUMP 

"" REHEAlER 
TYPE 
TEMPERATURE BOOST - C 

"" THICKENER 
NUMB ER 
TYPE 
DIAMETER - M 
OUTLET SOLIDS - 1 

"" WATER LOOP 
TYPE 

- 1'1 /S 

fAESH MAl<EUP WATER ADDITION - LITERSIS 

•• TREATlllEt-jT 
TYPE 
PRODUCT CHARACTER I SU CS 

•• DISPOSAL 
NATURE 
TYPE 
a.OCA TI ON 
TA AN SPOA TA TION 

EPA UTILITY FGO SURllEY: FOURTH QUARTER 1979 

3 

4 

12 • 5 
177.13 
162.8 

, .1 
95.0 

3~.o 
69.D 

BOILER I.D. 
t>RY 

375.48 

12 
CHEVRON 
POLPROPYLENE 
HORIZONTAL 

z 

( 375350 ACFM) 
( 325 F) 
( 4.5 JN-H20) 

( 795680 ACFM) 

TOP AND BOTTOM WASH 
i'o4 < 8oC FT/S) 

·i' ( 1.0 U-HZO> 

PH, LlOUlO LEVEL1 LJOUID ANO GAS FLOW 

NUMB IR 

**** 
**** 

54 

NUMBER 

3 
6 

BYPASS 
4 c .o 

, 
GRAllJTY 

42.7 
35. 0 

CLOSED 
34 .6 

n F> 

(140 FT> 

550 GPIO 

fLYASH STABlllZATION 
CENTllHUGE SOLIDS MIXED Ill TH fl Y ASH 

FINAL 
LANDFILL 
ON-SITE 
RAIL 

375 



EPA UTILITY FGD SURVEY: FOURTH QUARTEI\ 1979 

TEX AS UT I LIT HS : MAR TI N LA IC E 2 ( CONT•) 

----------------------------------------·-PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----·------ ----------- ----------- ----- ----- ------ ----- ------
5178 SYSTEM 744 

6178 SYSTE" 72Ci 

** PRObLEMS/SOLUTJONS/COMMENTS 

7/78 SYSTEM 

8178 SYSTEM 

THE UNIT bEGAh OPERATIONS JN MAY 1978. THE COMPLIANCE TESTING IS SCHEDUL
ED FOR AUi.UST • 

144 

144 

** PRObLEMS/SOLUTIONS/COMMENTS 

9178 SYSTEM 

10178 SYSTEM 

THE FGD SYSTEM WAS TESTED FOR COMPLIANCE WITH All SIX MODULES IN THE GAS 
STREAM DURING THE FIRST PART OF AUGUST. TEST RESULTS HAVE NOT YET BEEN 
PUBLISHED. NO NA~OR FGD-RElATED PROBLEMS WERE REPORTED. 

720 

744 

** PAOblEMS/SOLUlIONS/COMMENTS 

11178 SYSTEM 

12178 SYSTEM 

COMPLIANCE TEST RESULTS ARE BEING REVIEWED. 

720 

744 

•• PROBlEMS/SOlUTIONSICOMMENTS 

1/79 SYSTUI 

2179 SYSTUI 

3179 SYSTEM 

4/79 SYSTEM 

COAL HANDLING WAS A SERIOUS PROBLEM DUE TO F1£EZ1NG OF THE COAL IN THE 
HOPPERS• THIS PROBLEM EffECTEO All UNITS AT MARTIN LAKE FORCING THE GAS 
AND Oil UhlTS TO CARRY THE LOAD. 

THE FGD UNIT REPORTEDLY RAN WELL DURING DECEMBER AND JANUARY. 

THE FGD SYSTEM WAS SHUT DOWN WHILE THE BOTTOlll ASM POND WAS CLEANED OUT. 
THE UTILITY HAS BEEN DUMPING SLUDGE INTO THE POND WHICH VAS DESIGNED FOR 
BOTTOM ASH ONlYo ALSO SLUDGE IS PRODUCED FASTER THAN IT IS REMOVED BY RAI 
CARo THE UTILITY IS NOT GETTING RAlL CARS FAST ENOUGH. THE ACTUAL 
PROBLEM 15 REPORTEDLY IN THE DEWATEAING SYSTE"• 

SOME MIST Ell"INAlOR PROBLE"S WERE E"tOUNTEIEDe 

744 

672 

744 

720 

** PROBlEMSISOlUTIONSICOM"ENTS 

5179 SYSTEM 

6179 SYSTUI 

THE UTILITY REPORTS THAT OPERATIONAL PIOBLE"S NAVE INCLUDED ABSORBER 
LINEA FAILURES AND TOWER LEIKSo 

UNIT 2 IS NO~ lN fULL OPERATION ALTHOUGH A SLUD5E DISPOSAL PROBLEM STILL 
E XlSTS • 

THE UTILITY HAS REPLACED THE LOUVER DAMPERS WITH 6UILLOTINE DAMPERS ~MICH 
SEEM TO WORK BET·TEao HOWEVERe THEY STILL HAVE PIGBLE"S WITH THE &UIL
LOllNE DAMPERS FAILING TO SEAL WHEN THEY BECOllE SCALED. 

744 

1l0 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: MARTIN LAKE 2 CCONT.> 

···------------------------------·-·••••••PERFORMANCE OATA•••••••••••••··-----·---------------------
PERIOD MODULE AVAILABlllTY OPERABlLlTY RELlABILlTY UTILIZATION I REMOVAL PER BOILER FGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR --·--- ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PROSLEMS/SOLUTIONS/COMMENTS 

7/79 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

THE SLUDGE DISPOSAL SYSTEM IS STILL CAUSING SOME OPERATING PROBLE"S• THE 
PROBLEMS REPORTED LAST QUARTER WERE CAUSED BY HEAVY RAINS WHICH KNOCKED 
OUT THE THICKENERS. 

744 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

10/79 SYSTEM 

11/79 SYSTEM 

12/79 SYSTEM 

DURIN6 THE THIRD QUARTER THE UTILITY REPORTED THE SYSTEM WAS OPERATING 
WELL• THE SLUDGE DISPOSAL SYSTEM PROBLEMS PLAGUING THE UNIT WERE SOLVED. 

H4 

no 
H4 

** PR08LEMS/SOLUlIONS/(OMMENTS 

PLUGGING PROBLEMS HAVE BEEN ENCOUNTERED DUIING THE FOURTH QUARTER REQUIRING 
HEAVY MAINTENANCE. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
CO"PANY NAME 
PLANT NAME 
UNIT NUflllSER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - t.G/J 
S02 EMI SSJON Lil'IITA TION - NGIJ 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT liENERATI NG CAPACITY - Mi. 
NET UNIT GEN.ERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WOIFGD - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

•• BOILER DllTA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
NAXIMUflll 60ILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - 2 
RANGE ASH CONTENT - % 
AVERAGE "OISTUAE CONTENT - % 
RANGE MOISTURE CONTENT - 1 
AVERAGE SULFUR CONTENT • 1 
RANGE SULFUR CONTENT • % 
AVERAGE CHLORIDE CONTENT· Z 
RANGE CHLORIDE CONTENT • 1 

** ESP 
NUMBER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPAC! TY • CU.MIS 
FLUE GAS TEMPERATURE • C 
PRESSURE DROP - KPA 

•• PAA TI CULA TE SC RUBSE R 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FJllM 
CONSTRUCTION fl AM 
DEVELOPMENT LEVEL 
NEWIAETAOFIT 
PARTICULATE DESIGN REMOVAL EfflCIENCY - l 
502 DESIGN REMOVAL EFFICIENCY - % 
INITIAL START-UP 
ABSORBER SPARE CAPACITY INDEX - t 
ABSORBER SPARE COMPONENT INDEX 

•• ABSORBER 
llUMB EA 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 

TEUS UTILITIES 
MARTIN LAKE 
3 
TATUM 
TEXAS 
8 

43. ( 0100 lB/MMBTU) 
516. ( 1.200 LB/MMBTU> 

3000.0 
793.0 
750.0 
760.0 
595.0 

COMBUSTION ENGJNEEAlNG 
PULV EAIZED COAL 
BASE .. , .. 
1494. 51 

168.3 
•••••• 
••••••• 

COAL 
LIGNITE 

171i16. 

a.oo 
S.6-13.2 

33.00 
29.0-37.9 

.90 
o. s-1.s 
•••• •*** 
****** 

1 

(3167000 ACFM) 
( 33S f) 

(•••• Fl) 
(••••• FT) 

( 7380 BTU/LB) 
6972-7894 

COLD SIDE 
RESEARCH COTTRELL 

99.4 
1494.S <3167000 ACFM) 

168.3 ( 335 F) 
****"'** (••••• IN•H20) 

NONE 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
NONE 
RESEAACM COTTRELL 
C.T. IUlN 
H.B. ZACHARY 
FULL SULE 
NEW 

99.40 
11.00 

U79 

6 

.o 

.o 

GAlD/SPUY TOWER 
2179 

AESEARCM COTTRELL 
4 
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TEXAS UTILITIES: MARTIN LAKE 3 (CONT.) 

BOllER LOAD/ABSORBER - % 
GAS FLOW - cu.M /S 
GAS TEl'IPERATURE - C 
PRESSURE DROP - KPA 
S02 DESIGN REMOVAL EFFICIENCY - % 

•• CENTRIFUGE 
NUMBER 

•• 

•• 

•• 

•• 

•• 

•• 

INLET SOLIDS - % 
OUTLET SOLIDS - % 

FANS 
NUMBER 
TYPE 
SERVICE - WET/DRY 
CAPACITY - CU.MIS 

MIST ELIMINATOR 
NUMBER 
TYPE 
CONSTRIJCTZOl'l Mii TERlllL 
CONFIGURATION 
NUMBER Of STAGES 
NUMB ER OF PASSES 
WASH SYSTEM 
SUPERFICIAL GAS VELOC I lY 
PRESSURE DROP - KPA 

PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

PUMPS 
SERVICE -------
QUENCHER FEED PUMP 
SLUllRY FEED 
ABSORBER RECIRC ULAllON 

TANKS 
SERVJCE -------
ABSORB EA FEED 
QUENCHER SUl'IP 

AEHEATER 
TYPE 

•• THICKENER 
NUM9 ER 
TYPE 
DIAMETER - M 
OUTLET SOLIDS - % 

•• TAEAUIENT 
TYPE 

•• DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRAN SPOR TA TION 

- M/S 

EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

3 

4 

12.5 
t77.13 
162 .s 

'·' 95.0 

35.0 
69.0 

BOILER IoD• 
ORY 

375.48 

12 
CHEVRON 
POLPROPYLENE 
HORIZONTAL 

( 375350 ACFM) 
' 3Z5 F> 
l 4.5 IN-HZO> 

( 795680 ACFM) 

TOP AND BOTTOM WASH 
2 .4 ( 8.0 FT/S) 

.2 ( 1.0 IN-H20) 

PHe LlQUIO LEVELt LIQUID AND GAS FLOW 

NUlllBER 

**** 
***• 

54 

NUMBER 

3 
6 

BYPASS 

1 
GRAVITY 

42.7 
35.0 

(140 FT> 

fLYllSH STABILIZATION 

FINAL 
LANDFILL 
ON-SITE 
RAIL 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERI OD MODULE AVAlLABlllTY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PEA BOILER F6D CAP. 

3179 STSHM 

4179 SYSTEM 

SOZ PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- -----

744 

1ZO 
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EPA UTILl1Y fGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: "ARTIN LAKE 3 CCONT.> 

--------------------------------------·-·PEAFORMANC:E DATA·---------·--••••••••··------------------
PERlOD "0DULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X RE .. OVAL PER BOILER f6D CAPe 

502 PART. HOURS HOURS HOURS FAC101 
----------- ----------- ----- ----- ----- ------ ----- ~.-;: ___ _ 

** PROBLE .. S/SOLUTJONSICO""ENTS 

5179 SYSTEM 

6179 SYSTE" 

MARTIN LAKE UNIT 3 BECAME 01FERATJONAL DURING "ARCH. NO OPERATIONAL DE
TAILS ARE YET AVAILABLE. 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

7179 SYSTE" 

8179 STSTE" 

9179 SYSTEM 

THE UNIT WAS IN OPERATION DURING THIS PERIOD ALTHOUGH OPERATIONAL DATA 
WERE NOT A~AlLABLE. 

744 

744 

720 

** PROBLEMS/SOLUTIONS/COMMENTS 

'0179 SYSTEM 

"179 SYSTEM 

1Zl79 SYSTE" 

DURING THE THIRD QUARTER THE UTILITY REPORTED THA1 THE fGD SYSTEM RA~ 
WITHOUT ANY MAJOR OPERATIONAL PROBLEMS. 

744 

720 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

PLUGGING PROBLE"S HAVE BEEN ENCOUNTERED DURING THE FOURTH QUARTER AEGUIRINS 
HEAVY MAINTENANCE. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESIGN AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAllE 
PLANT NUE 
UNIT NUfU:sER 
un 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE E.MISSION LIMITATION - hGIJ 
SOZ EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNlT GENERA Tl NG CAPACIT'r - ""' 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENERATING CAPACITY WO/fGD - MW 
EOUIVALEhl SCRUBBED CAPACITY - "W 
•• BOILER DATA 

SUPPLIER 
TYPE 
SERVICE LOAD 
COM"ERCIAL SERVICE DATE 
MAXIMUM BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT - l'I 
STACK TOP DIAMETER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - J/6 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - 1 
RANGE ASH CONTENT - I 
AVERAGE MOISTURE CONTENT - I 
RANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - Z 
RANGE SULFUR CONTENT - I 
AVERAGE CHLORIDE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

•• ESP 
NUMBER 
TYPE 
SUPPLIER 
PARTICULATE DESIGN REMOVAL EFFICIENCY - I 
fLUE GAS CAPACITY - cu.MIS 
FLUE GAS TEMPERATU~E - C 
PRESSURE DROP • KPA 
PARTICULATE OUTLET LOAD - GICU.M 

•• PARTICULATE SCRUBBER 
TYPE 

•• FGD SIS TUI 
SALEABLE PROOUC: TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A•E flRM 
DEVELOPMENT LEVEL 
ffEW/ RE TROF JT 
PARTICULATE DESIGN REMOVAL EffJClUtCY - I 
502 DESIGN REMO VAL Eff lCUNCY - l 
COMMERCIAL DATE 
INlTIAL STAllT•UP 
ABSORBER-SPARE CAPACJTY INDEX - l 
ABSORBER SPARE COMPONENT INDEX 

•• A8SOl8ER 
MUMBER 
TYPE 
lNl TIAL START UP 
iUPPLlER 

TEXAS UTILITIES 
MONTICELLO 
3 
MT. PLEASANT 
TEXAS 
B 

43. ( .100 LBIMMBTU) 
516. < 1.zoo LB/MMBTU) 

1900.0 
800.0 
750.0 

••••••• soo.o 

CO"BUSTlON ENGINEERING 
PULllERIZED COAL 
BASE 

0178 
1650.71 (3498000 ACFM) 
168.3 < 335 f) 

****•• , •••• fl) 
***•••• <••••• FT> 

COAL 
LIGNITE 
******* 

U!.90 
•••••• 

31.90 
•••••• 1.so 
•••••• 

.04 
•••••• 

z 
COLD SIDE 
c.E. WALTHER 

99.5 
1650.7 
168.3 

••••••• 
.09 

NONE 

<****** BTU/LB> 
6500-7500 

<3498000 ACFM> 
( 335 F) 

{••••• IN-HZO> 
{ e04 6RISCF> 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIMESTONE 
NONE 
CHEM I CO 
C.T. "AIN 
FULL SCALE 
NEW 

99.50 
74.00 

10178 
5178 

3 

.o 

.o 

SPRAY TOWER 
5178 

CHOI ICO 

381 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: "ONTICELli.0 3 (CONT.> 

NUMBER OF STAGES 
aOILER LOAD/ABSORBER - I 
GAS FLOW - CU.MIS 
GAS TE"PERATURE - C 
LIQUID Rt:CIACULATlON RATE - LITER/S 
L/G RATIO - LIC Uofll 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - G/CU.M 
PARTICULATE OUTLET LOAD- G/CU.M 
S02 INLET CONCENTRATION • PPM 
SOZ OUTLET CONTAATlON - PPM 
SOZ DESIGN REMOVAL EFFICIENCY - I 

•• FANS 
NUMBER 
TYPE 
SERVICE. - WET/DRY 
CAPACITY - cu."/S 

•• MIST ELIMINATOR 
NUl'IREA 
TYPE 
CONS TRUC Tl ON "A TE RIAL 
CONF IGUAA Tl ON 
NUMBER OF STAGES 
NUMBER Of PASSES 
WASH SYSTE" 
SUPERFICIAL GAS VELOCITY - MIS 

ABSOABE.R RECIRCULATION 
SLURRY FE.ED 

•• TANKS 
SERVICE 

LI"ESTONl SLURRY 
RECYCLE 

•• REHEATER 
TYPE 
HEATING MEDIUM 
TEMPERATURE BOOST - C 

** WATER LOOP 
TYPE 
fAESH llAKEUP WA TEA AODlTlON - LITERS/S 

** TREA TIU NT 
TYPE 

** DISPOSAL 
NATURE 
TYPE 
LOCATION 

4 
33.0 

42 E.01 
6(.6 

400(. 
9.4 
, .2 

.1 

.1 
1353 

3 

496 
74.0 

BOILER IoD• 
ORY 

539.38 

3 
CHEVRON 
POLYPROPYLENE 
HORllONTAL 

1 

" 

( 907000 AC FM) 
( 141 F) 
(63490 6PM) 
( 70.0 GAL/1000ACF) 
< 5.0 IN-HZO> 
( .050 GR/SCF > 
< 0050 GA/SCF) 

CONTJNUOUS VERTICAL UPWARD; INTERMITTENT VERTICA 
;.o < 10.0 FT/S) 

3 
•••• 

**** 
**** 

HOT AIR INJECTION 
STEA"' 650 f AT 125 PSIG 

10.0 l 18 f) 

CLOSED 
34.4 546 ,,,., 

FLYASH STABILlZATIO~ 

FINAL 
lANDF ILL 
ON-SITE 

--·-----·---------------------------------PERFORMANCE DATA-------------------------------·--
PERIOD MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION J REMOVAL PEA BOILER FGD·------CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ------

4178 SYSTE" 720 

** PROBLE"S/SOLUTIONS/COMMENTS 

5178 SYSTEM 

6/78 SYSTEM 

THE TEXAS AIR CONTROL BOARD REPORTED THAT THE TEXAS UTILITIES 750 M~ 
l'IONTICELLO UNIT 3 BEGAN FGD OPERATIONS DUAIN6 THE REPORT PERIOD. •s OF 
YET THE U~IT HAS NOT RUN A1 fULL LOAD BUT IS EXPECTED TO BY THE END OF 
AUGUST• 

744 

720 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

TEXAS UTILITIES: .. ONTICELLO 3 (CONT.) 

-----------------------------------------·PERFORMANCE DATA··----------------------------------------
PERlOD .. ODULE AVAlLABILlTY OPERABILlTY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAPo 

SOZ PART. HOURS HOURS HOURS FACTOR 

7178 SYSTEM 

8178 SYSTEM 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
THE UNIT IS NOT AT FULL LOAD YET. ONE OF THE THREE FGD .. ODULES IS FULLY 
OPERATIONAL• ANOTHER ONE IS PARTIALLY OPERATIONAL, WHILE THE THIRD IS NOT 
OPERATING AT ALL. 

744 

744 

** PROBLE .. S/SOLUTIONS/COMMENTS 

9178 SYSTEM 

10/78 SYSTEM 

THE COMPLlANCE TEST HAS NOT YET TAKEN PLACE. THE FGD SYSTEM IS OPERATION
AL• INSTRUMENTATION INDICATES THAT THE UNIT IS IN COMPLIANCE. 

720 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

11/78 SYSTEM 

12/78 SYSTEM 

CONTINUOUS NOXt 02, AND S02 MONITORS ARE A PROBLEM AREA. 

THE SLUDGE IS CURRENTLY NOT FIXATED. IT IS BEING PUMPED DIRECTLY TC THE 
POND. 

72C 

744 

** PROBLEMS/SOLUTJONS/COMMENTS 

1179 SYSTEM 

2/79 SYSTEM 

3179 SYSTEM 

4179 SYSTEM 

THE FGD SYSTEM IS FULLY OPERATIONAL• A PRELIMINARY TEST WAS PERFORMED ON 
DECEMBER 14. RESULTS OF THE TEST ARE NOT YET AVAILABLE• 

THE FGD SYSTEM REPORTEDLY HAS BEEN PERFORMING WELL• 

THE ESP IS NOT OPERATING WELL. COLLECTION EFFICIENCY IS NOT AS HIGH AS IT 
SHOULD BE. AMMONIA INJECTION HAS BEEN TRIED TO IMPROVE ITS EFFICIENCY. 
REPORTEDLY THE PROBLEM lS THE RESULT OF STRUCTURAL DAMAGE. 

744 

672 

744 

720 

** PRObLEMS/SOLUTIONS/CO .. l'IENTS 

5179 SYSTEl'I 

6179 SYSTE" 

THE UNIT JS CURRENTLY DOWN FOR A SCHEDULED OVERHAUL. THE TOWERS HAVE 
BEEN INSPECTED AND NO SCALING WAS FOUND. 

SOME MINOA RECYCLE PUMP LINER PROBLEMS HAVE BEEN REPORTED. 

DUE TO HIGH ASH LEVELS SOl'IE PLATES IN THE ESP WERE KNOCKED OUT Of 
ALIGNMENT CAUSING AN OPACITY PROBLEM. 

744 

720 

** PAOt!LEMS/SOLUTIONS/COl'll'IENTS 

7179 SYSTEM 

THE UNIT WAS IN OPERATION DURING THIS PERIOD ALTHOUGH OPERATIONAL DATA 
WERE NOT A~AlLABLE. 

744 
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EPA UTILITY fGD SURVEY: fOURTH QUARTER 1979 

TEXAS UTILITIES: MONTICELLO 3 (CONT.) 

---------·--------------------------------PERfOR"ANCE DATA--------------------------------·••• 
PERIOD MODULE AVAlLABILlTY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER F6D -~;;:· 

502 PART. HOURS HOURS HOURS FACTOI 

------------ ----------- ----------- ----------- ----- ----- ------ ----- ------
8179 SYSTEM 744 

9179 SYSTEM 720 

•• PROBLEMS IS OLUTIONS/COMJllENTS 

10179 SYSTEfll 

11179 SYSTEM 

12179 SYSTEft 

THE ESP WAS REBUILT AND SINCE THE INITIATION OF 6AS COND1T10NJN6 WITH 
AMMONIA THE OPACITY PROBLEM HAS BEEN MINIMIZED. 

DURING THE THIRD QUARTER THE UNIT OPERATED WITHOUT ANY MAJOR PROBLEMS. 
SOME MINOA ABSORBER RECYCLE PUMP LINEA FAILURES HAVE BEEN ENCOUNTERED. 

744 

·120 

144 

** PROBLEMS/SOLUTIONS/COMMENTS 

NO PROBLEMS HAVE BEEN ENCOUNTERED DURING THE FOURTH QUARTER. SINCE 5AS 
CONDITIONING MITH AMMONIA BEGAN. THE OPACITY HAS BEEN ACCEPTABLE. 
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EPA UTILITY fGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
DESl'N AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC F'D SYSTEMS 

---------------------------------------------------- ·-----------------------------------------------
COMPANY NOE 
PLANT NAME 
UIU T NUfHIER 
CITY 
STATE 
REGULATORY CLASSlFlCATlON 
PAR TICULAlE EIUSSION LUU TATION • NGIJ 
S02 EMISSION LlMlTATION • NGIJ 
NET PLANT GENERATING CAPACITY - MW 
&ROSS UNIT GENERA TI NG CAPACITY - "II 
NET UNIT GENERATIN& CAPACITY W/FGD - Mii 
NET UNIT GENERATING CAPACITY WO/F6D • MW 
EQUIVALENT SCRUBBED CAPACITY - "W 

•• BOILER DATA 
SUPPLIER 
TYPE 
SEA VICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM BOILER FLUE GAS FLOll - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DIAMETER - M 

•• FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HUT CONTENT • JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT • I 
UM6E ASH CONTE NT • l 
AVERAGE MOISTURE CONTENT - % 
RANGE l'IOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT • Z 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONlfNT - I 

•• ESP 
NUMBER 
SUPPLIER 

... PAR Tl CULA TE SCRU ea ER 
TYPE 

•• FGD SYSTEM 
SALEABLE PRODutTITHROWAVAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SY 5 T EM SUPPLlE R 
A•E FIRM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - l 
502 DESIGN REMOVAL EFFICIENCY - I 
INITIAL STAAT-U P 

•• ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STA5ES 
SHELL ltATUUL 
SHELL LINER ftATERIAL 
GAS FLOW - cu.R/S 
&AS TEMPERATURE - C 
LIG RATIO - LICU.M 
PRESSURE DROP • KPA 

UTAH POWER l LIGHT 
HUNTER 
1 
CASTLE O~L.E 
UTAH 
e 

43. ( .100 L8/MM81U) 
516. ( 1.200 L8/MMB1U> 

••••• ** 
400.0 
400.0 

••••••• 
360.0 

COMBUSTION EN61NEERING 
PULVERIZED COAL 
BASE .. , .. 

822.05 
130.0 
183. 

7.3 

COAL 
B lTUM I NOUS 

2907S. 

10.00 
9 - 12 

6.50 
•••••• 

.55 
•••••• 
******** •••••• 

BUELL 

NONE 

( 1742000 ACFM) 
( 266 F) 
( 600 FT> 
< 24.0 FT> 

( 12500 BTU/LB) 
12.200 - 12.100 

THROWAWAY PROOU(T 
WET SUU88IN6 
LIME 
NONE 
CHEif I CO 
STEARNS•llOGER 
FULL SCALE 
IUV 

99 .so 
8 c.oo 

5179 

4 
SPUY TOWER 

5179 
CHERICO 

• CAA80ft STlEL 
POLTESTEll FLAKEGLASS 

205.51 ( 435500 ACfM) 
130.0 ( 266 f) 

5.7 ( 43.0 6AL/1000ACF) 
.6 ( 2.5 lft-H20) 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

UTAH POWER & LIGHT: HUNTER 1 (CONT.> 

•* FANS 
NUMB Ell 
TYPE 
CONSlRUCTION MATERIALS 
SERVICE - WET/DRY 
CAPACITY - CU.MIS 

** MIST ELIMINATOR 
NUMBER 

** 

•• 

•• 

** 

•• 

•• 

TYPE 
CONSTRUCTION MATERIAL 
CONFIGURATION 
NUMBER Of STAGES 
NUMBER Of PASSES 
FREEBOARD DISTANCE - M 
llASH SYSTEM 
SUPERFICIAL GAS VELOCITY - MIS 

PUMPS 
SERVICE -------
ABSORBER RECIRC ULATlON 

REHEATER 
TYPE 
HEATING MED lUM 
lEl'IPEAATURE 800 ST - c 

REH EATER 
TYPE 
TEMPERATURE BOO ST - C 

WATER LOOP 
TYPE 

TREA1'!ENT 
TYPE 

DISPOSAL 
NATURE 
TYPE 
LOCATION 

2 
SCRUBBER FD 
CARBON STEEL 
DRY 

411.02 

4 
CHEVRON 
POLYPROPYLENE 
HORIZONTAL 

1 
4 

< 871000 Ac.no 

3.66 c12.o FT> 
CONTJNUOUS SPRAY OPERATED ON EACH OF THE 12 SECT 

.3 C 1.0 FT/S) 

NUMBER 

16 

HOT AIR INJECTION 
STEA" 

26.7 ( 48 f) 

BYPASS 
26.7 48 F) 

OPEN 

FLYASH STABILIZATIOH 

FINAL 
POND 
ON-SITE 

-··---------------------------------------PERFORMANCE DATA------------------------·-----------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ --- .... ----------- ----------- ----------- ----- ----- ------
S/79 SYSTEl'I 78 .6 32.8 744 311 244 

6/79 SYSTEM 97.9 96.9 720 7'3 698 

1179 SYSTEM 100 •ti 99.2 744 738 738 

8179 SYSTEM 100 .o 100.0 744 744 744 

9179 SYSTEM 100.0 100.0 720 720 720 

** PR06LEMS/SOLU1IONSICOMMENTS 

10/79 SYSTEM 

11179 SY STEM 

12/79 SYSTEM 

HO MAJOR OPERATIONAL PROBLENS WERE REPORTED BY THE UTILITY FOR THIS UNIT 
DURIN6 THE THIRD QUARTER 19t 9. 

744 

720 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

NO INFORMATION WAS AVAILABLf FOR THE FOURTH QUARTER 1979. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 3 
OES16N AND PERFORMANCE DATA FOR OPERATIONAL DOMESTIC fGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY hAME 
PLANT NA"E 
UNl T NUMBER 
CilY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION • NG/J 
502 E"ISSION LIMITATION· NGIJ 
NET PLANT GENERATlhG CAPACITY - "W 
GROSS UNIT GENERATING CAPACITY - M~ 
NET UNIT GENERATING CAPACITY WIFGO - MW 
NET UNIT GENERATING CAPACITY WO/FGO • MW 
EQUIVALEhT SCRUBBED CAPACITY - "W 

** BOILER UTA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIl'IUM bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACK HEIGHT • M 
STACK TOP DlAME TEA - M 

•• FUEL. DA TA 
FUEL TYP<; 
FUEL GRADE 

•• 

•• 

AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - % 
RANGE ASH CONTE NT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SUL.FUR CONTENT - % 
AVERAGE CHLORIDE CONTEhT - l 
RANGE CHLORIDE CONTENT - % 

ESP 
NUMBER 
TYPE 
SUPPLIER 

PARTICULATE SCRUBBER 
TYPE 

•• fGO SYSTEM 
SALEABLE PROD UC TITHROWAWAY PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
PROCESS ADDITIVES 
SYSTEM SUPPLIER 
A-E FI AM 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
SOZ DESIGN REMOVAL EFFICIENCY - % 
INITIAL START-UP 
ABSORBER SPARE CAPACITY INDEX • l 
ABSORBER SPARE CO~PONENT INDEX 

•• ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGES 
SHELL MATERIAL 
SHELL LINER MATERIAL 
GAS FLOW - cu.MIS 
GAS TEMPERATURE - C 
L/6 RATIO - L/CUoM 

UTAH POWER & LIGHT 
HUNTINGTON 
1 
PRICE 
UTAH 
B 

43. 
516. 
81c.0 
430.0 
400.0 
407.0 
361.0 

( 0100 LB/MMBTU) 
( 1.200 LBl"MBTU> 

COl'IBUSTION 
PULVERIZED 
BASE 

ENGINEERING 
COAL 

one 
822.05 
13 c.o 
183. 

7.3 

COAL 
BITUNINOUS 
29075. 

10.00 
9-12 

6.50 
****** .ss 
•••••• 
******** 
****** 

1 
COLD SIDE 
BUELL 

NONE 

( 1742000 ACfM) 
( 266 f) 
( 600 fl) 

( 24.0 FT) 

( 12500 BTU/LB) 
12200-1Z700 

THROWAWAY PRODUCT 
WET SCRUBBING 
LIME 
NONE 
CHEMICO 
STEARNS-ROGER 
FULL SCALE 
NEW 

99 .so 
so.co 

5178 
2.5 
.o 

4 
SPRAT TOWER 
5/H 

CHEMICO 
4 

CARBON STEEL 
POLYESTER FlAkEGLASS 

205.51 ( 435500 ACFM> 
130.0 ( 266 F) 

5.7 ( 43.0 GALl1000Atf> 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

UTAH POWER & LIGHT: HUNTINGTON 1 (CONT.> 

PRESSURE DROP - KPA 

•• FANS 
NUPIB EA 
TYPE 
tONSTAUC TION PIA TERlALS 
SERVICE - lilETIDRY 
CAPACITY - cu.MIS 

•• VACUUll FIL TEA 
NUMB EA 
OUTLET SOLIDS - X 

•• l!JST ELIMINATOR 
hUMB EA 
lYPE 
CONSTRUCTION MATERIAL 
CONF IGURATlON 
NUPIBEA Of STAGES 
NUMBER Of PASSES 
FREE BOARD DISTANCE - II 
WASH SYSTEM 
SUPERFICIAL GAS VELOCITY - M/S 

•• PUMPS 
SERVICE -------
ABSORBER RECI RC ULAT JON 

•• TANKS 
SERVICE -------
RECYCLE 

•• AEHEATEA 
TYPE 
HEATING MEDIUl'I 
TEMPERATURE 

•• llEHEA TEA 
lYPE 
TEMPERATURE 

** THICICENER 
NUMBER 
lYPE 

BOO ST 

BOO ST 

- c 

- c 

CONSTRUCTION l'IATERIAL 
DIAllETER - II 

OUTLET SOLIDS - X 

••WATER LOOP 
lYPE 
fRESli MAKEUP WATER ADDITION - LITERS/S 

** TREATllENT 
lYPE 

•• DISPOSAL 
NATURE 
TYPE 
LOCATION 
TRANSPORTATION 

.6 

2 
SCRUBBER FD 
CARBON STEEL 
DAY 

411.02 

1 
60.0 

4 
CHEVRON 
POLYPROPYLENE 
HORIZONTAL 

1 
4 

( 2.5 IN-H20) 

'12.0 FT> 3.66 
CONTINUOUS 

.3 
SPRAY OPERATES ON EACH OF THE 12 SECT 

( 1.0 FT/S> 

16 

4 

HOT AIR INJECTION 
STEAM 

26.7 ( 48 F) 

BYPASS 
26.7 48 f) 

1 
CYLINDRICAL WITH DORR OLIVER RAKE 
CA AeON STEEL WI TH fl.AKEGLASS LINING 

1 1.3 ( 60 ft) 

27.S 

CLOSED 
18.9 

fLYASH STABILIZATION 

FINAL 
LAND IILL 
ON-SITE 
TRUCK 

------------------------------------------PEllFOAl'IANCE DATA------------------------------------------
PEAJ OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER fGD CAP 

502 PART. HOURS HOURS HOURS FACTOR 
------------ ----------- ----------- ----------- ----- ----- ------ ----- ------

5178 SYSTEl'I 744 

** PROBLEMSISOLUTIONSICOMl'IENTS 

IhITIAL OPERATIONS BEGAN ON MAY 10• 1978. 

6178 SYSTE" 65 .3 65. 3 720 720 470 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

UTAH POWER & LIGHT: HUNTINGTON 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 
------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PRObL~"S/SOLUTIONS/COM"ENTS 

THE UTILITY REPORTED THAT 10-20% OF THE FLUE GAS WAS BYPASSED. 

7178 SYSTEM 

8178 SYSTEM 

97.7 

1 00 .o 

** PRObLEMS/SOLUTIONS/COMMENTS 

95 .9 

73.1 

AN EXPLOSION CAUSED A THREE WEEK BOILER OUTAGE• 

744 731 

744 544 

THE UTILITY REPORTED THAT THERE WERE NO FORCED FGD OUTAGES. 

9178 SYSTEM 

10178 SYSTEM 

11178 SYSTEM 

1 co.a 

1 oo.o 
62.4 

** PROBLEMS/SOLUTIONS/COMMENTS 

720 496 

100.0 744 744 

62 .4 72 c 720 

714 

544 

496 

744 

449 

THE THICklNER HAD SOLIDS BUILDUP THE LAST OF NOVEMBER AND THE FIRST PART 
Of DECEMBlR FORCING SYSTEM SHUTDOWN TO ALLOW MANUAL REMOVAL OF THE SOLIDS• 

12178 SYSTEM 34.!) 32. 7 744 715 243 

•• PROBLEMS/SOLUTIONS/COMMENTS 

FREEZE-UP PROBLEMS CAUSED OUTAGES Of A FEW WEEKS DURATION. 

1/79 SYSTEM 76.2 65. 7 744 642 489 

2179 SYSTEM 9C.1 58. 2 672 434 391 

3/79 SYSTEM 1 oo.o 86.5 744 644 644 

4/79 SYSTEM 1 oo.o 76.8 720 553 553 

•• PROBLEMS/SOLUTIONS/COMMENTS 

THE UTILITY REPORTED THAT THE PROBLEMS ENCOUNTERED DURING FEBRUARY-APRIL 
INCLUDED LINING FAILURE, PU~P PROBLEMS AND DAMPER PROBLEMS. 

PROBLEMS HAVE BEEN EXPERIENCED WI TH 

5179 SYSTEM 1 oo.o 92 .6 

6/79 SYSTEM 62 .5 54.9 

7179 SYSTEM 79.7 79.5 

8179 SYSTEM 30.0 27.0 

9179 SYSTEM 54 .9 54 .3 

•• PROBLEMS/SOLUTIONS/COMMENTS 

10179 SYSTEM 

11179 SYSTEM 

12/79 SYSTEM 

TH~ PROBLEMS ENCOUNTERED DURING THE 
OF CONTROL VALVES AND SOME AGITATOR 

389 

DAMPER MECHANISMS CLOGGING. 

744 689 689 

720 632 395 

744 742 591 

744 669 2 01 

720 712 391 

THIRD QUARTER 1979 lNCLl!OED FAILURE 
PROBLEMS. 

744 

720 

744 



EPA UTlLllY FGO SURVEY: FOURlH QUARTER 1979 

UTAH POWER & LIGHT: HUNllNGlON 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PER I OD MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
** PRObLEMS/SOLUTJONS/COMMENTS 

MULTIPLE P~OBLEMS OCCURRED DURING THE PERIOD CAUSING THE UNIT TO SHUT 
OO~N TO GET THE SYSTEM UNDER CONTROL. 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 4 
su~~ARY Of FGD SYSTEMS BY COMPANY 

------·--------------------------------------------------------------------------------------

COPIPANY NAME 

ALABAMA ELECTRIC COOP 
ALLEGHENY POWER SYSTEM 
ARIZONA ELECTRIC POWER COOP 
ARIZONA PUbLlC SERVICE 
ASSOCIATED ELECTRIC COOP 
llASIN ELECTRIC POWER COOP 
BIG RillERS ELECTRIC 
CENTRAL ILLINOIS LIGHT 
CENTRAL ILLINOIS PUBLIC SERV 
CENTRAL PIAINE POWER 
CINCINNATI GAS & ELECTRIC 
COLORADO UTE ELECTRIC ASSN. 
COLUMBUS & SOUTHERN OHIO ELEC. 
COPIPIONWEALTH EDISON 
COOPERATIVE POWER ASSOCIATION 
DELMA~VA POWER & LIGHT 
DUQUESNE LIGHT 
EAST KENTUCKY POWER COOP 
GENERAL PUllLlC UTILITIES 
HOOSIER ENERGY 
HOUSTON LIGHTING & POWER CO. 
INDIANAPOLIS POWER & LIGHT 
KANSAS CITY POWER & LIGHT 
KANSAS POWER & LIGHT 
KENTUCKY UTILITIES 
lAkELAhD UJJLITlE S 
LOUISVILLE GAS & ELECTRIC 
PIIDDLE SOUTH UTILITIES 
MINNESOTA POWER & LIGHT 
MINNKOTA POWER COOPERATIVE 
MONTANA POWER 
MUSCATINE POWER & WATER 
NEVADA POWER 
NEW YORK STATE ELEC & GAS 
NIAGARA PIOHAWK POWER COOP 
NORTHERN INDJANA PUB SER\llCE 
NORTHERN STATES POWER 
OTTER TAIL POWER 
PACIFIC GAS & ELECTRIC 
PACIFIC PO~ER & LIGHT 
PENNSYLVANIA POWER 
PHILADELPHIA ELECTRIC 
POTOMAC ELECTRIC POWER 
POWER AUTHORITY OF NEW YORK 
PUbLlC SERVICE Of INDIANA 
PUBLIC SERVICE Of Nf w MEXICO 
SALT RIVER PROJECT 
SAN MIGUEL ELECTA IC COOP 
SEMINOLE ELECTRIC 
SIKESTON BOARD OF PIUNIC. UTIL. 
SOUTH CAROLINA PUBLIC SERVICE 
SOUTH ~ISSISSIPPl ELEC PWR 
SOUTHERN ILLINOIS POWER COOP 
SOUTHERN INDIANA GAS & ELEC 
SOUTHWESTERN ELECTRIC POWER 
SPRINGFIELD CITY UTILITIES 
SPRINGFIELD WATERo LIGHT & PWR 
ST. JOE ZINC 
TAMPA ELEC TRlC 
TENNESSEE WALLEY AUTHORITY 
TEXAS PIUNICIPAL POWER AGENCY 
TEXAS POWER & LI,HT 
TEXAS UTILITIES 
TUCSON GAS & ELECTRIC 
UTAH POWER & LIGHT 

----------------------STATUS----------------------
TOTAL OPERATI ONAL CONSTRUCTION CONTRACT PLANNED 

AWARDED 

---------- ----------- ------------ ----------NC.• 

2 358. 
3 1338. 
2 390. 
8 2684. 

670. 
~ 2680. 
4 1364. 
2 794. 
1 617. 
1 60·0. 
1 65.J. 
3 1341. 
4 1572. 
1 450. 
2 654. 
2 730. 
2 92C. 
3 18 oo. 
5 3475. 
2 882. 
, 512. 
5 3012. 
3 1054. 
4 1575. 
1 64. 
1 364. 

10 3543. 
6 5340. 
1 4 75. 
1 405. 
4 2120. 
1 160. 

10 3125. 
1 870. 
1 1 oo. 
3 957. 
4 2450. 
1 440. 
2 1600. 
1 SSC. 
3 2751. 
4 844. 
1 eoc. 
1 7D:J. 
1 65 o. 
4 1 ?79. 
3 84C. 
1 40.J. 
2 1240. 
1 235. 
3 700. 
2 248. 
2 484. 
1 265. 
, no. 
1 194. 
1 205. 
1 60. 
1 4 75. 
7 3153. 
1 400. 
3 1882. 
a 5585. 
2 740. 
5 1886. 

NO. MW 

2 358. 
1 519. 
2 390. 
2 469. 
0 o. 
a o. 
1 242. 
1 378. 
1 617. 
0 o. 
0 o. 
1 44 7. 
2 822. 
0 o. 
1 327. 
a o. 
2 920. 
a o. 
0 o. 
0 o. 
0 o. 
1 532. 
3 1054. 
3 108 5. 
1 64. 
0 o. 
5 1190. 
0 o. 
0 o. 
1 405. 
2 720. 
a o. 
3 375. 
a a. 
0 c.. 
1 11 5. 
2 1480. 
0 o. 
a o. 
1 550. 
2 1834. 
1 1 zo. 
o a. 
o a. 
0 o. 
3 1245. 
1 280. 
a u. 
0 o. 
0 o. 
1 140. 
2 24&. 
1 184. 
1 265. 
o o. 
1 194. 
a a. 
1 60. 
a a. 
3 570. 
o a. 
a a. 
4 2585. 
a a. 
2 726. 

MW 

0 o. 
1 519. 
0 o. 
4 705. 
1 670. 
3 1640. 
1 242. 
a o. 
0 o. 
0 o. 
1 650. 
1 447. 
0 0. 
1 450. 
1 327. 
1 180. 
a o. 
1 500. 
a o. 
1 441. 
0 o. 
1 530. 
0 o. 
1 490. 
o a. 
' 364. 
3 1203. 
0 o. 
1 4 75. 
0 Cl. 
2 1400. 
0 o. 
0 0. 
0 o. 
1 100. 
0 o. 
1 110. 
1 440. 
0 o. 
0 o. 
1 917. 
0 o. 
0 o. 
o o. 
0 o. 
1 534. 
1 280. 
1 400. 
0 o. 
1 235. 
1 280. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
1 205. 
0 o. 
0 o. 
1 5 75. 
0 c. 
1 382. 
0 o. 
0 o. 
1 360. 

MW 

0 o. 
1 300. 
0 o. 
2 1510. 
0 o. 
1 600. 
0 o. 
0 o. 
0 c. 
0 o. 
0 o. 
0 o. 
0 c. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
1 441. 
1 51 2. 
o a. 
o a. 
o a. 
0 (). 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 c. 
0 c. 
0 o. 
0 o. 
0 o. 
o o. 
0 o. 
3 724. 
o a. 
a :i. 
1 65 o. 
0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
1 280. 
a o. 
0 o. 
a o. 
1 720. 
0 o. 
0 o. 
0 o. 
0 c;. 
2 1408. 
1 400. 
2 1500. 
1 75 o. 
2 740. 
2 800. 

0 o. 
0 o. 
0 o. 
0 o. 
0 o. 
, 440. 
2 8 80. 
1 4 16. 
0 o. 
, 6 :o. 
0 o. 
, 44 7. 

2 75Q. 
0 c. 
0 o. 
1 SSC. 
0 o. 
2 13 :o. 
5 3475. 
0 o. 
0 o. 
3 19 so. 
0 o. 
0 o. 
0 o. 
0 o. 
2 11 so. 
6 53i.o. 
0 o. 
0 o. 
0 o. 
1 1t:Q. 
7 27 sc. 
1 810. 
0 o. 
2 842. 
1 8 b(1. 
0 o. 
2 16CO. 
0 o. 
0 o. 
0 o. 
1 aco. 
1 7CO· 
0 o. 
0 c. 
1 2 ta. 
0 c. 
z 1240. 
0 o. 
0 o. 
0 o. 
1 3 co. 
0 o. 
0 o. 
0 o. 
0 c. 
0 o. 
1 4 75. 
1 6 co. 
0 o. 
0 c. 
3 2250. 
0 o. 
0 o. 

NOTE - PLANNED STATUS INCLUDES LETTER OF INTENT SIG 
AND CONSIDERING ONLY fGD SYSTEMS 

NED• REGUE S Tl N' /EVALUTING BIDS • 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 4 
SUM"ARY Of FGD SYSTEMS BY COMPANY 

-------------------------------------------------------------------------------------------------------------------STATUS----------------------
TOTAL OPERATIONAL CONSTRUCTION CONTRACT PLANNED 

---------- -----------COMPANY NAME N Ci• .... NO. .. .. 
------------------------------
WlSCONSll'<I POWER .. LIGHT 316. 0 o. 
------------------------------TOTALS 176 80237. 62 2'1510. 

NOTE • PLANNED STATUS INCLUDES LETTER Of INTENT Sl6 
AND CONSIDERING ONLY FGD SYSTEMS 

392 

AWARDED 

------------ ---------- ----------NO. .. .. NO• .... NO. .... ------
0 o. , 316. 0 o. ------39 16051. 23 11651. 52 31025. 

NEDt REOUESTIN6/EVALUTIN6 81DS 1 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 5 
SUMMARY OF FGD SYSTEMS BY SYSTEM SUPPLIER 

SYSTEM SUPPLIER/PROCESS 

ADLICOM&USTl ON EQUIP ASSOCIATE 
DUAL ALICA LI 
LIME 
LIME/ALKALI NE FLY ASH 
SODIUM CARBONATE 

TOTAL -

AIR CORRECTION DIVISION, UOP 
LIME 
LIMESTONE 
LI ME /L HIE ST ONE 
SODIUM CARBONATE 

TOTAL -

AMERICAN AIR fIL TEA 
LIME 
LIMESTONE 

TOTAL -

BABCOCK & Wl LCOX 
LIME 
LIMESTONE 
LIME/SPRAY DRYING 

TCTAL -

BUE LLIENVI RO TECH 
DUAL ALKALI 

TOTAL -

BUREAU OF Ml NES 
CIT RA TE 

TOTAL -

CHEl'IICO 
LIME 
LIMESTONE 
LIME/ALKALINE FLYASH 
LI ME IL ll'IE S 10NE 

TOTAL -

COMBUSTION ENGINEERING 
LIME 
LIMESTONE 
LIMESTONE/ALKALINE FLYASH 
LIME/ALKALI NE fl YA SH 
LIME/LIMESTONE 

TOTAL -

DAVY POWERGA S 
WELLMAN LOAD 

TOTAL -

FMC CORPOAA1 ION 
DUAL ALKALI 

TOTAL -

JOY MFGINlRO ATOMIZER 
LIME/SPRAY DRYING 

TOTAL -

MITSUBISHI HEAVY INDUSTRIES 
LIMESTONE 

TOTAL -

TOTAL 

NO. MW 

1 288. 
1 500. 
5 2525. 
3 375. 

10 3688. 

2 822. 
4 1896. 
1 10. 
1 550. 
8 3278. 

6 1673. 
1 280. 
7 1953. 

3 1688. 
7 2477. 
1 600. 

11 4765. 

1 617. 
1 617. 

1 60. 
1 60. 

8 4140. 
7 4508. 
4 895. 
1 10. 

20 9553. 

4 4 52. 
7 2932. 
2 1480. 
2 654. 
2 708. 

17 6226. 

6 2074. 
6 2074. 

1 
1 

265. 
265. 

4 1290. 
4 1290. 

2 882. 
2 882. 

:S93 

----------------STATUS---------------
OPEAA T lONAL CONSTRUCTION CONTRACT 

NO. MW 

1 288. 
0 o. 
3 1125. 
3 375. 
7 1788. 

2 82 2. 
2 726. 
1 11). 
1 55 o. 
6 2108. 

4 936. 
0 o. 
4 936. 

1 519. 
3 1198. 
0 o. 
4 1717. 

1 617. 
1 617. 

1 60. 
1 60. 

6 3480. 
1 800. 
0 o. 
1 10. 
8 4290. 

4 452. 
3 108 5. 
2 148 J. 
1 32 7. 
0 o. 

10 3344. 

4 1360. 
4 1360. 

0 
0 

0 
0 

265. 
265. 

o. 
o. 

o. 
o. 

NO• MW 

0 o. 
1 500. 
2 1400. 
0 o. 
3 1900. 

0 
1 
0 
0 
1 

o. 
450. 

o. 
o. 

450. 

2 737. 
0 o. 
2 737. 

2 1169. 
4 , 279. 
0 o. 
6 2448. 

0 o. 
0 o. 

0 o. 
0 o. 

1 360. 
0 o. 
3 579. 
0 o. 
4 939. 

0 o. 
3 1447. 
0 o. 
1 327. 
2 708. 
6 2482. 

2 714. 
2 714. 

0 
0 

2 
2 

1 
1 

o. 
o. 

550. 
550. 

441. 
441. 

AWARDED 

NOo 

0 
0 
0 
0 
0 

0 , 
0 
0 , 

MW 

o. 
o. 
o. 
o. 
o. 

O· 
720. 

o. 
o. 

720. 

0 o. 
, 2110. 
1 2 80. 

0 o. 
0 o. 
, 600. 
1 600· 

0 o. 
c 0. 

(' o. 
0 o. 

1 3 00. 
6 3708. 
1 316. 
0 o. 
8 4324. 

0 o. 
1 4 00. 
0 o. 
0 o. 
0 o. 
, 4 00. 

C' 0. 
0 0. 

0 
0 

2 
2 

1 
1 

o. 
o. 

740. 
740. 

441. 
441. 



EPA UTILITY f GD SURI/ E Y: FOUR TH QUARTER 1979 

SECTION 5 
SUl'll'IAR Y 0 F FGD SYSTEMS EY SYS TEI'! SUPPLIER 

--------------------------------------------------------------------------------------------------STATUS---------------
TOTAL OPERATIONAL CONSTRUCTIOt.1 CONTRA CT 

AWARDED 

---------- ----------- ------------ ----------SYS TEI'! SUPPLIER/PROCESS NO. MW NO. l'IW NO• MW NO. MW 
------------------------------ --- ------ --- ------ --- ------
PEAIJODY PROCESS SYS TEl'IS 

LIMESTONE 4 1252. 3 805. , 447. 0 o. 
LIME/ALKALI NE f LY A SH 1 475. 0 !) • 1 4 75. 0 o. 

TCTAL - 5 1727. 3 805. 2 922. 0 o. 
PULLMAN KELL OGG 

LIME 1 917. 0 o. , 917. 0 o. 
LIMESTONE 4 1880. 1 28 0. 2 950. 1 650. 

TOTAL - s 2797. 1 28 0. 3 1867. 1 650. 

RESEARCH COTTRELL 
Lll'IESTONE n 5455. 7 2644. 5 2061. 1 750. 

TOTAL - 13 5455. 7 2644. 5 2061. 1 750. 

R lLEY STOKER/ENVIRONEERING 
lll'IESTONE 3 626. 3 6C:6. 0 o. 0 o. 

TOTAL - 3 626. 3 626. 0 o. 0 o. 

ROCKWELL INTERNATIONAL 
AQUEOUS C All BONA TE 1 100. 0 :i • 100. 0 o. 

TOTAL - 1 100. 0 o. 100. 0 o. 

TEN NE SSH \IA LLE Y AUTHOR I TY 
LIMESTONE 550. 1 55 0. 0 o. 0 o. 

TOTAL - 550. 1 55 0. 0 a. 0 o. 
UNI TEO ENGINEERS 

LI ME 2 1510. 0 0. 0 o. 2 1510. 
MAGNf SlUl'I 0 XlDE 4 844. 1 12 0. 0 o. 3 7 24. 

TOTAL - 6 2354. 1 120. 0 a. 5 2 2 34. 

VENDOR NOT SELECTED 
LIMESTONE 512. 0 o. 0 o. 512. 

TOTAL - 512. 0 o. 0 o. 512. 

WHEELABRATOR-fRYE/A,I. 
AQUEOUS CAA BONA TE /SPRAY DRYING 1 440. 0 a. 440. 0 o. 

TOTAL - 1 440. 0 o. 440. 0 o. 
------------------------------
TOTAL - 124 49212. 62 2151 0. 39 160 51. 23 116 51 • 
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EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTJO"I t 
SUMMARY Of FGD SYSTEMS BY PROCESS 

---------------------------------------------------------------------------------------------

PROCESS 

AQUEOUS CARBONATE 
CITRATE 
MAGNESIUM OXIDE 
WELLMAN LOl<D 

TOTAL 

Nt. MW 

1 100. 
1 60. 
s 1444. 
l 2074. 

SUBTOTAL - SALEAbLE PRODUCT 13 3678. 

AQUEOUS CARBONATE /SPRAY DRYING 
DUAL ALKALI 
LIME 
LIMESTONE 
LIMESTONE/ALKALINE FLYASH 
LIME/ALKALINE FLYASH 
LIME/LIMESTONE 
LIME/SFRAY DRYING 
PROCESS NOT SELECTED 
SODIU~ CARbONATE 

1 440. 
5 2012. '1 111n. 

t6 31016. 
2 1480. 

12 4549. 
5 13 28. 
6 2337. 

35 20770. 
4 925. 

SUBTOTAL - THROWAWAY PRODUCT 1~3 76559. 

TOTALS 176 80237. 

SALEABLE X OF TOTAL MW s 

----------------------STATUS----------------------
OPERATIONAL CONSTRUCTION CONTRACT PLANNED 

AWARDED 

NO. MW 

0 o. 
1 60. 
1 120. 
4 '1360. J. ___ _ 

6 1540. 

0 o. 
3 1170. 

17 6209. 
c4 e114. 

2 1480. 
4 1452. 
2 20. 
0 o. 
0 o. 
4 925. 

56 19970. 

62 2151.). 

7 

395 

1 
0 
0 
2 

3 

.... 
100. 

o. 
0. 

714. 

814. 

1 440. 
0 o. 
7 3683. 

17 7075. 
0 o. 
7 2781. 
2 708. 
2 550. 
0 o. 
o a. 

36 15237. 

39 16051. 

5 

NO• 

0 
0 
3 
0 

3 

MW 

o. 
o. 

724. 
o. 

724. 

o o. 
0 o. 
3 1810. 

13 7461. 
0 o. 
1 316. 
0 o. 
3 1 340. 
0 o. 
o o. 

20 10927. 

23 11651. 

6 

NO. 

0 
0 
1 
o 
1 

o. 
o. 

HO. 
o. 

600. 

o c. 
2 1!42. 
0 o. 

12 7766. 
0 o. 
o c. 
1 6 :o. 
1 447. 

35 20770. 
o o. 

51 3Q425. 

52 31025. 

2 



EPA UTILITY FGD SURVEY: FOUnH QUARTER 1979 

SECTION 7 
SUMMARY OF OPERATIONAL FGD SYSTEMS BY PROCESS AND UNIT 

---------------------------------------------------------------------PROCES SI CAPACITY INITIAL COMMERCIAL 
UNIT NAME UNIT NO. MW STA AT UP STARTUP 

------------------------- --·----- -------- ------- ----------
CITRATE 

G.F. WE AT ON 60. 11179 115 a --------
60. 

DUAL ALKALI 
A• B. BA OWN 1 Z65. 3179 01 0 
CANE RUN 6 Z88. 4179 01 0 
NEWT ON 1 617. 9119 12179 --------

, 170. 

Lll!E 
BAUCE MA NSF IE.LO 1 917. 1 Z/75 6176 
BRUCE MANSFIELD z 917. 7177 01 0 
CANE AUN 4 188. 8176 9177 

CANE RUN 5 200. 12177 1178 

CONE SYJ LLE 5 411. 1J77 2177 
CONE SYJ LLE 6 411. 6178 01 0 
ELAA MA 1-4 510. 10J75 10175 

GREEN 1 242. 12J79 12179 

GA EE N A I VE A 1-3 64. 9175 6176 

HAWTHORN 3 90. 11172 01 0 
HAWTHORN 4 90. 8J7Z 01 c 
HUNTER 1 360. 5J79 OJ 0 
HUNTINGTON 1 366. 5178 01 0 

lllll CREEK 3 442. 8178 3179 
PA DO Y .. S RUN 6 72. 4173 OJ 0 

PHIL LIPS 1-6 410. 7J73 01 a 

PLEA SAN TS 1 519. 3179 OJ 0 --------
62Q9. 

LIMESTONE 
APACHE z 195. 8178 1179 

APACHE 3 195. 6179 4179 

CHOL LA 1 119. 1Cl73 12173 

CHOlLA 2 350. 4178 01 a 
CORONAD 0 1 280. 11179 1180 

CRAl G z 447. 8179 11179 

DUCK CR EEK 1 378. 9176 8/7/J 

JE ff REY 1 540. 8178 DI 0 
LA CYGNE 1 874. Z/73 6173 

LAWli ENCE 4 12s. 1176 01 0 
LAWRENCE 5 4ZO. 11171 01 0 
fl!ARI ON 4 184. S/79 5179 
MART lN LAKE 1 595. 4177 10178 
MARTIN LAKE 2 595. 5178 DI 0 
MARTIN LAKE 3 595. 2179 01 0 
fl!ONTICELL.0 3 800. 5178 10178 
PE TE ASBURG 3 532. 12177 DI 0 
AoOo MORROW 1 124. 8178 01 0 
A.O. MORROW 2 124. 6179 01 0 
SOUTHWEST 1 194. 4177 01 0 
TOMBIGBEE 2 179. 9178 9178 
TOMBIGBEE 3 179. 6179 01 0 
WI 00 WS CREEK 8 550. 5/77 1178 
Wl NW AH 2 140. 7171 Cl 0 --------

8714. 

LIME ST ONE I ALICALllH FLUSH 
SHERBURNE , 740. 3176 5176 
SHERBURNE 2 740. 4/77 4177 --------

1480. 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 1 
SUi.!ARY Of OPERATIONAL fGD SYSTEMS BY PROCESS AND UNIT 

PROCESS I 
UNIT NAME UNIT NO. 

LIME/ALKALINE fLYASH 
COAL CREEK 1 
COLS TR 1 P 1 
COLSTRIP 2 
MILTON R. YCUNG 2 

LIME/LIMESTONE 
SHAW NEE 
SHAWNEE 

MAGNESIUM OXIl'IE 
EDDY STONE 

SODIUM CARBONATE 
JIM BRIDGER 
REIO GARDtHR 
REIO GARDNER 
REID GARDNER 

WELLMAN LORD 
DEAN Ho Ml TCHELL 
SAN JUAN 
SAN JUAN 
SAN JUAN 

TOTAL 

10A 
10B 

4 
1 
2 
3 

11 
1 
2 
3 

397 

CAPAC I TY 
MW 

32 7. 
360. 
360. 
405. 

1452. 

10. 
10. 

20. 

120. 

120. 

550. 
125. 
125. 
125. 

925. 

115. 
361. 
350. 
534. 

, 360. 

21510. 

INITIAL 
STARTUP 

8179 
9175 
5176 
9177 

4/72 
4172 

9175 

9179 
4174 
4/74 
6176 

7176 
4178 
8178 

12179 

COMM ER CIAL 
STARTUP 

01 0 
11175 
10176 

6178 

01 " 
01 0 

9175 

2180 
01 0 
01 ... 
7176 

6177 
01 c 
01 0 
01 a 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION l:l 
SUMMARY OF END-PRODUCT DISPOSAL PRACTICES FOR OPERATIONAL FGD SYSTEMS 

;;~~;;;;-----------------------:::::::::;~;~=;=:;:::::::::-::::::::::::::::;;;;~;~;;:::::::::::::::: 
UNIT NAME UNIT NO STA&Ill2ED UNSTABILIZED TYPE DISPOSITION 

---------------------- ------- ------------- ------------- --------------------
CITRATE 

6.f. WEATCN 

DUAL ALKALI 

A.a. BROWll 
CANE RUN 
NEWTON 

BRUCE MAN Sf IELD 
BAUCE l'IANSFIELO 
CANE RUN 
CAIU RUN 
CONESVILLE 
CONESlllLLE 
ELRAMA 
GREEN 
GREElll RIVER 
HAWTHORN 
HAWTHORN 
HUNTER 
HUNT ING TOI\ 
Mill CREEK 
PAOO Y'S RUN 
PHILLIPS 
PLEA SAN TS 

APACHE 
APACHE 
CHOLLA 
CHOL LA 
CORONADO 
CRAIG 
DUCK CREEk 
JEFFREY 
LA CYGNE 
LAWRENCE 
LAWRENCE 
MAR 1 ON 
MARTIN LAKE 
MARTIN LAKE 
MARTIN LAKE 
MONTICELLC 
PETE RSBUR<i 
RoDo l'IORRCW 
RoDo MORROW 
SOUTHWEST 
TOMB 168 EE 
TOMBIGBEE 
WIDOWS CR EEK 
WINY AH 

6 
1 

1 
z 
4 
5 
5 
6 
1-4 
1 
1-3 
3 
4 
1 
1 
3 
6 
1-6 
1 

2 
3 
1 
2 
1 
z 
1 
1 
1 
4 
5 
4 
1 
z 
3 
3 
3 
1 
2 
1 
2 
3 
8 
2 

LIME STONE /ALKALINE f LY ASH 

SHERBURNE 
SHEllBUllN f 

LIME/ALKALINE FLYASH 

COAL CREEK 
COLSTRIP 
COLSTRIP 
MllTOll Ao YOUNG 

1 
z 

1 
1 
2 
z 

LINED POND 

LANDFILL 
LANDFILL 
LINEI> POND 
LINED POND 
LANDFILL 
LANDFILL 
LANDFILL 

POND 
POND 
POND 
LANDFILL 
POND 
POND 
LANDFILL 

POND 

POND 
POND 
LANDF Ill 
LAND fl LL 
LANDFILL 
LANDFILL 
LANDFILL 
POND 
LANDFILL 
LANDFILL 
LANDFILL 
LINED POND 
LINEC. PONO 

LINED POND 
LINEC. PONO 

LINEil POND 

LANDFILL 

LINED PONO 

POND 
PONO 
POND 
POND 
LINED PONO 
flllNEf ll l 
LINED PONO 

UNLINED POND 

POND 
PONO 

PONO 
POND 
MJNEfllL 

398 

ELEMENTAL SULFUR 

--------------------



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

SECTION I 
SUMMA~Y Of E.ND-PRODUCl DISPOSAL PRAtTltES FOR OPERATIONAL fGD SYSTEMS 

----------------------------------------------------------------------------------------------------
PROtESS/ 
UNIT NAME 

--------·THROWAWAY--------- ----------------9YPROOUCT·---------------
UN1 T NO STAbILIZEO UNSTABI' IZE.D TYPE DlSPOSlllGN 

---------------------- ------- ------------- ------~------ -------------------- --------------------
LIME/Lll'HSTONE 

SHAW NE.E 
SHAWNEE 

MAGNESlUl'I OXIDE 

EDDYSTONE 

SODIUM CARBONATE 

JIM BRlD6ER 
REID &ARDNER 
REID t.ARDNER 
REID GARDNER 

WELLMAN LORD 

DEAN Ho MITCHELL 
SAN JUAN 
SAN JUAN 
SAN JUAN 

1 CA 
1 OB 

1A 

4 
1 
2 
3 

11 
1 
2 
3 

PONO 
LINED PONO 
LINED P CND 
LINED PONO 

399 

SULFURIC AtlO 

ELEMENTAL SULFUR 
ELEMENTAL SULFUR 
ELEMENTAL SULFUR 
SULFURIC ACID 

MARKETED 
MARl(ETE I> 



SECTION 9 
SUMMARY OF FGO SYSTEMS IN OPERATION 

-----·-------------------------------------------------------------------------------------COMPANY NAME/ NEW OR CAPACITY PROCESS/ 
UNIT NAME UhlT NO. RETROFIT MW SYSTEM SUPPLIER 

ALABAMA ELECTRIC COOP NEW 179.C LIMESTONE 
TOMBIGBEE 2 PEABODY PROCESS SYSTEMS 

ALABA~A ELECTRIC COOP NEW 179.C LIMESTONE 
TOMSIC.BEE 3 PEABODY PROCESS SYSTEMS 

ALLEG~ENY POWER SYSTEM 
PLEASANTS 

ARIZONA ELECTRIC POWER COOP 
APACHE 2 

AAJlOl'IA ELECTRIC POWER COOP 
APACHE 3 

AAIZOl'IA PUBLIC SERVICE 
CHOL LA 

ARilOl\A PUBLIC SERVICE 
CHOL LA t 

NEW 

NEW 

RETROFIT 

NEW 

BIG RIVERS ELECTRIC NEW 
GREEN 

CENTRAL ILLINOIS LIGHT NEW 
DUCK CJIEEK 

CENTRAL ILLINOIS PUbLIC SERV NEW 
NEWTON 1 

COLORADO uTE ELECTRIC ASSN. NEW 
CRAIG ;2 

COLUMBUS & SOUTHERN OHIO ELEC. NEW 
CONESVILLE 5 

COLUMBUS i. SOUTHERN OHIO ELEC. NEW 
CONESVILLE 6 

COOPERATIWE POWER ASSOCIATION NEW 
COAL CREEK 1 

DUQUESNE LIGHT 
ELA AMA 

DUQUESNE LIGHT 
PHJLL JPS 

1-4 

INDIANAPOLIS POWER & LIGHT 
PETERSBURG 3 

UNSAS CITY POWER & LIGHT 
HAWTHORN 3 

KANSAS CITY POWER & LIGHT 
HAWTHORN 4 

KANSAS CITY POWER & LIGHT 
LA CYGNE 1 

KANSAS POWER & LIGHT 
JEff RU 

kANSA S POWER & LIGHT 
LAWRENCE 

KANSAS PO~ER & LIGHT 
LAWREtiCE 

KENTUCKY UTILITIES 
GREEN lllVER 

4 

5 

1-3 

RETROFIT 

RETROFIT 

NEW 

llETAOFJT 

RETROFIT 

NEW 

NEW 

RETROFIT 

RETROFIT 

RETROFIT 

519.0 

195.0 

195.0 

350.0 

242.C 

378.C 

617.(1 

447.0 

411.C' 

411.0 

32 ?'. 0 

510.() 

410.0 

532.0 

90.0 

90.0 

874.C 

540.0 

125.0 

420.0 

64.0 

400 

LlME 
BABCOCK & WILCOX 

LIMESTONE 
RESEA~CH COTTRELL 

LIMESTONE 
RESEARCH COTTRELL 

LIMESTONE 
RESEARCH COTTRELL 

LIMESTONE 
RESEARCH COTTRELL 

llME 
AMERICAN AIR FILTER 

LUIESTONE 
Alter STOKEAIENVJRONEERJNG 

DUAL ALKALI 
BUEL LI ENVIROTECH 

llMESTONE 
PEABODY PROCESS SYSTEMS 

llME 
AIR CORRECTION DIVISION, UOP 

llME 
AIR CORRECTION DIVISION, UOP 

LIME/ALKALINE FLYASH 
COMBUSTION ENGINEERING 

L Il'IE 
CHEMICO 

llME 
CHEMICO 

llMESTONE 
AIR CORRECTION DIVISION, UOP 

LIME 
COMBUSTION ENGINEERING 

L ll'IE 
COMBUSTION ENGINEERING 

LIMESTONE 
BABCOCK C WILCOX 

LIMESTONE 
COMBUSTION ENGINEERING 

LIMESTONE 
COMBUSTION EN61NEER1NG 

LIMESTONE 
COMBUSTION EN61NEER1N6 

llME 
AMERICAN AIR FILTER 

STAR l-UP 
DATE --------
9178 

6179 

3179 

8118 

6119 

10173 

4178 

12179 

9116 

9119 

8179 

1177 

6178 

8119 

10175 

1113 

12177 

11172 

8172 

2173 

8178 

1176 

11/ 71 

9175 



EPA UTILITY FGD SURVEY; FOURTH QUARTER 1979 

SECTION 9 
SUMY.ARY OF FGD SYSTEMS IN OPERATION 

COMPANY NAME/ NEW OR CAPACITY PROCESS/ START•UP 
UNIT ~AME UNIT NO. RETROFIT MW SYSTEM SUPPLIER OATE 

LOUISVILLE GAS & ELECTRIC 
CANE AUN 4 

LOUIS~ILLt GAS & ELECTRIC 
CANE AUN 5 

LOUISVILLE GAS & ELECTRIC 
CANE AUN 6 

LOUISVILLE. GAS & ELECTRIC 
MILL CREEK ~ 

LOUISVILL£ GAS & ELECTRIC 
PAODY•s RUN 6 

l''IINNKOTA POllER COOPERATIVE 
MILTON R. YOUNG 2 

MONTANA POWER 
COLSTRIP 

"'ONT ANA POWER 
COLSTRIP 

NEVA DA PO•EA 
REID GARDNER 

NEVA DA POWER 
llEID GARDNER 

NEVftDA POwER 
REID GARONER 3 

NORTHERN INDIANA PUll SERVltE 
DUN II. IHTCHELL 11 

NORTHERN STATES POWER 
SHERBURNE 

NORTHERN STATES POWER 
SHERBURNE 2 

PACI FlC POWER & LIGHT 
JIM BRIDGcR 4 

PENNSYLVANIA POWER 
BRUCE MAN~flELD 

PENNSYLVANIA POWER 
BRUCE MANSFIELD ~ 

PHILADELPHIA ELECTRIC 
EDDYSTONE 1A 

PUBLIC SERVICE Of NEW MEXICO 
SAN JUAN 1 

PUBLIC SERVICE 0 f NEW MEXICO 
SAN JUAN C. 

PUBLIC SE RV IEE 0 F NEW Mf.XlCO 
SAN JUAN 3 

SALT RIVER PROJECT 
CORONADO 1 

SOUTH CAllOllNA PUHIC SERVICE 
WINY All 2 

SOUTH MISSISSIPPI ELEC PWR 
AoOo MORllQW 1 

RETROFIT 

RETROFIT 

RETROFIT 

NEW 

RETROFIT 

NEW 

NEW 

NEW 

RETROFIT 

llETROFJT 

NEW 

RETA OF IT 

NEW 

NEW 

NEW 

NEW 

NEW 

RETROFIT 

RETROFIT 

RETROFIT 

NEW 

NEW 

NEW 

NEW 

188.0 LIME 8176 
AMERICAN AlA FILTER 

200.0 LlME 12117 
COMBUSTION ENGINEERING 

288.~ DUAL ALKALI 4179 
ADLICOMaUSTION EGUtP ASSOCIATE 

442.~ LIME 8178 
AMERICAN AlA FILTER 

72.0 LIME 4173 
COMBUSTION ENGINEERING 

405.0 LIME/ALKALINE fLYASH 9/77 
AOL/COMBUSTION EQUIP ASSOCIATE 

360. ( LIMEIALICALINE FLUSH 9175 

360.0 

125.C 

125.C 

125.0 

115. c 

740.0 

740.0 

550.0 

917.o 

917.0 

120.0 

361.0 

350.0 

534.0 

280.C 

140.0 

124.(' 

401 

ADL/COMBUSTlON EQUIP ASSOCIATE 

LIMEIALKALINE FLYASH 
AOL/COMBUSTION EQUIP ASSOCIATE 

SODIUM CARBONATE 
ADLICOMBUSTlON EQUIP ASSOCIATE 

SODIUM CARBONATE 
ADLICOMBUSTION EQUIP ASSOCIATE 

SODIUM CARBONATE 
AOL/COMBUSTION EQUIP ASSOCIATE 

WELLMAN LORO 
DAVY POWER6AS 

LIMESTONE/ALKALINE FLYASH 
COMBUSTION ENGINEERING 

LIMESTONE/ALKALINE FLYASH 
COMBUSTION ENGINEERING 

SODIUl't CARBONATE 
AIR CORRECTION OlVISION, UOP 

Lll'tE 
CHEMICO 

LIME 
CltEMltO 

MA6NESIUlll OXIDE 
UNITED ENGINEERS 

WELUIAN LORO 
DAVY POWERGAS 

WELLMAN LORD 
DAVY POWERGAS 

WELLlllAN LORD 
DAVY POWEAGAS 

LIMESTONE 
PULLMAN KELLOGG 

LIMESTONE 
BABCOCK & WILCOX 

LIMESTONE 
RILEY STOKER/ENVJRONEERING 

5116 

4174 

4174 

6116 

1116 

3176 

4111 

9179 

12175 

7171 

9175 

4/78 

8178 

12179 

11179 

7177 

8178 



EPA UTILllY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 9 
SUMMARY OF FGD SYSTEMS IN OPERATION 

-------------------------------------------------------------------------------------------COMPANY NAME/ NEW OR CAPACITY PROCESS/ 
UNIT NAME UNIT NO. R[TROFIT MW SYSTEM SUPPLJER 
--------------------- -------- -------- -------- ------------------------------
SOUTH MlS~lSSlPPl ELEC PWR 
R•D• "ORROW 2 

SOUTHERN llllNOl S POWER COOP 
MARION 4 

SOUTHERN INDIANA GAS & ELEC 
A.B. llROWl'W 1 

SPRINGFIELD CITY UTILITIES 
SOUTHwEST 1 

Slo JCE Z lNC 
Gof. kEATON 

TENNESSEE VALLEY AUTHORITY 
SHAii NEE 10A 

TENNESSEE VALLEY AUTHORITY 
SHAWNEE 1CB 

TENNESSEE VALLEY AUTHORITY 
WIDOWS CllEEK 6 

TEXAS UTILITIES 
MARTIN LAKE 

TEXAS UTILITIES 
MARTlh LAKE 

TEXAS UTILITIES 
l'IARTJll LAKE 

TEXAS UTILITIES 
MONTI CELLO 

UTAH POlilER & LJGHT 
HUNT~ R 

UTAH FOWER • LIGHT 
HUNTINGTON 

3 

NEW 

NE II 

NEW 

RETROFIT 

RETROFIT 

RETROFIT 

RETROFIT 

NE II 

NEW 

NE II 

NEii 

NUI 

NEW 

124.0 Lll'IESTONE 
RILEY STOKER/ENVIRONEERING 

184.0 LIMESTONE 
BABCOCK & 111lLCOX 

265.D DUAL ALKALI 
FMC CORPORA HON 

194.0 LIMESTONE 
AJA CORRECTION OIVISION, UOP 

60.0 Cl TR ATE 
BUREAU or MINES 

10.0 LIME/LIMESTONE 
AIR CORRECTION DIVISION, UOP 

10.0 LIME/LIMESTONE 
CHEMlCO 

550.0 LIMESTONE 
TENNESSEE VALLEY AUTHORITY 

595.0 LIMESTONE 

595.D 

595.0 

800.0 

360.0 

366.0 

402 

RESEARCH COTTRELL 

LHIESTONE 
RESEARCH COTTRELL 

LIMESTONE 
RESEARCH COTTRELL 

LlllESTONE 
CHEMICO 

LIME 
CHElllCO 

LIME 
CHEMICO 

START-UP 
DATE 

6179 

5/79 

3179 

4117 

11179 

4/ 72 

4172 

5117 

4/77 

5178 

2179 

5178 

5179 

5178 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 10 
SUMMARY or FGD SYSlEMS UNDER CONSlRUCllON 

-------------------------------------------------------------------------------------------COMPANY NAME/ NEW OR CAPACITY PROCESS/ SlARl-UP 
UNIT NAME UNIT NO. RETROFIT MW SYSTEM SUPPLIER DATE 

--------------------- -------- -------- -------- ------------------------------ --------
ALLfGNENY POWER SYSTEM NEW 519.0 LIME 9180 
PLEASANTS Z BABCOCK g WILCOX 

ARIZONA PUBLIC SERVICE NEW 126.C LIMESTONE 6/80 
CHOLLA 4 RESEARCH COTlRELL 

ARilOhA PUBLIC SERVICE 
fOUA CORNERS 

ARIZONA PUBLIC S EliV I CE 
fOUA CORNEAS ' 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

ASSOC IA TEO ELECT RIC COOP 
THOMAS HILL 3 

BASIN ELECTRIC POWER COOP 
ANTELOPE VALLEY 1 

BASIN ELECTRIC POWER COCP 
LARAMIE RIVER 1 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER ( 

BIG RIVERS ELECT Rlt 
GREEN 

CINCINNATI GAS & ELECTRIC 
EAST BEND 2 

COLORADO UTE ELECTRIC ASSN. 
CRAIG 1 

COMMONWEALTH EDISON 
POWER TON 51 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK Z 

DELMARVA POWER & LIGHT 
DELAWARE ClTY 1-3 

EAST KENTUCKY POWER COOP 
SPURLOCK 2 

HOOSIER ENE AG Y 
MEAOl'I 

INblAhAPOLIS POWER & LIGHT 
PETERSBURG 4 

KANSAS POWER & LIGHT 
JEffREY 

LAKELAND UTILITIES 
l'ICINTCSH 

z 

3 

LOUISVILLE GAS & ELECTRIC 
l'llLL CREEK 1 

LOUISVILLE GAS & ELECTRIC 
l'IILL CREEK ~ 

LOUISVILLE GAS ' ELECTRIC 
l'IILL CREH 4 

MINNESOTA POWER & LIGHT 
CLAY BOSWELL 4 

RlTROFIT 175.C 

RETROFIT 175.0 

llETROFIT 

NEW 670.0 

440.0 

NEW 6QO.O 

NEW 600.0 

NEW Z4Z.O 

NEW 650.C 

NEW 447.[) 

RETROFIT 450.0 

NEW 327.o 

HTAOfll 180.0 

NEW soo.o 

NEW 441.C 

NEW s:so.o 

490.0 

NEW 364.0 

RETROFIT 358.0 

RETROFIT 350.0 

NEW 495.0 

475.0 

403 

Lll'IE/ALkALlNE FLYASK 
CHEMICO 

LIMEIALkALIME FLYASH 
CKElllCO 

Lll'IE/ALICALINE FLYASH 
CHEMICO 

lll'IESTONE 
PULLMAN KELLOGG 

LlMflSPRAY DRYING 
JOY MFG/NIRO ATOl'lllER 

Lll'IESTONE 
RESEARCH COTTRELL 

lll'IESTONE 
RESEARCH COTTRELL 

LIME 
AMERICAN AIR FILTER 

LIME 
BABCOCK g WILCOX 

LIMESTONE 
PEABODY PROCESS SYSTEMS 

LIMESTONE 
AIR CORRECTION DIVISION, UOP 

Lil'IEJALKALINE FLYASH 
COMeUSTlON ENGJNEERlNG 

WELLMAN LORD 
DAVY POWERGAS 

11/ 79 

11179 

11/ 79 

1/ 82 

11/ 81 

4/ 80 

10180 

1118C 

9180 

4180 

4180 

10180 

4/80 

Lll'IE 10/80 
AOLICOl'IBUSTION EQUIP ASSOCIATE 

LIMESTONE 
l'IITSU8ISH1 HEAVY INDUSTRIES 

LIMESTONE 
RESEARCH COTTRELL 

LH•ESTONE 
COl'IBUSTION EN6JNEEAIN6 

LIMESTONE 
BABCOCK & WILCOX 

LlMEILIMEST9NE 
COMBUSTION £N61NEER1NG 

LlMEILIMESTONE 
COl'IBUSTlON EN6INEER1N6 

L ll'IE 
AMERICAN AI~ FILTER 

LlME/ALKALl~E fLYAS" 
PEABODY PROCESS SYSTEMS 

7181 

10183 

6/80 

10/81 

4/81 

4/ 82 

7/81 

2/80 



EPA UllLilY fGD SURVEY: fOURTll QUARlER 1979 

SECllON 10 
SUMMARY OF FGD SYSTEMS UNDER CONSTRUCTION 

-------------------------------------------------------------------------------------------COMPAhY NAME/ 
UNIT hAME UNIT NO. 

MONTAhA POWER 
COLS TA IP 3 

MONTANA POWER 
COLSTAIP 4 

NIAGARA flllOHAWK POWER COOP 
CHARLES R. HUNTLEY e6 

NORTHERN STATES POWER 
AlVERSlOE 6 1 7 

OTTE 11 TAIL POWER 
COYOTE 

PENNSYLVAhlA POWER 
BRUCE MAN Sf lELD 3 

PUBLIC SERVICE OF NEW MEXICO 
SAN JUAlll 4 

SALT RIVER PROJECT 
COROlllADO z 

NEW OR 
A ETROf IT 

NE.W 

NE.W 

RETROFIT 

RETROFIT 

NEW 

NEW 

NEW 

lllEW 

SAN MIGUEL ELECTRIC COOP NEW 
SAN MIGUEL 1 

SlkESJON £l0.ARD Of MUNJCo UTJLo NEW 
SikES TON 1 

SOUTH CAAOLJNA PUBLIC SERVI CE NEW 
WINYAH 3 

SPRINGFIELD WAT£ Re LIGHT & PWR NEW 
DALLMAN 3 

TENNESSEE VALLEY AUTHORITY RETROFIT 
WIDOWS CREEK 7 

TEXAS POWER & LIGHT 
SAt.OOIO 

UTAH POWE.A & LIGHT 
HUNTE A 

NEW 

NEW 

CAPACITY PROCESS/ 
MW SYSTEM SUPPLIER 

700.0 LiflllE/ALKALINE FLYASH 
ADl/COMBUSTlON EQUIP ASSOCIATE 

700.0 LIME/ALKALINE FLYASH 
AOL/COMBUSTION EQUIP ASSOCIATE 

100.0 

11(1.0 

440.0 

917.0 

534.0 

280.0 

400.0 

280.0 

205.0 

575.0 

382.C 

360.0 

404 

AQUEOUS CARBONATE 
ROCKWELL INTERNATIONAL 

LlflllE/SPAAY DRYING 
JOY MfGINIRO ATOMIZER 

AQUEOUS CARBONATE/SPRAY DRYING 
WHEELABRATOR-FRYE/~.I. 

LIME 
PULLMAN KELLOGG 

WELLMAN LORD 
DAVY POWERGAS 

LIMESTOhE 
PULLMAN KELLOGG 

LIMESTONE 
BABCOCK & WlLCOX 

LIMESTONE 
BABCOCK & WILCOX 

LIMESTONE 
BABCOCK & WILCOX 

llMESTONE 
RESEARCH COTTRELL 

LIME STONE 
COMBUSTION ENGINEERING 

Lil'IESTONE 
COMliUSTlON ENGINEERING 

LHIE 
CHE .. ICO 

START-UP 
DATE ____ ,.. __ _ 

1184 

0184 

4182 

7180 

3/81 

s1 ao 

1182 

10l 8C 

9180 

1181 

51 BC 

9180 

1018C 

7180 

6180 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 11 
SUMMARY Of CONTRACT AWARDED FGD SYSTEMS 

-------------------------------------------------------------------------------------------COMPANY NAME/ lllEW OR CAPACITY PROCESS/ START-UP 
UNIT hAME UNIT NO. RETROFIT MW SYSTEM SUPPLIER DATE 
--------------------- -------- -------- -------- ------------------------------ --------
ALLEGHENY POWEP SYSTEM RETROFIT 300.0 Lll"E P/8( 
l"ITC HELL 33 CHEMICO 

ARIZOlllA PubLJC SERVICE RETROFIT 755.C' Ll"'E C/~£ 
FOUR CORNLRS 4 UNITED ENGINEERS 

ARlZO~A PUBLIC SE~VlCE RETROFIT 7SS.r LlME r1Pc 
FOUR CORNERS 5 UNJTEo ENGINEERS 

BASIN ELELTRIC POWER COOP 
LARAMIE RIVER 3 

HOOSIER ENERGY 
MEROM 

HOUSTON LIGHTING & POWER CO. 
WoA• PARI~H ~ 

PHILADELPHIA ELECTRIC 
CROMBY 

PHILADELPHIA ELECTRIC 
EDDYSTONE 19 

PHILADELPHIA ELECTRIC 
EDDYSTONE 2 

pUBLJC SERVICE OF INDIANA 
GIBSON 5 

SOUTH CAROLINA PUbLIC SERVICE 
WJNY AH 4 

SOUT HioE S TC. RN E LE CTR 1 C POWER 
HENRY w. PERKEY 1 

TENNESSEE VALLEY AUTHORITY 
PARAD JS E 1 

TENNESSEE VALLEY AUTHOR JTY 
PARADISE t 

TEXAS MUNICIPAL POWER AGENCY 
GIBBONS CREEK 1 

TEXAS POWt.R & LIGHT 
TWIN QAkS 

TEXAS POWER & LIGHT 
TWIN OAKS ~ 

TEXAS UTILITIES 
MARTIN LA~E 4 

TUCSON GAS & ELECTRIC 
SPRINGERVILLE 1 

lUCSON GAS i;. ELECTRIC 
SPRINGERVILLE 2 

UTAH POWER & LIGHT 
HUNTER 3 

UTAH POWER & LlG HT 
HUNl ER 4 

WISCONSIN POWER & LIGHT 
COLUM61A 2 

NEW 

NEW 

NEW 

RETROFIT 

RETROFIT 

RETROFIT 

NEW 

NEW 

NEW 

llETROFIT 

RETROFIT 

NEW 

NEW 

NEW 

NEW 

NEW 

MEW 

NEW 

RETROFIT 

600.[' 

441.[' 

150 •. J 

240.0 

334.0 

L!Ml/SPRAY DRYING 
BABCOCK & WILCOX 

Lll"ESTONE 
~lTSUf!ISHI HEAVY INDUSTRIES 

L ll'IESTONE 
VENDOR NOT SELECTED 

lllAGNESIUM OKIDE 
UNITED ENGINEERS 

l'IAGNESIUPI OXIDE 
UtHT ED ENGlliE E.AS 

MAGNESIUPI OXIDE 
UtclTED £111GINEERS 

650.C LIMESTONE 
PULLMAN HLLOGG 

280.0 LIMESTONE 
AMERICAN AIR FILTER 

7ZC.O LIMESTONE 
AJA CORRECTION DlvlSIONo UOP 

704.0 LIMESTONE 
CHUHCO 

704.0 LIMESTONE 
CHEMlCO 

400.0 LIMESTONE 
COMBUSTION ENGINEERING 

750.~ LIMESTONE 
CHfMlCO 

750.0 LIMESTONE 
CHEMlCO 

75J.O LIMESTONE 
RESEARCH COTTRELL 

370.0 LIME/SPRAY DRYING 
JOY MFG/NIRO ATOMIZER 

370.0 Lil'IEISPRAY DRYING 
JOY l'IFG/NIRO ATOl'llZER 

400.0 LIMESTONE 
CHEMICO 

400.0 LIMESTONE 

316.0 

405 

CHEIUCO 

LlMEIALKALlNE FLYASH 
CHEMICO 

718\ 

12184 

3/82 

1182 

8 J 84 

8185 

C/@5 

0J85 

0187 

011!3 

0185 

111!2 



EPA UTILITY flu SU~\/EY: fOUnTH -<UA~HI< 1979 

SECT ION 12 
SL~~ARY OF FLANNED fGD SYSTEMS 

------------------------------------------------·------------------------------------------
CvMPA\Y ·~"~.cl °''" Oii CAPAC I 'Y PROCESS/ START-UP 
Ui.IT t,Af't Ur.IT ">8• ~cTROFIT Ml.I SYSTEM SUPPLIER DATE 

--------------------- -------- -------- -------- ------------------------------ --------

"'l0RTHt:-i~ .. H.v 1;.•,A f·Uo .,) ~ f\ 'v l ( I.. "'l ~ 4 21 • : DUAL ALKALI 6183 
~(HAHf=• 17 Fl'IC COllPORATION 

\vi< TH ~;;r. ,~..,u!A~~A f Uu ,,;.v;c:. ~; L Ii 4.:. 1 • - DUAL ALKALI 6185 
~CH.:.~F> 1 Fl'IC CORPORATION 

' t ~. U E ~ ~ ; t~ i.; I:.. \i /. Lu A T I N [, ( ID~ 

l Vil\ =L[chlC ,... 81,. ~ 17-i C 'v I' NEW 44.~.: Pi<OC ESS NOT SELECTED 1, 18 3 
At,TtLC~c w~LLtY VENDOI< NOT SELECTED 

Cc"ITRAL lLLll\,OlS LI C. HT "' [ I. 416,- lll"IESTONE 111'!6 
[.;U Cl<. c ~::. ~ HNDOI< NOT SELECTED 

'llDOLE 50 uTH UTI LlTlES 'J l\ol g91,c PoOCESS NOT SELECTED 1/8~ 

~fiKA.,SA:i L l!A l VENDOR NOT SELECTED 

l'llDDL t SOuTtt UTlllTlES ~.~Ii 890.: P~OCESS NOT SELECTED 118~ 

AH k A·~ SAS ( OA L c VE f'< oOR NOT SELECTED 

MJ Dbl c SOuTH UTI LlTliS lllUI 89D. C PROCESS NOT SELECTED fl/80 
LOUlSIAf'<A ( OAL VENDOR NOT SELECTED 

l"llDOLE SOuTH UTILITIES NEloi 89C. '.) PROCESS NOT SELECTED ~/80 

LOU l S lAi';A COAL ~ VENDOR NOT SELECTED 

fi'lDDLE SO uTH UTl LlTlES NEW 890.0 PROCESS NOT SELECTED (I 18 s 
fllllSSISSIPf'I COAL VENDOR NOT SELECTED 

I'll D 0 LE SOUTH UTILITIES NEW 89(1,( PROCESS NOT SELECTED Din 
fllllSSI SSIPPJ COAL ~ VENDOR NOT SELECTED 

lllUSCA TilllE POWER & WATER NEW 160. 0 PROCESS NOT SELECTED Q/82 
l'iUSCATINE 9 VENO OR NOT SELECTED 

NORTHERf'< STATES POWER !>IEW 860.0 LIMESTONE 5/84 
SHERBURNE 3 COMuUSTJON ENGi NEE RI NG 

SEMINOLE C:LE CTR! C NEW 62'J.O LIMESTONE 6183 
SEl'llNCLE VENDOR NOT SELECTED 

SEMlNCLE E.Lt.CTRI C NEW 620.0 Lll'IESTONE 6/85 
stMINCLl ~ VENDOR NOT SELECHD 

TAflllPA ELECH"lC NEW 475.( PROCESS NOT SELECTED 3185 
BIG ll cNIJ 4 VENDOR NOT SELECTED 

TfNNE SSEE VALLEY AUTHOllJTY RETROFil 6JD.C MAGNESIUM OXIDE 12181 
JOHNSONVILLE. 1-1c TVA/UNJ TED ENGINEERS 

HXAS UTILITIES NEW 150.r PROCESS NOT SELECTED 0181 
FOREST GRUVE VENDOR NOT SELECTED 

CONSIDERING F C. D SYSTEMS 

BIG R JV t. RS ELECT R JC NEW 440.C' PROCESS NOT SELECTED 0/ 84 
D. lj. WIL:>ON VENDOR NOT SELECTED 

BIG RIVER!> ELECTRIC NEW 440.0 PROCESS NOT SELECTED OHS 
o. e. Wll~ON ' VENDOR NOT SELECTED 

CENT PAL MAIM PO WE A NEW 600.0 LIMElllMESTONE 11/e1 
HAAS ISLAND VENPOR NOT SELECTED 

COLORADO UTE ELECTRIC AS SN. NEW 44 7. c. LIME/SPRAY DRYlN6 '.118 2 
CAA lG 3 VENDOR NOT SELECTED 

COLUflllBU S .. SOUTH EllN OHi C El EC. NEW 375.~ PROCESS NOT SELECTED 0183 
POSTON 5 Vt ND O~ NOT SELECTED 



St:CTION 12 
S~MMARY Of PLANNED FGO SYSTEMS 

-------------------------------------------------------------------------------------------
COMPA~Y NAME/ NEW OR CAPACITY PkOC£SS1 SlA~T-UP 
UNIT ~AM~ UNlT NO• RElROflT MW SYSTEM SUPPLl~R DAlc 

--------------------- -------- ·------- ------·- ------------------------------ --------
COLu!"llUS o. SOUTHERN OHIO EL<.C. NEW 
POSTON t 

Oi:.LMARVA POwER & LIGHT 
VIENNA ~ANYLAND 9 

:AST Hl•TuCl<.Y POWER CJOP 
J. K. SMITH 1 

EAST KEr.TuCKY POWER COOP 
J. k. S1'1l TH L 

c:,~NE~AL PIJ(,LlC lJ Tlll TlE S 
COHO 1 

G ff'< i:: R AL P uB L IC U Tl L I TIE S 
GlLbERT 1 

G i:. N ~RA L P Ub L It U Tl L l Tl E S 
SCOTTSVILLE 1 

GENERAL PU~LIC UTILITIES 
S~WARD 7 

GENERAL PuBLIC UTILITIES 
•EHRU~ 1 

INDIA~APOLlS POWER & LIGHT 
PATRIOT 1 

INDIANAPOLIS POWER ' LIGHT 
PATRICl ' 

INDIANAPOLIS POWER ' LIGHT 
PATRICT 3 

LOUIS~ILLf GAS & ELECTRIC 
TRlMllLE C.OUNH 1 

LOUIS~ILLE GAS & ELECTRIC 
TfllMALE C OU~TY Z 

NEVADA PO•ER 
HARRY ALLEN 

NEVADA POWER 
HARRY ALLEN 

NEVADA POo1ER 
HARRY ALU:.N 

NEVADA PO.iER 
HARRY ALLi:.H 

"'EVADA P0111ER 
RE.l O GARDNER 

NEVADA POwER 
WARNER VALLEY 

N£VADA POWER 
WARNER VALLEY 

3 

4 

4 

NEW YCRJ. STATE E LEC & C.AS 
SOMERSET 1 

PACIFIC GAS & ELECTRIC 
MONTE ZUl\A 

PACIFIC GAS & ELECTRIC 
MONTEZUMA 2 

NEW 

NEW 

N[W 

NEW 

Nt II 

NE.W 

NEW 

Nill 

NEW 

NEW 

Nt.W 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

37 5. 0 

55:;. J 

PhOCESS NOT S~LtCTEO 

VENOOR ~OT SELECTtO 

L l"dTOl.E 
Vl~UO~ NOT SE~ECT~O 

o5~.~ P~OCESS ~GT SELECTED 
V"~UOK NOT S'LECTtO 

65:.0 PROCE~S NOT SflE.CTEO 
VE~u0~ ~OT ~ELECTED 

~~:.- P~DtE~S NCT 5~L~(Tl0 
Vt~~Oh ~OT SELECTLD 

625,c PROCESS NOT StLECTEO 
VE~LDk ~OT SELECTEOC 

625.0 PROCESS NOT SEL~CTEO 
VENOO~ NOT SELECTtDD 

aoo.o P~OCESS NOT SELECTED 
VENDOR NOT SELECTED 

625,C PROCESS NOT SELECTED 
VENDOR NOT SELECTEDD 

65~.C LIMESTONE 
VENDOR NOT SELECTED 

650.0 LIMESTONE 
VENDOR NOT SELECTED 

650.C LlMESTONE 
VENDOR NOT SELECTED 

575,0 PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

575.0 PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

500.0 PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

sao.o 

soo.c 

soo.o 

2sc.c 

250.0 

250.0 

870.G 

8JQ. ::i 

4C7 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

PRO(ESS NOT SElEClEO 
VENDOR NOT SELECTED 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

PROCESS NOT SELECTED 
VENDOR NOT SELECTED 

PROCESS NOT SELECTED 
VENDOR hOT SELECTED 

lll"ESTOtH 
VENDOR hOT SELECTED 

Lll'lESTOhE 
VENDOR NOl SELECTED 

Lll'IESTOIH 
VENDOR NOT SELECTED 

12 I < i 

r 181 

0187 

7184 

7186 

6 J St 

6188 

6/8~ 

4183 

6 IE! s 

6184 

618t 

6181 



EPA Ullll lV HO SURVEY: FOURTH QUARTER 1''79 

SECTION 12 
SL~KARY or PLANNED fGO SYSTEMS 

-------------------------------------------------------------------------------------------
COl'IPA i'<Y NAl'IE I NE I.I OR CAPACITY PROCESS/ START-UP 
Ui'< IT f'.A ME Lit.IT NOo RETROFIT .. w SYS TE" SUPPLIER DATE 

--------------------- -------- -------- -------- ------------------------------ --------
POTO~AC E LE CTR IC POWER NEW 800.C PROCESS NOT SELECTED 0/87 
OICKfRSCN 4 VENDOR NOT SELECTED 

POW l R AUTHORITY OF NE" VORIC NEW 700. ( PROCESS NOT SELECTED 11/87 
Al< THUR KILL VENDOR NOT SELECTED 

SALT ~I VE~ PROJECT NEW 280.0 LI .. ESTONE 01 a 
CORO,.,.ADO 3 VENDOR NOT SELECTED 

SGUTH tRllo llllNOI S POWER coop Nf.W 300.G PROCESS NOT S~LECTGD "J/84 
MAR I 01'< 5 VENDOR NOT SELECTED 

TtX AS UTILITIES NEW 75 IJ. 0 PROCESS NOT SELECTED 'JI!' 5 
Ml LL CREEK VENDOR NOT SELECTED 

TEXAS UTILITIES NEW 75".).0 PROCESS NOT SELECTED 0186 
"ILL CIH Ell. 2 VENDOR NOT SELECTED 

4J8 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SEtTION 13 
TOTAL FGD llNITS AND CAPACITY <1111 > INSTALLED BY YEAR 

----------------------------------------------------~ 
NEiii ON LINE TERMINATED TOTAL ON LINE 

YEAR NO• MW NO. MW NO. ..w 

1968 140. 0 o. 1 1400 

1969 c a. 1 140. a O• 

19 71 4 702. 0 o. 4 702. 

1972 ll 518. 0 o. 12 1220. 

1973 ~ 1938. 175. 19 2983. 

1974 3 oOo. 3 340. 19 3250. 

1975 t. 2018. 3 1037. 22 3631. 

197t. fi 2786. 3 850. 27 5567· 

1977 11 4684. 4 7. 37 102 04. 

1978 1! 4 736. 0 o. 50 14940. 

1979 2C 6345. 23. 69 21262. 

198( 25 9839. 0 o. 94 31101. 

1981 11 5003. 0 o. 105 36104. 

198 2 16 7798, 0 o. 121 43902. 

198 3 7 3036. 0 a. 128 46938. 

1984 9 5915. 0 o. 137 5285:5. 

198 5 1;: 6766. 0 a. 149 59619. 

1986 9 5721. 0 o. 158 653400 

1987 1~ 7960. 0 o. 170 73300. 

1988 4 3080. 0 a. 174 76380· 

1989 ;: 875. 0 o. 176 77255. 

199() 6 25. 0 o. 177 77880. 

1991 1 625. 0 o. 178 78 505. 

1995 1 625. 0 o. 179 79130. 

UNDEFINED 1 ;2 2242. 

409 



EPA UTllllY FGO SURVEY: FOURTH QUARTER 1979 

SECTION 14 
DEStGN AND PERFORl'IANCE DATA FOR OPERATIONAL PARTICLE SCRUBBERS 

------------------------------~---------------------------------------------------------------------

CO"PANY llAPIE 
PLANT NUE 
UNIT NU"BEA 
CITY 
STATE 
REGULA TO AY C LASSIFI CAT19N 
PARTICULATE El'llSSII N LH41 TATION - NG/J 
SOZ El'llSSION Lll'llTATlON - NG/J 
NH PLANT GENERATING CAPACIH • l'IW 
GROSS UNIT GENERATl NG CAPACITY • Piii 
NET UNIT GENERATINli CAPACITY llHGD - 1'111 
NET UNIT GENERATING CAPACITY 110/fGD - "W 
EQUIVALENT SCRUBBED CAPACITY - l'IW 

** BOILEll DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMPIEACIAL SEAWICE DATE 
MAXIPIUPI BOILER FLUE GAS FLOW - CU.1'1/S 
FLUE GAS TEPIPEIATURE • C 
STACK ltEUiHT - l'I 
STACK TOP DIAMi TEA - l'I 

** FUEL OA 1A 
FUEL TYPE 
FUEL GUDE 
AVERAGE HEAT CONTENT - JIG 
RANGE tjEAT CONTEtH • BTU/LB 
AVERAGE ASH COii TENT - % 
RANGE ASH CONT INT - % 
AVERAGE MOISTUIE CONTENT - % 
RANGE l'IOISTURE CONTENT - 1 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT - % 
RANGE CHLORIDE CONTENT - % 

** ESP 
NUMB ER 
TYPE 
SUPPLJ EA 
PART ICIJLATE OE& lGN REl'IOVAl EFFICIENCY - % 
FLUE GAS TEMPEIATUAE - C 

** PARTICULATE SCRUBBER 
NUl'IBER 
TYPE 
SUPPLIER 
SHELL MATERIAL 
LINING MATEAIAl 
TYPE Of NOZZLEI 
ILUE GAS CAPAC• TY - cu ... /S 
FLUE GAS TEMPERATURE - C 
LIQUID RECIRCULATION RATE • LITEA/S 
L/6 RA TIO - LIT ER/CU.l'I 
PRESSURE DROP - kPA 
SUPUFIClAL GAS VELOCITY - l'l/S 
PAATICIJLATE INl.ET LOAD - ''cu ... 
PARTICULATE DE& IGN REMOVAL EFFICIENCY - % 

COMMONWEAL TH 
WILL COUNTY 
1 
ROMEOVILLE 
ILLHtOIS 
•••••• 

86. 
774. 

tf47.0 
lb ;.o 
137.0 ........ 

••••••• 

ED ISON 

C .ZOO LB/l'll'IBTU> 
c 1.aoo LB'""BTU> 

BABC <CK & VILCOX 
CYCL1 lNE 
CYCLIC 
0/51 
363.36 
, 79.4 
107. 

3.8 

COAL 

****** 
ZZZ60. 

7.40 
3 - 16 

******** ... •: .. 
1.50 

D.3 - 4.5 
•••••••• 
•••••• 

, 
COLD SJDE 

C 770000 ACfM) 
c 355 f) 

( 350 fl) 

C 1Z.4 FT> 

C 9570 BTU/LB> 
9,100 - 101500 

WESTERN PRECIPITATION 
79.0 

179.4 355 f) 

2 
VENTURI 
BABCI Ck C WILCOX 
CARBON STEEL 
PLASITE AND KAOCRETE 
STAIJ•LESS STEEL 

181.7 ( 385000 ACF"> 
179.4 ( ])5 f) 

365.4 ( 5800 6Pl0 
Z.4 C18.0 GALltOOOACF> 

••••••• (••••• JN-H20) 
36.6 C 120.0 FTIS) 

.4 C .16 6R/SCF> 
98.0 

------------------------------------------PEAFOR"ANCE DATA------------------------------------------
PERJ OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % RE"OVAL PER BOILER fGD CAP. 

SOZ PART. HOURS HOURS HOURS FACTOR 

3175 A 
8 
SYSTEM 

-----~------ ----------- ----------- ----------- ----- -----
9 4.0 

.o 
99.2 

.o 

410 

81 .z 
.o 

------
744 609 



EPA UTIWITY FGD SURVEY: FOURTH QUARTER 1979 

COMMONWEALTH EDISON: WILL COUNTY 1 (CONT.) 

-------------------1----------------·--·--PERFORMANCI DATA--·---------------------------------------
PERI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

•• PAOBLEMSllOLUlIONSICO"MENTS 

4175 A 
B 
SYSTEM 

37.0 
.o 

A VENTURI HOSE LEAK FORCED MODULE A OUT ONCE. 
MODULE B WAS OUT Of SERVICE TWICE FOR NO DEMAND AND ONCE AS A RESULT or AN 
ACtlDENTAL 50 MINUTE TRIP. 
COAL BURNED THIS MONTH AVERAGED LESS THAN ONE PERCENT SULFUR. 

39 .5 
.o 

35 .o 
.o 

7ZO 638 

•• PROBLEMS/SOLUTIONS/COMMENTS 

5175 A 
8 
SYSTEM 

8 4.5 
37.1 

CK1CA50 fl.Y ASH IS TREATIN& MATERIAL FROM THE SCRUBBER WITH LI"E AND FLY 
ASH AND DUMPING IT INTO THE HOLDING BASIN. 
A BOILER OUTAGE FORCED MODULE A OUT Of SERVICE ONCE THIS MONTH (MODULE B 
WAS ALREADY OUT OF SERVICE>. 
COAL BURNED THIS MONTH WAS RECLAIM COAL AN~ VARIED IN SULFUR CONTENT. 

84 .5 
37 .1 

84. 5 
37.1 

744 744 

•• PROBLEMS/IOLUTIONS/COMMENTS 

6175 A 
B 
S1STEM 

• 4., 
85.5 

MODULI 8 WAS IN SERVICE ON MAY 20 fOR THE FIRST TIME SINCE APRIL 13. 1973. 
RECIRCULATION TANK MIXERS. 
"ODULE A (WHICH WAS THE ONLY ONE OPERATING) WAS FORCED OUT TWICE IN APRIL 
TO AVOID POND OVERBOARDING JNTO THE DES PLAINES RIVER. THE SECOND OUTAGE 
LASTED UNTIL MAT 5. DURING THE PAST SEVERA~ MONTHS Of GENERALLY CONTINUOUS 
OPERATION Of MODULE A. IT HAS BECOME APPA•ENT THAT THE PRESENT LIQUID 
CIRCULATING SYSTEM CANNOT BE OPERATED IN A CONTINUOUSLY CLOSED CYCLE. THE 
WATER IMBALANCE POSES A HIGH RISK Of OVERBOAROING FROM THE SLUDGE POND 
DURING LONG PERIODS Of SUSTllNEO OPERAlON. THE FOLLOWING REVISIONS HAVE 
BEEN MADE 10 REDUCE THE WATER I"BALANCE: 

1. THE PUMP GLAND WATEf FLOWS HAVE BEEN CUT FROM 10 6PM TO 5 GPP. 
2. THE SCRUBBER HOUSE SERVICE WATER FILTER BACKWASH HAS BEEN ROUTED 

OUT OF THE SYSTE"• 
3. THE CONTINUOUS UNOERSPRAY HAS BEEN CHANGED TO AN INTERMITTENT 

SPRAY 5 MINUTES ON 0 5 "INUTES Off. 
THE THICKENER HAS BEEN DOWN SINCE APRIL 21 DUE TO A BROKEN GEAR ANO A STUCK 
SWEEP ARM. THE THICKENER HAS BEEN 61PASSED AND THE SLUDGE IS GOING lC THE 
PONO. 
DURING MAT 0 MODULE A WAS OUT FOR 45 "INUTES DUE TO A DAMPER TRIP. 
MODULE A WAS OUT ONCE fOA SPRAY NOZZLE CLEANING. 
MODULE B WAS OUT TWICE AFTE~ START UPo ONCE fOR A VENTURI PUMP TRIP AND 
ONCE JOA A RECIRCULATION TANK LEVEL TRIP. 
CHICAGO FLY ASH IS TREATING THE MATERIAL fROM THE SCRUBBER WITH LIME AND 
FLT ASH AND DUMPING IT INTO THE HOLDING BASIN. A MIXER HAS BEEN JNST•LLED 
AT THE THICKENER, WHICH ENA9LES THEM TO SUBSTITUTE SEALED DUMP TRUCKS FOR 
THE CEMENT TRUCKS WHICH WERE USED IN THE PAST FOR MIXING ANO TRANSPORTING 
THE WASTE MATERIAL TO THE HOLDING BASIN. 
COAL BURNED THIS "ONTH VARIED GREAll.'Y IN SULFUR COllTEllle RANGING fROl'I LOW 
SULFUR WESTERN COAL TO HIGH SULFUR ILLINOIS COAL. 

60.6 
84.6 

54 .1 
75 .4 

642 

•• PAOBLEMSISOLUllONSICOl'IMENTS 

7/75 A 
B 
SYSTEM 

.o 
7 9.2 

A REHEATER PLUGGAGE INSPECTION FORCED ONE "ODULE A OUTAGE. 
A LOW LEVEL 1RIP CAUSED A 35 MINUTE OUTAGE. ANO NO DEMAND ACCOUNTED fOA TWO 
MORE MODULE A OUTAGES. 
MODULE B WAS OUT FOR 95 HOUIS TO CLEAN THE BOOSTER FAN AND DEMISTER. 
HIGH BOOSTER FAN VIBRATIONS CAUSED MODULE B TO SHUT DOWN ON JUNE 30. 
DURING THIS MONTH Hl6H SULFUR COAL WAS BURNED lM A TWO WEEK TEST, AND LOW 
SULFUR COAL ~AS BURNED THE REST OF THE MONTH • 

.o 
79 .4 

411 

• a 
73 .s 

744 689 



EPA UTilllY F6D SURWEY: FOURTH QUARTER 1979 

COMMONllEALTll EDISON'! llJLL COUNTY 1 (CONT.> 

-------------------------------------·----PEAFORMANCI DATA------------------------------------------
PERIOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ -----·------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROBLEMS/~OLUTIONS/COMMENTS 

CHICAGO FLY ASH IS TREATIN6 THE SCRUBBER WASTE MATERIAL llJTH LIME AND fLY 
ASH AND DUMPJN& IT INTO THE ON SITE HOLDING BASIN. THE MATERIAL FROM THf 
HOLDIM6 BASIN JS BEIN& TRUCKED TO AN Off SITE DUMP. 
MODULE B llAS OUT ONCE (30 MINUTES) TO REPAIR A MINOR STEAM HEADER LEAK. 
MODULE B WAS OUT ONCE DUE ~( NO DEMAND. 
LOii SULFUR COAL WAS BURNED MOST Of THIS MONTe lllTH HIGH SULFUR COAL BEJN6 
BURNED DURING THE LAST WEE« Of THE MONTH • 

8175 A .o 
9 3.5 

.o 
'1 co .o 

• o 
76.4 

9175 

10/75 

11/75 

'2175 

1/76 

2176 

3/16 

B 
SYS TUI 744 565 

** PROBLEMS/IOLUTJONS/COMMEHTS 

A 
B 
SYSTEM 

A .o 
8 32.3 
SYSTEM 

IN JLllEe MODULE A ENCOUNTERED PLUG6A6E IN THE DEMISTERe WHICH REQUIRED ITS 
A EPLAC EM ENT. TtfE WORK WAS CIMPLETED tN AU6UST. 
MUDUL! A ~ENT OUT OF SERVICE ON JUNE 20 AMO RE .. AJNED OUT THROUGH AU6UST IU£ 
TO MASSIWE REHEATER LEAKS. THERE IS PRESENTLY A HOLD ON THE NEW AEHEATEI 
ORDER BECAllSE Of MATERIAL F11ILURES EXf'EAIE•CED JN MODULE B'S CAABOtl STUL 
REHEATERo 
MODULE 8 SUFFERED TWO OUTA6ES IN JULY AND .GNE IN Ab6US1 BECAUSE Of REHEAT£I 
TUBE LEAkSo THE FAILURES WERE DUE TO VIBRATION fAllGUE. THE REHEATER• WMICM 
WAS INSTALLED IN MAYe HAS LIST SIX Of ITS TWELVE TUBE BUNDLES SO FAR. THE 
LENGTH OF TINE THAT THE TUBES HAVE LASTED WOULD SEEM TO INDICATE THAT THE1£ 
IS A llESI&N RELATED MATEA~AL DEFICIENCY. THREE Of THE TUBE BUNDLES WEIE 

REPLACED WITH MARGINAL BUNDLES LEFT OVER FROM MODULE A. 
A SMALL STEAM HEADER LEAl CAUSED C»iE MODULE B OUTAGE. 
MODULE B WAS OUT FOUR TIMES FOR NO DEMAND ANO ONCE FOR A LOii FLOW TRIP. 
HJ6H SULFUR COAL WAS BURNED AL~ MONTHe CAUSZN6 AN INCREASE IN SLUDGE 
PRODUCTION WHICH HAS FORCED A MINIMUM Sll DAY A WEEk, TEN HOUR A DAY 
SLUDGE DISPOSAL OPERATION. lHE SLUDGE IS BEING TREATED WITH LIME AND 
FLY ASll AND BEIN& OU"PED INTO THE ON SITE HOLDING POND. STABILIZED 
MATERIAL IS BEIN6 TRUCKED FIOM THE POND TO AN Off SITE DISPOSAL AREA. 

720 

.o .o 
, oo.o 26.6 

144 194 

•* PROBLEMS/SOLUTIONS/COMMENTS 

A .o 
B .o 
5'STEM 

A .o 
B .o 
SYSTEM 

A .o 
B .o 
SY STEM 

A .o 
B .o 
SYSTEM 

A 3 0.1 

MODULE A WAS Off THE ENTIRE 11 DUS THE BOILER OPERATED THIS MONTHe WAllJllg 
FOR IIS NEW REHEATER, WHICH HAS NOW BEEN RELEASED FOR MANUFACTURJN& BY 
SfHD. 
MODULI 8 HAD TWO OUTAGESe GIE fOR NO OEMANa AND ONE MINOR 15 MINUTE TRIP. 
HIGH SULFUR COAL WAS BURNED THIS MONTH WHEJt THE SCRUBBER VAS IN SERVICE. 
THE SLUD&E IS BEIN6 TREATED WITH lilllE AND FLY ASH AND HAULED TO AN Off Sll'E 
DISPOSAL AIU. 

.o 

.o 
720 0 

.o 

.o 
144 0 

.o 

.o 
144 0 

.o 

.o 
696 0 

4 5 .2 18.8 

412 



EPA UTl~ITY f6D SURVEY: FOURTH QUARTER 1979 

COMMONWEALTH EDISON: Will COUNTY 1 CCONT.> 

-----~---------~~---------~--~-------PERfORNANCI DATA-------------------------~---------------
PEAlOD "OIULE AVAILA81LlTY OPEAABILlTY RELIABILITY UTJLJZATJON % RE"OVAL PER BOILER f6D CAP. 

B 
SYSTEN 

8.8 20.4 8.5 

S02 PART. HOURS HOURS HOURS FACTOR 

744 309 

•• PROBLEMSllOLUTIONSICON"ENTS 

4116 A 
B 
SYSTEM 

13.0 

UNIT 1 WAS DOWN FROM OCTOBER 11 THROU6H NAACH 19 FOR ITS BOILER TURBINE 
AND SCRUBBER OVERHAUL. THE NAJOR ITE"S TO BE ACCO .. PLISHED DUR1N6 THE 
OUTAGE WERE: 

1. Sl .. PLIFICATION OF THE Mlllllll6 SYSTEN CONTROL. 
Zo PULlIN6 AND CLEANINE Of THE MODULE B REHEATER AND RETURNINi ll 

REPLACED WITH NARGI JAL BUNDLES LEFT OVER JAOM "ODULE A. 
3. CLEAMIN6 OF THE PONC Pll'P BAY. 
4. REROVAL Of THE VENTURI AND A8SORBE• Pt1"P CHECK VALVES CONE Of THEM 

FAILED LAST SPRIN6 AND DESTROYED A PUftP LINER AND INPEllER). 
5. CLEANING AND REPAIR OF THE •ENTURI NOl'ZLES ANO SUPPORTS. 
6. REPAIR Of CORRODED RfHEATfR SUPPORTS. 
7. RESETTING AND ADJUSTMENT Of All DA"PERS. 
8. REVISION Of SCRUBBER CONTROLS BY RENOVING TNE CONTROLS NO LONGER 

USU OR NEEDED. 
9. INSPECTION AND CLEAIING Of THE ENTIRE SCRUBBER AND RELATED 

EQUIPMENT• 
MODULE A WAS PUT INTO THE ar.s PATH ON MARCH 22 AND REMAINED AVAILABLE FOR 
SERVICE THE REST OF THE NONTH. 
NODULE B HAD TO REMAIN OUT Of SERVICE UNTIL "ARCH 29 WHILE ITS REPAIRED 
REHEA1ER WAS INSTALLED. 

20.0 
49.3 

720 691 

• • PIOBLU•Sll OLUTION SICON .. ENlS 

Sl76 A .o 
SYS TEN 

UNIT 1 IETUINED TO SERVICE APRIL 2 AFTER A SHORT TURBINE CONTROL OUTAGE. 
BOTH NODULES CAME ON LINE JUST 8EfORE THE BOILER. 
A FIVE DAY OUTAGE Of MODULE B WAS DUE TO REHEATEI TUBE BUNDLE LEAKS. 
SEVERAL "ODULE B OUTA6ES WEIE DUE TO PLU66ED ABSORBER TANK SCREENS CAUSED 
8Y Mill AND CLASSIFIER fAJLGRES YNICH ALLOWED ROCK TO 6ET INTO THE SYSTEM. 
RODULE B WAS TMOROU6HLY CLEANED. 
ONLY ONE ABSORBER PUNP JS BEIN6 USEt IN ~OOULE Be SINCE THE 182 PU"P LINER 
fAILEI AS A RESULT Of A BIOIEN DISCNAR6E VALVE. A REPLACE"ENT LINER IS 
BEllUi INSTALL ED. 
A SCRUBBER TESTING AND EVALUATING PROGRAM MAS STARTED THIS "ONTH. NUCH Of 
THE LITTER TWO WEEKS OF THE "ONTH WERE SPENT TRA1NIN6 TNE TESTING PERSON• • 
NEL. THE Pl06RAM WILL PROVI IE CNE"ISTRW DATA AND OPERATING tHARAClEllSTlCS 

.o .o 
744 665 

•• PROBLE"SllOLUTJONSICO .... ENTS 

6116 A 
8 
SYST~ 

i 2.0 
16.2 

A VENTRUI MOSE LEAi FORCED NODULE 8 OFF ONCE THIS NONTH. 
MOuULE B WAS TAKEN OUT OF SERVICE ONCE BECAUSE Of A PlU66ED ABSORBER TANK 
SCREEN• 
NODULE B WAS OFF ONCE DUE TG A FOULED l.D. FAN. 
MODULE 8 VAS OUT OF THE 6AS PATH ONCE DUE TO NO DENAND. 

44.2 
84.5 

120 612 

•• PROBLlRSl&OLUTIONSICONNENTS 
MOIULE A SUFFERED VENTURI PURP LINER FAILURES ON APRIL 78 WHEN AN INLET 16 
INCH 9UTTERfLY ISOLATION VAlVE 810KE APART AND FELL INTO THE WENTUll PUNP. 
BOTH THE A AND BACKUP AB VEITURI PUNP LINERS WERE DESTROYED. NODULE A 
IERAINED OUT SERVICE UNITL JUNE 9e WNEN THE LINERS VERE REPLACED. 
"ODULE A WAS OFF ONCE FOR SHEARED BYPASS DANPER PINS. 
loD• BOOSTER FAN JOULJN6 FORCED RODULE A Olf ONCE THIS RONTM FOR ABO~T 
164 HOUIS. 
BOTH "ODULES VUE Off TWICE DUE TO NO OU•AND. DUAIN& TMESE OUTA6ES, THE 
OE .. ISTERS MERE VASHtP AND ABSORBER TRAY SCALE, If ANY, WAS KNOCKED Off. 
"ODULE 8 VAS OUT Of THE 6AS PATH FOR SEVER~L SHORT VENTURI LOW FLOW TRIP 
OUTAGES DUE TO A PLU66ED, SCALED VENTURI TANK SCREEN. AT THE END OF THE 
"ONTH• TME .. ODULE WAS TAKEN OUT TO CLEAN THE SCIEEN. 
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EPA UTILITY F&D SURWEY: FOURTH QUARTER 1979 

CO""ONWEALTK EDISON: WILL COUNTY 1 ((ONT.> 

-----------------------------------------PERFOR"ANCE DATA-----------------------------...... ------~-
PERlOD MODULE AVAlLABJLlTY OPERABILITY RELIABILITY UllLilATJON I RE"OVAL PER BOILER f61 CAI". 

S02 PART. HOURS HOUIS HOUIS FACTOR ------ ------ -----r------ ---------- ----------- ----------- ----- ----- ----- ----- ----- --·---

7176 A 
8 
S YSTE" 

THE MODULE B l.D. BOOSTER FAN REQUIRED CLlANIN6 DURING THE MONTH. 
THE REHEATER TUBES ARE SCALING• WHICH RESULTS IN A LOWER HEAT TRANSFER RATE 
RATE 9 AND THEREFORE INCREASES 1.0. BOOSTER FAN FOULING. THE ONLY WAY TO 
CLEAN lHE REHEATERS EFFECTltELY IS TO RE"OVE THEMw WHICH DEMANDS A SUBSTAN
Tl Al O \ITAGE. 

.o 
90.0 

.a 
72.3 

744 598 

** PROB LE MSll OLU TJON S ICO MM EN TS 

8176 A 
8 
SYSTEM 

•11.2 
65.4 

MODULE A WAS Off THE FIRST PART Of THE MONTH DURING REPAIRS TO THE ABSORBER 
THE LATTER PAIT Of THE JllONH THE "ODULE WAS REAOY fOR SERVICE BUT WAS NOT 
OPERATED BECAUSE OF THJCllENER:..POND SLUDGE OVERLOADING. 
JllO~ULE 8 WAS FORCED Off ONCE TO BALANCE THE l.D. BOOSTER FAN, AND ONCE TO 
WASH THE FAN. 
MODULE B WAS OUT Of THE IAS PATH TWICE DUE TO NO DEJllAND. 

57.6 
61.4 

311.3 
40.9 

744 495 

** PROBLEJllS II OLUTION S /CO"" EH TS 

9116 A 
8 
S'YSTE" 

JllODULE A WAS OUT Of THE GAS PATH THE FIRST HALF Of THE JllONTH T AVOID 
THICKENER-POND OVERLOADING. 
DURING THE LATTEA HALF Of THE MONTH. MODULE A WAS USED WITH THREE MINOR 
fOACED OUTAGES AND ONE fOUR DAY NO D(MAND OUTAGE. 
MODULI B WAS OUT OF THE GAS PATH THREE TIMES DUE TO NO DEMAND. 
LOSS Of CHEMICAL CONTROL CAUSED TWO MODULE A OUTAGES• 
"ODULE 8 W-S Off FOA NINE DAYS DUE TO f0Ul)N6e 
SPENT SLURRY V.ALVE REPAIRS FORCED A MODULE B OUTAGE• 
ON AUGUST 12 THE OPERATING PH CONTROL SET POINT WAS REDUCED flO" 5.4 TO 
5.1. 11 IS BELIEVED THAT THIS LOWEii PH IS THE CAUSE OF THE FOULING OUTA&E 
OF MOIULE e ON AUGUST 21. JlllDULE A WAS ALSO OPERATED FOii THREE DAYS 9 AND 
1T 9 TOOe EKPERIEMCEO INCREASED SAClE fOULUt6. THE PH SET POINT WAS THEN 
INCREASED BACK TO 5.4. 

211.1 22 .6 
59.9 

720 566 

•• PAOBLEJllSISOLUTJONS/COM"ENTS 

10116 A 
B 
SYSTEM 

"ODULE A WENT Off ONCE OUE TO A LOW FLOW TRIP. 
"ODULE A WAS TAKEN Off ONCE FOR CLEANING O.f THE RECIRCULATION TANK OID 
PUMPS• AMO INSPECTION Of PU•P ISOLATION VALVES. 
A LINEA LEAK IN 1A2 ABOSORBEll PU"P ALSO FORCED "ODULE A Off. 
MOIULE A WAS OUT OF TH GAS PATH TWICE DUE TO NO DEMAMO. 
"ODULE A WAS TAKEN Off ONCE TO AVOID THICKENER-POND OVERLOADIN6e 
SPENT SLURRY VALVE TROU9LE CAUSED TWO MODULE B OUTAGES. 

28.9 
56.2 

37.9 
54.8 

744 726 

•• PAOBLEMSISOLUTIONSICOMNENTS 
HIGH SULFUR ILLINOIS COAL WIS BURNED IN THE BOILER FAOR MARCH THROUGH 
OCTOBER. 
THE SCRUBBER WASTE MATERIAL WAS TREATED WITH LIME ANI Fl.Y ASH AND HAULED TO 
AN Off SITE DISPOSAL AREA. 
MODULI A OPERATED ON ONE ABSORBER PUllP 9 ALLOWING TESTING ON A LOWER 
ABSORBER FAN. 
"ODULI A WAS OUT Of THE 6AS PATH ONCE fOll AN I.D. BOBOOSTER FAN TRIP. 
WORK ON RECIRCULATION TANK LEVEL CONTROLS CAUSED A NODULE A OUTAGE. 
MODUlf B WAS FORCED Off ONCI TO REPAIR A REHEATER HEADER LEAK. 
ONE MODULE 8 OUTAGE WAS FOR VENTURI NOZZLE CLEANING. 
NODULE B WENT Off FOR A VENTURI LOW FLOW TRIP. 
MODULE B REMAINED OUT Of SERVICE WKlLE ~ODULE A WAS BE1M6 TESTED TO AVOID 
THICklNEl-POND OVERLOADlN6. 
A VACUU" FILTER WAS TIED IN AT THE THICKENER. 
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EPA UTl•lTY F6D SURVEl: FOURTH QUARTER 1979 

CO""ONWEALTH EDISON~ WILL COUNTY 1 (CONT.> 

------------------------------------------PERFOARANCE DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY U~ILIZATION I REMOVAL PER BOILER f6D CAP. 

------
11176 A 

B 
SYS TE" 

-----r------ ----------- ----------- -w----------
2 0.1 
12.2 

25 .6 
69.6 

20.1 
4.7 

S02 PART. HOURS HOURS HOURS FACTOR ----- ----- ----- ------ ----- ------

720 566 

•• PA08LE"S/IOLUTJONS/CO"MENTS 

12176 A 
8 
S'51EM 

'4.9 
5 3.4 

MODULE A OPERATED ON ONE ABSORBER PU"P OUR1N6 "00\JLE B OUTA6E. 
"ODULE B WAS FORCED OUT OF THE GAS PATH ONCE FOR A MILLING SYSTE" fAILURE. 
"ODULE B ENCOUNTERED A VENTURI HEADER LEAK. 
THE VENTURI NOZZLES REQUIRED CLEANING •URIM6 THE "ONTH. 
REPLACEMENT OF THE SPENT SLURRY VALVE NECESSITATED A NODULE OUTA6Eo 
"ODULE B WAS OFF ONCE DUE TD A CH~MlCAL SYSTEM UPSET. 
"ODULE B WAS OUT OF THE GAS PATH TWICE DUE TO NO DE"AND (MODULE A WAS NOT 
IN SERVICE AT THE TIME OF TNE OUTAGE). 

44.9 
48.0 

744 692 

•• ,>IOBLEMS/I OLUlJON S/COflMENTS 

1177 A 
B 
SYSTEM 

'8.2 
13.5 

DUllN6 THE LAST WEEK OF NOVl"8ER 1 THE 1A2 ABSORBER Pll"P WAS TAKEN OUT OF 
SERVICE FOi OVERHAUL. THE ABPAIRS WERE COflPLETED ON DECE"BER 6 1 WHEN THE 
"ODULf ASSUMED A ONE ABSORBER PUMP STANDBY CAPABILITY UNTIL THE 1A1 ABSOR
BER PVftP CAN BE REPAIRED. 
DURIN6 THE LAST HALf OF THE "ONTHe ftODUELE A OPERATED WHILE "ODULE 8 WAS 
BEING REPAIRED. 
"ODULE B PERFORMED SATISrAttlORILY DURIN6 THE FIRST HALF OF THE ftOhTH, 
EXPERIENCIN& ONLY ONE NO DE"AND OUTA6E. ON THE 17TN, HOWEVER, THE SPENT 
SLUAAT VALVE FAILED ANO THE "ODULE HAS REMAINED OUT Of SERVICE. 

98.7 
1.1 

95.8 
, .1 

744 722 

•• PROBLEMSISOlU110MSICOMMEN1S 

2177 A 
B 
SY"STEM 

a a.a 
7 2.0 

THE 1A1 ABSORBER PUMP WENT OUT IN LATE SEPTE"8ER WITN 8uANtD OUT BEARIN6S 
AND REMAINED OUT THROU6H JANUAIT VAITIN6 FOR PARTS. 
LOW S~lFUI COAL WAS BURNED IN THE BOILER FROM NOVEMBER THROU6H JANUARY. 
DUE TO THE LOV VOLUME OF SLUD&E PRODUCED WHILE 8UAN1N6 LOV SULfUR COAle 
MUCH Of TME SLUDGE HANDLIN& TIME VAS SPENT DlG61NG OUT TME ACCUMULATED 
SLUDGI JN lME RECIRCULATION PONDS. THIS MATERIALe ALONG WITH SCRUBBER 
WASTE MATEIIALe WAS TREATED WITH LIME AND FLTASM AND MAULED TO AN Off 
SITE USPOSAL AREA. 
"ODULE A WAS FORCED OUT ONtf BY A JAILED SPENT SLURRY VALVE. 
PLUGGED DEMISTER UNDERSPAAYS CAUSED AMOTHEI ftOOULE l OUTA&E. 
MODULE A WENT OUT ONCE BECAUSE OF NO DE"AND AND ONCE DUE TO A BOILER OUTA6E 
(MODULE 8 WAS ALREADY OUT OE SERVICE FOR REPAIRS>. 
"ODULE B BECAME hAILABLE FGI SUYIU ON JANUARY 27, AFTER REPAIRS TO HIE 
SPENT SL\IRRT VALVE WERE tOMRLElED. DUE 10 SEVERE WEATHER CONDJllONS, lME 
MODULE WAS PLACED IN THE 6~S PATH JANUARY 31. 

672 613 

•• PROBLEMS/SOLUTIONSICORRENTS 

3/77 A 
B 
SYSTEM 

96.9 
II 0.9 

THERE WAS VERY LITTLE DI661N6 IN THE RECIRCULATION PONDS. CHICA60 FLYASH 
SPENT MOST Of THEIR TIME ON CLEANING AND ""INTENANCE. 

66.7 
75.5 

744 7Z8 

•* Pl08LEMS/IOLUTIONSICOMR£NTS 
AN EIT S02 ANALYZER WAS lNS,ALLED ON TME •ISCHA•&E SJOE OF MODULE 8 J.D. 
800STI• fAN. THIS lS AN •1• s11u• ON-tISPERS1¥E ANALYZER THAT CONTINUALLT 
MEASU&ES ANO READS OUT CONCENTRATIONS OF so2. co. co2. AND NO. 
AN ABSORBER SUCTION HEADER LEAK FORCED flODULE B FROM THE GAS PATH. 
MOtULE 8 VAS FORCED OUT DUE TO A SLURRY VALVE GASKET LEAl. 
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EPA UTILITY fCiD SURVEY: FOURTH QUARTER 1979 

COlllMONWULU EDISOQ WILL. COUNTY 1 CCONT.> 

-------·-----------.-----------·---·------PERfO•RANCI tAtA··----------------------------------------
PERl OD lllODULE AVAILABILITY OPERABILJTY IELIABJLJTY U1JLJZATJON I IEROVAL PEI BOJLEI fCD (AP. 

S02 PAIT. HOUIS HOUIS HOUIS fA(TOI 

----~ ------ -----------; ;~~~;;-;;;D-~~~;;;-;~1;~~~~;;;~1;;-~~s~~;;.,;;;;;,-;;-;;.;~;-;.------

4/77 A 
B 
ST STEN 

86.1 
4 5.5 

HJ6H SULFUR COAL WAS BURNED FOi SEVEN DAYS THIS RONTH 10 PROVIDE MICH 
SULFUR SLUDGE FOi THE UOP SLUD&E TtST. 
CHJCAIO fLYASH SPENT 751 Of THEIR TJJtt DI66JN6 IN THE POND. THE REST VAS 
SPENT ON TffE THICKENER AND WACUUR FILTER l•ERATION. THE SCRUBBER WASTE 
lllATEllAL WAS TREATED WJTH LINE FLYASll AND HAULED Off SITE. 
DJ SPOS AL AR EA• 

61.1 
30.2 

61.Z 
27.3 

720 650 

•• PIOBLENSIS OLUTJON SICOllNENTS 

5177 A 
B 
STS'TIR 

89.4 
98.0 

THE PERFO .. IAllCE Of THE UT ~02 AIUL'flEI TO DATE MAS BUii• At BEST• UllRELIA
BLE AND lltCOUISTENT. THE EIT TECHNICIANS ARE OUT TO SERVICE THE AHl,;UH 
ALNOST EVERY OTHER DAY. THE PR•LEll• ACCOROJN6 TO fRT TUHNitIAllS• J.S Of A 
•THERMAL NATURE•. WHEN THE INALYlEI REACHES A CERTAIN TE .. EIATUIE• A (HJP 
SHORTS OUT. THEY HAVE NOT BIEN ABLE TO LOCATE THE FAUL TY JNTECRATED CJICUIT 
YET. 
A BOllEI TUBE LEAK IEPAIR fllCED ROtUL~ A out Of THE CAS PATH OlltE TMJS 
NONTH ClllODULE B WAS ALIEADY DOWN FOR llPAJIS>. 
NODULE B WAS FORCED OUT OF THE 6AS PATH TWICE FOi All ABSORBER SUCTIOll 
HEADER LEAK REPAIR. 
lllODULE B WAS OUT Of SERVICE O•CE TO WASH THE I. D. 800ST£1 fAN. 
CHICAGO ADMIXTURES SPiNT NOIT Of THEIR TilllE DI6UN6 JN THE S"ALL PONO• 
&ElTlN& READY fOI THE 11&0 MIDITION ANO FORGED OXIDATION TEST. TH£ SCRUBBER 
WASTE MATERIAL WAS TREATED WITH LIME AND fLYASH AllD HAULED TO All OFF Sil£ 
DISPOSU AREA. 

2.2 
50.9 

2.0 
47.3 

744 691 

•• PROBLEMS/I OLUTIO• SICORMENTS 

6177 A 

• SUTlft 

11.8 
93.2 

TME £aT 502 ANALYZER HAS BEIN IEROVED FROM SERVICE DUE TO A POOi PllfOIM
ANCE IECOID OVER THE LAST THREE NONTHS. ERT JS JN THE PROCESS Of IE
ENlil•IERIN& THEii AllALYZER. 
TH£ 11160 ADDITION TEST VENT 'IELL. ALTHOU&H THt' MO INCIEASU S02 lf:MOVAL 
EFflCIEttCY ABOUT 101. lT OU PRACT1CALL1 NOTttJNG fOR THE 1..0 .. ORE stuous 
PROBLINSe SINCE THlCICEIEI ANO SLUHiE PIOOUCfION ANI LJMESTOWE CONSUMPTION 
IAlE VERE ABOUT THE SARE. 
MOIULI A WAS fOICED OUT OF THE CAS PATH OltCf THIS MONTN WHEN TM£ INLET 
VALVE ON 1A2 ABSORBER PUMP FAILED. 
flOOULE 8 WAS TAKEN OFF TO CLEAN AND I•SPECT THE REHE Al ER 1'U8ES • 
BOTM lllGDUl.U WERE fORCED Of•f FOi THE fllST FIFTEEN DAYS OF THE flONlH MJE TO 
A FAILED 1ZOV CONTROL TRANSFORMER fOR THE llONt RETURN PUl'IPS. TME TRANSFOR"
ll HAI TO 8E OIDEIED flOR VISTIN&HOUSE. 
Hl&H SULfUI COAL HAS 8URNED FOi ELEVEN IAYS IURINC THE NONTH. 

n.J 
93.4 

10.5 
n.s 

720 566 

•• P108LEllSllOLU1JONSICORllENTS 

1111 • 
STSTElll 

THE 111 ABSOIBEI PUlllP 15 STILL OUT OF SEIVICl WAJTJNC fOI PARTS 1A2 
ABSOlllEI PUllP•s ISOUflOll VILVES fOICO lllOOUU A Off FO* "OST OF TU "ONT1t. 
NODULE A HAD ONE NO IENAND AND ONE BOILER OUTA&E THIS MONTH. 
MODULE 8 WAS ALSO fORCEI Off 10 CLEAN 11£ 1.0. 90051£1 fAN. 
NO Hl6M SULFUR COAL VAS BUllll TlllS MONTH. 

21.0 
744 377 

•• P108LENSllOLUtlOISICO"llEll1S 
Ht&M SULfu•· coAL HAS BURNED FOi U&MT· IAYS THIS MONTH. LIRESTONE OPEHTJON 
WAS NOlllM. f'OI HICll SULFUR OPHATIO ... 
NODULE I VAS FORCU OUT OF 1_11E CAS fiA?M OllCIE TO lt1tOV£ A PLU66Et IJFfUSEt 
THE flNAL TEST. fOICEt OllOITIOll SlflltD TO., ~HE ROST SUCCESSFUL ar ALL •• 
us1•• ll•UID OIY6£N. UP TO 12.000 c .. OF &ASEOUS 02 UAS fEI INTO EACH 
VE•TUII OOUNCOREI• OXJIATIOI Of SULFITE TO SUlfATE VAS INCIEASED FIG-
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EPA UTILITY f6D SUIVEY: fOUITH 8UARTEI 1979 

CORRONWEALTM EDISON: WILL COUNTY 1 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I AE"OVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------ ------------- ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

8177 A 
8 
SY STE" 

99.8 
9.7 

35 TO 9(] I 
"ODULE 8 WAS ALSO fORCED Off DUE TO A LOW LEVEL IN THE SLURRY STORAGE TANK. 
MODULE B WAS ALSO FORCED OFF DUE TO REHEATER TUBE BUNDLE LEAKS. 

99.6 
12.0 

80.11 
9.7 

744 604 

•• PROBU:"SISOLUTIONS/CO"MENTS 

9177 A 
8 
SYSTEM 

RODULE A WAS AVAILABLE THE ENTIRE MONTH WITH JUST THE VENTUllI PUMP OPEAAT
ING. 

71.8 
15.4 

54.0 
sz.3 

720 499 

•• PI08LEMSllOLUTIONS/CIMMENTS 

10177 A • o 
8 .o 
SYSTER 

11177 A .o 
8 a.11 
ST STE" 

"ODULE B ENCOUNTERED HI&H VIBERATJONS IN ITS BOOSTER FAN DURING THE FIRST 
WEEK Gf 'hlE MONTH. AFTER THI FAN VAS 8ALA..CED. THE MODUlE OPERATED INTIL 
THE U..lT OUTAGE ON SEPTEMBER 21 • 

.o 

.o 
744 0 

.o 
5(] .1 11.11 

7ZO 126 

** PR08LE"Sll OLUTION SICO""ENTS 

12177 A 
B 
SYSTE" 

• 2.5 
• 4.1 

UNIT INE CA"E UP ON NOVER8£a 25 AFTIR A SIX1Y-l"I££ DAY OUTAGE. 
"OIULE 8 IS IN YHE GAS PATH fATER ElfPERIENCl"6 SOME DlflCULTY IN BALANCING 
I TS BGOSTEI FAN • 

744 661 

• • PROBLE"Slt OLU TION SICO .. MENTS 

1171 A 
a 
SHTER 

• 9.0 
zz.o 

PL~66A6£ WAS ENCOUNTERED IN TH ERODULE B REHEATEI. BECAUSE NO SPARE REHIAT 
COJLS tlERE AVAILABLE. THE \tllllTY TRUD TA«IH SHE COILS FRO" MODULE A 
RODUL£ 8 APPEARED TO BE "ORE ORE SEVEREL1 PLU4i6EO THAN ORl&lNALLY lMOU&MT. 
"ODULE I WAS DOWN HALf THE 'ONTM BECAUSE Of A "AIN STEA" LEAi WMJCM COULD 
NOJ BE ISOLATED. 
MODULI A OPERATED UNTIL SEPTEMBU 19e WH E A CO"BINATION Of "UD AND SCALE 
BUJLD-UP 0~ THE SURP FLOOR STRUCTURALLI tARAGEO TM£ MODULE. REPAIRS PUT 
TME MODULE OUT Of SERVICE UNTIL "II tECERBEI • 

66.3 
22.0 

144 549 

•• PROBLERSISOLUTIONSICOMMENTS 

2/71 A 
B 
SYSTEM 

ON 'ANUARY 1e THE MODULE 9 leD• BOOST£• fAN •1$CHAl5E llUCl STAITED VIBRAT
I•G VI.LILY. THIS FORCED THE BOILl• OFF WHILE THl SllOP MAIE RE~AIRS TC THE 
DUCTWORK AND BALANCED THE ~IN WITM AN J.R.t. "ACMINE. 
WHEN TME UTILITY AlTERPTEO TO PUT MODULE B BACK IN THE GAS PATH• A LEll IN 
THE SLURRY LINE FORCED IT BICK Off. 
A PLUl&EO VENTURI PU"P FORCED "ODULE B Off THE REST Of THE MONTH. 
DURING THE OUTACE 9 THE REHEATER COILS WERE CLEANED WITH A HIGH PRESSURE 
<5000 LB) SPRAYER. 
MOIULE A WAS FORCED Off WHEN A STEA" REGULATING VALVE BLEW ITS PACKING. 
OM'TltE 23RDe BOTH RODULES WERE TAKEN Off ANO tlAINEO TO ALLOW THE SMOP TO 
INSTALL NEW ISOlATION VALVES IN THE ABSORBER AND VENTURI PlJIPS. 
TOWARD THE ENO Of THE RONTN* SORE PROBLEMS WERE ENCOUNTERED WJTH THE PONO 
RETURN PlJIPS FREEZING• 

56.5 
92.9 

417 

34.4 
56.5 

672 409 



EPA UTILITY F'O SURWEV: FOUITH QUARTEI 1979 

CONNONWEALTH EDISON~ WILL COUNTY 1 (CONT.> 

------------------~----------------------PERFORNANCE OATA·-----------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ ------------ ----------- ----------- ~---------- ----- ----- ----- ------ ----- ------
•• PROBLENSllOLUTIONS/C CMNENTS 

l/78 A 
B 
SYSTEM 

'3.5 
88.5 

MODULE A RAN INTO DIFFICULT OPERATIONG CONDITIONS THIS MONTH DUE TO RAPID 
PLU,,JNG OF THE REHEAT COIUS. 
INSPECTION AND SUBSEQUENT CLEANING Of MODULE A UNCOVERED PLUGGED SPRAY 
NOZZLES AND DEMISTER TRAYS DUE TO NOZZLE INEFFICIENCY. 
NODULE B OPERATED VERY WELL AND AN INSPECTION SHOWED THE MODULE TO BE VERY 
CLEAN. 

1 oo.o 
84.7 

90.6 
76.0 26.2 

744 230 

•• PROBLEMS/SOLUTIONSICOMNENTS 

4178 A 
B 
SY STEM 

t9.9 
100.0 

THIS MONTM 9 DUE TO COAL CONSERVATION• UNIT 1 VAS ON THE SYSTEM VERY LITTLE. 
NODULE B HAD DIFFICULTY FOR SEVERAL DAYS BECAUSE Of A CRACKED SHEAVE ON THE 
VENTURI PUMP. 
HIGH PRESSURE CLEANING ~N BOTH MODULES DURING THE COAL CONSERVATION ALON' 
VJTH REMOVING THE VENTURI THROAT RESTRICTOR BLOCKS PROVED BENEFICIAL JN 
MAINTAINING BETTER CONTROL Of THE DRAFT CONDITIONS IN THE SCRUBBER. 

99.7 
99.9 

92 .o 
92.2 

720 665 

•• PROBLEMS/SOLUTIONSICOMMatTS 

5/ 78 A 
B 
SYSTEM 

THE PIESSUIE DIFFERENTIAL ACROSS lHE VENTURIS HAS BEEN REDUCED BY APPROXI
MATELY 401 AT 140 MW BY RElllOVING THE VENTURI RESTAICTOR BLOCKS. PAITJCULATE 
REMOVAL ANO SOLIDS CARRYOVE I COULD BE ADVERSELY AFFECTED BY THIS ACTION. 
SINCE PAITJCULATE REMOVAL ~1 THE VENTURI 19 A FUNCTION OF WATER DROPLET 
SIZE 9 WHICk IN TUAN IS A FUNCTION OF PRESSURE DROP. INCREASED SOLIDS CARAY
OVU COULD POSSIBLY COMPUND REHEATEA PLUGGING PR08LE"S• THE UTILITY JS 
KEEPING A CLOSE WATCH FOR P•U66JNG. BUT HAS NOT YET FOUND ANYTHING U-USUAL. 
MODULE A WAS FORCED OUT Of THE 6AS PATH OIKE THIS MONTH FOR A VENTURI PIPE 
LEAK. 

99.4 
1 oo.o 

55 .;z 
56.1 

744 413 

u PROBLEMS IS OLUTION SICO MM EN TS 

6178 A 
B 
SYSTEM 

17.1 
15.6 

DURING THE LAST PART OF THE ~ONTH BOTH MODULES WERE FORCED OUT or THE GAS 
PATH DUE TO REHEATER LEAKS. IT REQUIRED A TWO DAY OUTAGE TO REMOVE THE 
LEAKING REHEATER BUNDLES. AIDITJONAL REHATERS ARE ON ORDER ANO ARE EXPECT
ED TO ARRIVE IN JUNE. 

94.) 
100.0 

23.7 
25.1 

720 181 

•• PROBLEMSISOLUTJONSIClfUIENTS 

7178 A 
8 
SYSTER 

t7.0 
t9.2 

DUllN6 A SCRUBBER INSPECTION• 25l DIEflISTER AND 751 ABSORBElt SPRAY PLU,UGE 
VAS DISCOVERED JN RODULE A. RODULE B VAS NOT AS BAD. 
HI6H VIBRATION WAS ENCOUNTERED JN THE TURBINE BEARIN6S DURING BOILER START 
UP• CAUSING THE BOILER TO S•UT BACK DOWN. 
THE PUG Mill FOR CHICAGO ADRIXTURES HAS BEEN APPROVED. AND THE NEW SLUDGE 
TREATMENT SYSTEM SHOULD BE OPERATING BY FALL. 
rHE SCRUBBER VAS FORCED OUT Of THE GAS PATH ONCE THIS MONTH WHEN THE 181 
ABSORBER DISCHARGE VALVE FAILED TO OPEN. 
THE BllLElt VAS FORCED OFF THE LAST FOUR DAYS Of lHE NONTH fOR CYCLONE 
LEAKS. DURING THIS OUTAGE. THE A AND 8 MODULE SPENT SLURRY VALVES 
VERE REPLACED. 

1 oo.o 
1 oo.o 

418 

11.6 
11.6 

744 77 



EPA UTILITY F6D SUIVEY: FOURTH QUAITER 1979 

COMMONWEALTH EDlSONt WILL COUNTY 1 CCONT.> 

------------------~----------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I IEMOVAL PEI BOILER f6D CAP. 

S02 PAIT. HOUIS HOUIS HOUIS FACTOR 
-----..------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

•• PR08LE"S/IOLUTIONS/COMMENTS 

8178 A 
8 
SYSTEM 

9 7.8 
99.6 

THE BOILER WAS PLAGUED ALL MONTH BY CYCLONE CASING LEAKS. BECAUSE OF THE 
CYCLONE PROBLEMS AND THE COAL CONSERVATION PAOGRAM 9 THE BOILER WAS OhlY 
OPERATED SEVENTY-SEVEN HOURS FOR THE MONTH. 
THE BOILER DOWN TIME WAS us:ED FOR PREVENTATIVE MAHHENANCE ON THE SCRUBBER. 
SI• NEW REHEATEAS WERE INSTALLED AND A DRAIN VALVE ON THE SPENT SLURRY LINE 
WAS REPAIRED. 
A VALVE JAILUAE ON THE 1•1 ABSORBER PUMP JORCED THE SCRUBBER FROM THE GAS 
PATH ONCE DURING THE MONTH. 
MODULE 8 EXPERIENCED A LEAKJN6 VENTURI HEADER. 

1 00 .o 
1 oo.o 

59.1 
59.1 

744 440 

•• PROBLEMSllOLUTIONS/COMMENTS 

9178 A 
B 
SYSTEM 

f7.7 
J7.7 

CHICAGO ADMIXTURES SPENT MOST OF THEii TIME OPERATING OUT OF THE THICKENER. 
THE SCRUBBER WASTE MATERIAL WAS TREATED WITH LIME AND fLT ASH AND HAULED 
OFF Tf AN OFF SITE DISPOSAL AIEA. 
REPAIRS TO THE VENTUll EMERGENCY SPRAY VALVE CAUSED ONE BOILEI OUTAGE 
DUIJN6 THE MONTH. 
A IEHEATER JLANGE LEAK WAS RESPONSIBLE JOR FORCING THE UNIT OJF. 
MODULE A WAS FORCED OFF ONCE DUE TO HI6H V58RATION Of THE l.D. BOOSTER FAN. 
THE PROBLEM WAS CORRECTED aw REPACKING THE COUPLING ON THE FAN. 

95.9 
96.0 

55 .4 
55 .5 

720 416 

** PR08LEMSllOLUTIONS/COMMENTS 

10178 A 
B 
SYSTEM 

180.0 
1(}0.0 

CHICAGO ADMl•TUAES SPENT "OST OF TMEIR TIME OPEIATIN6 OUT OF THE THICKENER. 
THf SCRUBBER WASTE MATERIAL WAS TREATED WITH LI"E AND flY ASH AND HA~LED TO 
AN Oft SITE DISPOSAL AREA. 
REHEATEA TUBE LEAKS, ONE IN MODULE A AND FOUR IN MODULE 8 9 CAUSED ONE 
BOILER OUTAGE AND CAUSED THE f60 SYSTEM TO BE UNAVAILABLE fOA A TOTAL 
OF NINETY HOUIS. SAMPLES Of THE TUBES HAVE BEEN SUB"ITTED TO O.A.D. fOR 
ME1ALLUA6JCAL EXAMINATION. 
A RUPTURED AIR LINE ON A VENTURI PUMP ISOLATION VALVE WOULD NOT ALLOW THE E 
VALVE TO 60 COMPLETELY CLOSED. 
WHEN THE A VENTURI PUMP WAS STARTEDe A VENTURI SPRAT HOSE RUPTURED. 
IT WAS DISCOVERED TMAT THE MODULE A VE.TURI TANI LEVEL PRESSURE SWITCH WAS 
NOT WORKING PROPERLY. 
THE PU'"ILL ORDERED FOR CHICAGO AD"JXTURES HAS AIRIVED ON SITE. IN OCTOBER, 
THEY Will FINISH THE CONVERSION, WHICH Will Al.LOW THE MATERIAL SERVICE 
MIXER TRUCKS TO BE ELIMINATED. 
IN OCTOBER, THE THICKENER WILL HAVE TO BE BYPASSED WHILE THE UTILITY DOES 
MAINTENANCE ON THE RAKE AND REPLACES SOME LEAKIN' VALVES. 

100.0 
, oo.o 

35 .o 
35.0 

744 261 

** PROBLEMS I• OLUTION SICOMMENTS 

11178 A 96.2 

LOW BOILER HOURS WERE DUE TO FOUR OUTAGES CAUSED BT Hl&H 8EARIN6 METAL 
TE"PERATURES AND EXCESSIVE VIBRATION IN THE 1-B FORCED DRAFT FAN. 
THE BOILER DOWN TIME WAS Ult LIZED FOR CLEANING AND REPAIR OF THE ~ENTURI 
THROAT. SUMP AND SUMP SCAEERS. AND INLET BLOCK DAMPERS Of MODULE A 9 AS 
WELL AS THE VENTURI AND ABSORBER TANKS AND SCREENS AND All ABSORBER SPRAY 
NOZZLES Of BOTH MODULES. 
ON INSPECTION. IT WAS DISCO,ERED THAT THE B MODULE ABSORBER DEPAITME-TAL 
DAMPER HAD SLIPPED 50l CL091Do THE DAMPERS WERE JACKED OPEN AND WELDED 
IN PLACE. 
TO COIRECT A HIGN PRESSURE DIOP ACROSS THE MODULE 8 REMEATERe A NEW METHOD 
WAS EMPLOYED WHEREBY ONLY THE MIDDLE TUBES WERE REMOVED 9 ALLOWING THE TOP 
AND BOTTOM TUBES TO BE SEEN AND CLEANED. ELI"INATIN& THE REMOVAL Of All THE 
TUBES. THIS PROCEDURE CUT OUTAGE TIME fAOM ONE OR TWO WEEKS TO TWO DAYS• 

1 oo.o 

419 



EPA UTILJ1Y FGD SURllEY: FOURTH QUARTER 1979 

CO,.lllONWEALTH EDISON: WILL CCUNTY 1 (CONT.> 

----~-------------..---------~-----------PERFOR .. ANCE DATA-------------------~---------------------
PER I OD RODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PER BOILE* FGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR 

-----·------ ----------- ----------- ----------- ----- ----- ----- ------
8 8 5.2 1 oo.o 48.3 
SY STE" 720 348 

** PROBLERSISOLUTJONSICOMMENTS 

1Z/78 A 
8 
SY STE" 

• 5.3 
• 4.5 

THE ua1T WAS DOWN THREE TIRES THIS MONTH DUE TO A VENTURI PUMP AND TWO 
BOOSTl!R FAN OUTAGES • 

1 oo.o 
1 oo.o 

744 480 

** PR08LEMSllOLUTJONS/COMMENTS 

1119 A 
8 
SYSTEM 

13.5 
• 2.2 

REHEATER TUBE LEAKS CAUSED TWO OUTAGES• 
THE MODULE 8 SPENT SLUARY DRAIN WAS REPAJRED. 

1QQ.O 
87.1 

61.3 
53.4 

744 456 

** PROBLEMSllOLUTIONS/COMMENTS 

2119 • '3.0 
8 f 3.0 
SY STE" 

THE S02 PLAllT WAS fORCED OFF TWICE THIS lllONTH DUE, TO REHEATER TUBE LEAICSe 
TWO TUBES 011 MOOULE A AND FOUR Tij&ES ON lllODUU 8 WlllE AEPLACU. 
THE 1.D. BOOSTER FAN ON "ODULE B WAS fOULED ANO NAO 10 BE REPLACE•. 
TWO SPECIAL SECTIONS Of VENTU•I PIPIN&e • SIXTEEN TO EI&HT INCH ECCE•TRIC 
REDUCER ANO AN OffSET TEE WIRE PREPAREI BY LOCKPORT fA81llCATIN6 AND lNSTAl
LED THIS MONTH• THE ORi&INAI REDUCER AND TEE HAD BEEN PATCHED AND WELDED SO 
MANY TIMES THAT THEY WERE BIYONO REPAIR. 

91 .3 54.2 
91.3 54.2 

672 399 

•• PROBLEMS/SOLUTIONS/COMMENTS 
THE UNIT WAS FORC.:D Off ONCE FOR A MAIN STUM HEADER LUIC • 

3179 A 180.0 100.0 46.0 
B 68.6 100.0 46.0 
SYSTEM 744 343 

** PROBLE"SIS OLUTJOJUIC UOtENTS 

4179 A 
SYSTEM 

5179 A 
8 
SY STE" 

THE S'STEM WAS fOICED OUT TVIC£ IN FEBRUARY ANO FOUR TIMES IN MAICM tUE E 
TO A VENTURI HEADER LEAK. A TEN fOOT SECTION Of PIPE WILL HAVE TO BE 
REPLACED DOE TO ~ITENSIVE CORROSIO~. 
THI SYStet WAS DOWN ONCE FOR A SPRAY HEADEI LEAK. 
"ODULE 8 EXPERIENCED A LEAK IN THE VENTUll DOWNCOMER. A FIVE FOOT SECTION 
OF THE PIPE Will HAVE TO BE REPLACED. 

.o 

.o 

7ZO 

744 0 

* * PIOBLIE•S" OLU no• SICOIU'ENTS 

6179 SYSTElll 

1119 SYSTE" 

8179 SYSTE" 

UNIT 1 WAS OUT OF SERVICE TifE ENTIRE lllONTN DU£ TO A BOILER OVERHAUL. 
CKICAIO ADMIXTURES WILL STOCKPILE THE FIXED SLU06E ON STATION PIOP£11~. 

720 

744 

744 

0 

0 

0 

** PIOBL£MSIS0LUllON"ICOMMEM1S 
UN'lT it HS OUT Of SHVJCE TO tEPLACE THE Utt NEATH TUHS 9 TUBE SHEEI A91D 
HOPPERS. DURING THIS OUTA,Ee THE WORN VENTUII SPRAY NOZZLES AND DEMISTERS 
WEIE IEPLACEO• WELDIN' LEAKS AND 6ENEIAL CLEANIN' Of THE SOZ INTERNALS 
WAS ALSO DONE AT THIS TINE. 

420 
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EPA UTikITY F60 SUIVET: FOURTH QUARTER 1979 

CO""GMWEALTM EDISON~ WILL COUNTY 1 (CONT.> 

------------------~----------------------PERfOA"ANCE DATA------------------------------------------
PERlOD NODULE AVAILABILITY OPERABILITY RELIABILITY UTILJZATJON I IE .. OVAL PE• BOILER F6D CAP. 

S02 PART. MOURS HOUIS HOUIS FACTOR ------ ------ -----.------ ----------- ----------- ~--------- ----- ----- ----- ------ ----- ------

9119 SYSTE" 

10179 SYSTE" 

11179 A 
a 
S1STE" 

'3.3 
'3.3 
53.3 

THE BOILER AND THE SCRUBBER ARE SCHEDULED TO RETURN TO SERVICE OCTOBER 1e 
1979. 

1 oo.o 
1 ao.o 
., 00 .o 

85.4 
85.4 
85.4 

7ZO 

744 

720 

0 

0 

336 336 

•• PIOBlf"S/I OLUTIOllS ICO""EN TS 
ON NOVE .. 8ER Se UNJl 1 RETURNED TO SEIVlCE AFTER A SIX "ONTM OUTA6E TC 
REPLACE THE AJA HEATER TUBES 9 TUBE SMEET AID HOPPERS. 
DURIN6 THE OUTAGE• SEVERAL lEN6TMS Of VENTURI PIPIN6 HAD TO BE AEPL•CED 
WilH NEW RUBBER LINED PIPE. 
THE SOZ UNIT DID NOT FORCE TME BOILER OFF ~T ANY Tl"E DURING NOVE .. BERo 

4Z1 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 14 
DESI"' AND PERFOR .. AllCl DATA FOR OPERHIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COflPANY UflE 
PLAlllT NUE 
UNIT NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EfllSSielll LltllTATION - 1116/J 
S02 EflISSION Ll"lTATlON - N61J 
NET PLANT GENERATING CAPACITY - tlW 
GROSS UNIT GENERA TI N6 CAPACITY - flll 
NET UNIT GENEAATIN5 CAPACITY W/F60 - tlW 
NET UNIT GENERA TING CAPAC I 1Y WOIF6D - tlW 
EQUIVALE~T SCRUBBEO CAPACITY - tlW 

•• BOILER DATA 
SUPPLJ ER 
TYPE 
SERVJCE LOAD 
CO .. flERCIAL SERWICE DATE 
flAXJRUtl BOILER FLUE GAS FLOW - cu.MIS 
fLUE GAS TE .. PEIATURE - C 
STACK HEIGHT - fl 
STACK TOP DIA .. TER • Ill 

•• FUEL DATA 
fUEL TYPE 
fUEL GUDE 
AVERAGE HEAT CONTENT - Jl6 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH COllTENT - 1 
RANGE ASH CONTl NT - I 
AVERAGE flOISTUIE CONTENT - I 
IANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONlENT - I 
RANGE SULFUR CINTENT - J 
AVERAGE £HLORIOE CONTENT - 1 
RANGE CHLORIDE CONTENT - 1 

•• ESP 

•• tllECHAllitAL COLLICTOR 

•• PAii TI CULA TE SCRUBBER 
NUMBER 
TYPE 

DETROIT EDISON 
ST• UAlR 
6 
BELLE RIVER 
fHCHIGAN 
c 
****•* (****** LB/MBTU> 

1376. ( 3.200 LB/lllMBTU> 
1771.0 

260.0 
••••••• 
••••••• 
••••••• 

COflBUSTION ENGINEERING 
•••••• 
BASE 

0/61 
46S.77 
132.2 

•••••• ........ 
COAL 
SUBBJTUflINOUS 
••••••• 

4.00 ....... 
•••••••• 
22 - 24 

.35 
0.3 - 0.4 
•••••••• ....... 

z 
VENTURI 

( 98 7000 ACffl) 
c 270 f) , .... ,,, 
(••••• FT) 

(****** BTU/LB) 
9,500 - 9,600 

------------------------------------------PEAFOAflANCE DATA------------------------------------------
PER 100 MODULE AVAI~BlllTY OPERABILITY RELIABILITY UlILllATIO.. I RElllOVAL PER BOILER f6D CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

12174 S YSTE" 

1175 USTE" 

_____ , ______ ----------- ----------- ----------- ----- ----- ------
720 

744 

744 

•• PAOBLUISISOLUTIONSICOlll"ENTS 

2175 SYSTEtl 

:H75 SYSH .. 

INSTAl.LATION Of THE f6D SYSTE .. WAS ESSENTIALLY COflPLETED BY THE NOVEflBEAe 
1974 TMAOUGM JANUARY 197S P) 1100. 
A fAUL 1Y INSTRUMENT PANEL WNICH WAS INCORRECTLY WlREO HAS BEEN RETUAlllED TO 
THE lllANUFACTUllER JOA REPAIR. 
TO DATE, THE UTILITY HAS WATER TESTED ALL THE AUXILIARY EIUIPflENT. THE 10 
fAlll HAS BEEN TESTED ANO AIR BALANCE HAS BEEN CHECaEo. 

672 

744 

720 

422 



EPA UTilITY f6D SURVEY: fOURTH QUARTER 1979 

DETROIT EDISON: ST. CLAIR 6 CCO"T.> 

---------------------------------~-------PERfOR .. ANCI DATA--~---------------------~---------------
PERJ OD RODULE AVAILABILITY OPERABILITY RELIABILITY UTILilATlOlt I REMOVAL PER BOILtK f6D CAP. 

502 PART. HOURS HOUtlS HOURS FACTOR -----· -----·------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROBLE .. S/IOLUTIO"S/COMMEN1S 

517 5 SY STEM 

5175 SYSTEM 

7175 SYSTE" 

A COLD FLUE &AS RUN WAS SUCCESSFULLY CONDUCTED "ARCH 22 AND 23. DURIN6 
THIS PERIOD THE RUBBER-LINED PUMPS WERE REPAIRED AND THE Ll"ESTONE PREARA• 
TlON SlSTEM WAS CALIBRATED. 

744 

no 

744 

•• PROBLE .. S/IOLU1ION5/COMMENTS 

8175 USTEfl 

9175 SYSTEM 

TME FlAS1 HOT fLUE GAS RUN WAS COND\KlED ON JUNE 22 0 1975. THE RUN LASTED 
FOR A PERIOD Of 22 HOURS. DURING THIS RUH• THE SCRUBBER WAS PURPOSELY 
TRIPPED Off AT LOADS Of 40 AND 80 PERCENT. THIS WAS PERFORMED TO OBSERVE 
IF ANY DETRIMENTAL EFFECTS TO 1HE STEA" 6E~ERATION OPERATIONS RESULTED. 
NONE WERE DETECTED. THE SlSTEM WAS TAKEN OUT OF SERVICE FOLLOWIN6 THIS 
GAS AUN TO CORRECT THE FOLLOWING MAJOR OPERATION AREAS: 

6AS CIRCUIT: LU6I THROAT POSITIONAL FAILURE; DETERIORATION Of lHE 
t•RPEA SEAlS; SEVERE VIBRATIONS; S02 ANALllERS INOPERATIVE. 
LIQUID CIRCUIT: FAILU•E OF PH CONTROL SYSTEM; TAR6ET FLOW METER 
TARGETS HAVE BEEN BRO•EN Off; PUMP SEAL WATER LOW fLOW ALARM lAJPS. 

744 

720 

• • PIOBLEMS/I OLUTION S/CO .. llEN TS 

10/75 SYSTEM 

11175 SYSTEM 

'2175 SYSTEM 

A SECOND HOT FLUE 6AS RUN WAS lNlTlATED ON AU6UST 6 AND LASTED 27 HOURS. 
Tffl AUN WAS TERllINATED BECAUSE OF A REMEAT£R THERllOCOUPLE fAILUAE. A 
SUBSEQUENT INSPECTION Of TH! SCRUBBIN6 SYSTEM REVEALED NO APPARENT 
ABNORMALITIES 01 "ALFUNCTIONS. 
A THIRD HOT FLUE GAS AUN OF 41 ffOURS DURATION VAS COMPLETED OCTOBER ~. THE 
MAIN OBJECTIVE OF THIS AUN WAS TO EVALUATE VARIOUS COfllPONENTS OF THE FRESH 
WATER SPRA1 SYSTEll AND EFF~CTS ON SYSTEll OPERATION. TffE TEST RUN WAS 
PREl'IATUllELl TERMINATED BECAUSE Of A BOILER FEED PIJPIP llALFUNCTlON • RE SUL TING 
IN A REDUCED BOILER LOAD CAUSING SUBSEQUENT WEEPING OF THE VASH TRAY. 

744 

120 

744 

•• PROBLE .. Sll OLUTION S/CO M"ENTS 

1176 5"STUt 

2176 SYSTE" 

3176 SYSTEM 

4176 SYSTEM 10 o.o 

A fOUITH FLUE GAS RUN Of 23 DAYS DURATION WAS TER .. JNATED DUE TO EXCESSIVE 
VIBRATION IN THE I.D. & BOOSTER FAN. ONE OTHE~ SCRUBBER-RELATED OUTAGE 
OCCURRED WMEN THE PACKING ~F ONE Of THE SCIUBBEA RECIRCULATION PU .. PS NEEDED 
"AJNTENANCE. S02 REMOVAL DURING THIS PERIOD WAS 90 PERCENT AND PARTICULATE 
0Ull6 LOADIN6 WAS 0.1 LB/1000 LBS Of flUE 6AS FOR 1-3 PERCENT SULFUR COAL. 

744 

696 

744 

, oo.o 720 

** PROBLEMSllOLUTIONS/CO .. MENTS 
THE 31-DAY VENDOR QUALIFICATION RUN AND FINAL ACCEPTANCE TEST WERE 
COMPLETED 8' RAY 29. THE QUALIFICATION AUN WAS tOfCDUCTED ON A •HANDS Off• 
BASIS USING PLANT PERSONNEL EICLUSIVELY. THE SYSTEll WAS IN SERVICE 100 
PERCENT OF THE TJllE THE BODIEI WAS OPERATIONAL. THE flNAl ACCEPTANCE TEST 
CONSISTED OF Sii 4-HR. TEST RUNS CONDUCTED IN THE SPACE Of ONE WEEK. TME 
S02 REMOVAL EFFICIENCY FOR NIGH SULFUR COA4 VAS 90.9 PERCENT. PARTICULATE 
REMOVAL ALSO EICEEDED DESI6N LEVELS. NO RAIOR CHE"JCAL OR llECHANJCAL
RELAT ED PROBLEMS WERE ENCOUNTERED. 

744 

423 



EPA UTJLI TY f6D SURVEY; FOURTH QUARTER t979 

OETROJT EDISON: ST. CLAIR 6 (CONT.> 

-------------------. ---·------ ---------·-P£ I fORNANC:I DA TA--------··------------------------------
PER I 00 "ODULE AVAILABILITY OPERABILITY RELIABILITY U1IL1ZAT10N l RE .. OVAL PER BOILER f6D CAP. 

S02 PART. HOURS HOURS HOURS fACTOI 

------------ ----------- ----------- ----------- ----- ----- ------ ----- ------
6176 SYSTEM 720 

1116 SYSTEM 744 

8176 SYSTE" 744 

•• PROBLE"SllOLUTIONSICO""ENTS 

9116 SYSTUI 

10176 SYSTE" 

THE UTILITY IS NOW pAEPARIN6 TO CONDUCT A 2 MONTH MHIJ"UM INTERNAL SCRUBafl 
DEMON51RAT10N PR06RA" TO AC8UIAE OPEAATIN6 OATA AND lNfOR .. AlION. f0LLOMIN5 
THE COMPLETION Of THIS PRO&RAM THE BOILERS WILL f IRE LOW SULfUR DECIEI 
COAL tQ.3 TO 4.0 PERCENT) TO MEET S02 ERISSION RE6ULATIONS. THE SCRUllEIS 
WILL CONTINUE TO OPERATE IN THE PARTICULATE REMOVAL "ODE. 

720 

744 

•• PROBLE .. SIS OLUTION SICOMlllENTS 

11176 SYSTEM I O.O 

THE IMTERNAL S02 SCRUBBING IENONSTIATION P•O&RA" COlll .. ENCED ON OCTOBER 14. 
TME SCRUBBERS OPERATED CONTINUOUSLY FOR 10 DAYS~ 
OPERATION ON THE DEMONSTRATION PIO&RAM WAS 11nE1iRUPT£D BY A FORCU snuaau 
ouuu RES UL TIN6 no .. SCALE AND SOLIDS CARIJ"YOVU FIOll THE IUISH TRAY AND 
MIST ELIMINATOR TO THE SCRUBBER IeD• BOOSTER FAN ASSPIBLY 9 CAUSINi WillA
TlON AND BALANCE PROBLEMS. IT WAS DECIDED TO SANDBLAST lME FAN 10 REROWl 
SOLID• BUILDUP ON lHE f AN ASSElllL Y • 
TME UTILITY PLANS TO MODIFY THE COlllPONEN_T ... S llllSH SYSlElll FOR 61 EATER flOW 
CAPABILITY AfTER COMPLETION Of THE 502 SUUBBIN' P'R06RAM. )ECO ALSO PLAllS 
TO CONTINUE PARTICULATE SCRUBBlN& FOLL0~1N6 THE TER"INATlON Of THE SOZ 
PR06RAfl BY UNCOUPL1N6 THE SPRAY TOWERS ANO MAINTAINING lME PEABODY-LUR~J 
VENTURI SCRUBBERS IN THE FLUE &AS STREA... SOME Ll"ESTONE MAY HAVE· 10 BE 
ADDED 10 THE PARTICULATE SCRU8BIN6 SOLUTION IN ORDER TO PREVENT LOW PM 
SWIN65 ANO MINIMIZE THE POSSIBILITY OF ACIO CORROSION DAlllA6E TO THE 
INTERNAL COlllPONENTS. 

7ZO 

•• PIOBLE"Sll OLUTIONSICOIHtEWlS 

12176 SYSTEll 51.0 

f0LLOWlfl6 THE COMPLETION OF SAND BLASTIN6 •PERATIClltS TO SCRUBIEl"'S I.t. 
BOOSTIR FU fOI IEROVAL OF t!OLID$ BUILD UP• OPERA'UONS RESUMED ON NOWER8E• 
7 ANO CONTINUED THROUGHOUT ·'IHE "ONTH. THE SYSTER"'S AVAILABILITY INDEX FO• 
THE llllNTH kAS 80 PERCENT. THE lllAJORJTY Of THE OUTA&E TINE VAS CONSUMEI 
PROCUAIN6 SANO BLASTJN6 SERVICES. THE OPERATION ITSELF RE8UIRED ONLV I 
HOIJRS. 

744 

•• PROBLElllSllOLUlJONSICOMlllENTS 

1111 SYSJElll • o 
2117 SYSTEM .o 

THE 502 DEMONSTRATION PA06RAM CONTillUED THROU&HOUT DECEMBER. THE SYSTE11·ss 
AVAILABILITY INDEX FOR THE PERIOD WAS 51 PERCENT. 
SCAU8BEA OUTHES RESULTED f'IOM LllllESTONE fEEtEI PllOitLEllS. 
SCRUBBER OUTAGES RESULTED ftlO" OlNSE SLUIAY TRAVERSE PUMP PROILE"S• 
SCRUB8ER OUTAGES RESULTED FROM DENSE SLURRY TANK A5ITATOR MALFUMCTIO-S. 
PH SAllPLIN6 LINE PLU66IN6 •·suLTEO IN SOllE OUTAGE TlllE • 

744 

672 

•• PROBLEMSllOLUllONSICe"lllENTS 
lHE s&z DERONSTIATJOtl PAO&R•N was OFFICIALLY T£RRJNATED ON DEC. 11. 1976. 
THE 5'1U88ER PLANT VAS SHUT IOlflll Al THIS POINT AND fLUE GAS WAS BY-PASSEi 
ARGlllll TN£ SYSTE"• 

3111 S'5l£" .o 744 

424 



EPA UTilITY f6D SUIV£Y: FOURTH QUARTER 1979 

DETIClT EllSOll: ST. CLAIR 6 <coin.> 

----·······-------~-----------···-------·PERFORRANCE DATA-------------------------~---------------

PERJOD MODUlE AVAIU81LlTY OPERABILITY AELIABIUTY UllLllATIOlll I IEROVAl PEI BOJLER f6D UP. 
S02 PART. HOURS HOURS HOURS FACTOR ------ ------ -----~------ ---·------- ----------- -----------

4177 

5177 

6171 

7/77 

8/77 

9111 

10177 

11117 

12111 

1/78 

zna 
3171 

4118 

5178 

•• PROBlE"S/!OLUTJONS/CG"MENTS 

S'fSTEfl • o 
USTE" .o 
$YSTEfl .o 
SYSTEll .o 
SYSTE" .o 
SY STE" .o 

S'5lE" 

THE BOILER REMAINS IN SERVICE• FIRIN6 LOW ~ULfUR <0.3S> WESTERN COAL. 
CURRENl PLANS CALL FOR THE SCRUBBER PLANT TO RfMAJK OUT OF SERVICE UllTIL 
MID-JUNE FOR DESIGN AND OPEIAT1N6 9'0DlfIUTIONS. 'RESUMPTION Of SCRU8BER 
OPERATIONS WILL OCCUR IN THI PRIMARY PARTJCULATE-REROVAL MODE. TH£ 
PEABODW•LUR'I VENTURI SCRUBBERS AND SPRA! TOWER ABSORBERS WILL REMAlll IN 
THE 6AS STREAM. SOLUTION WILL BE CIRCULATED THROUfiH THE VENTURI'$ WASH 
TUYSe AND MIST ELIMINATORS'• NO SOLUTlOll WILL BE CIRCULATED THROU'H THE 
SPRA• ZONE Of THE ABSORBER TOWERS. LIMESTONE REA6ENT Will 8£ ADDED TO TKE 
SCllUBBHI' SOLUTION IN ORDER TO"PREVENT LOW PM SWINGS AND SU9SEQUEll1 
MATERJ AlS DA,.AGE TO THE SCRUBBER'S INTERNALS. S02 REMOVAL SHOULD RESIDE 
IN THE 35 10 501 RANGE IN TMIS RODE Of OPE.ATION BECAUSE Of THE SOLUTIOll'S 
ALKALINITY DUE TO THE fLY ASH AND LIRESTONEe ALSO DECO PLANS 10 MAI~TAIN 
A MI6" ER L/6 RATIO IN TNE SCRU88Ell "ODULES. THIS "ODE OF OPU ATION IS 
PAO,UClED TO CONTINUE FOR A ONE TO TMRU YEAR PERIOD FOLlOWU.6 THE 
MID-JUNE RESTART • 

720 

744 

720 

744 

744 

720 

744 

•• PROBLERS/SOLU1ION$/COMllENTS 

S YSTER 

SYSTER 

SY STEM 

$YSTEM 16.0 

SYSTEM 15.6 

SYSTEM 90.0 

SYSTER • 4.6 

THE UNIT WAS PULLED OFF LINE IN DECEMBER 1976 AND DID NOl RESTART UN11L 
OClOBEI 1977. WHILE THE UNIT WAS DOWN TME UTILITY INSTALLED 8UilDIN6S 
AROUNI P"'PS THAT WERE ElP~tED TO SEVERE WEATHER CONDilIONS. 

720 

744 

744 

67Z 

744 

720 

744 

•• PROBLEMSISOLUTIONSICOll"EftTS 
THE u•Il EXPERIENCED SPRAY •EADER PR08LERS II THE A8liORBER TOWEi. SOME 
BROKE• NOZZLES WERE DISCOVERED. 
THERE WERE SOME 1.0. BOOSTER ,AN PROBlERS. THE UTILITY "UST SANO BLAST THE 
FAN EVER1 4 TO 5 WEEKS WHEN THE MAGNITUDE OF VIBRATION OF THE FAN BECOllES 
EXCf$$]VE FROM SCALE fORRAn~N; HOWEVERe IN THIS INSTANCE THE PROBLE" WAS 
A ~ESULT Of A LOW fAN OIL llVEL. 
THi UTILITY NOW OPERATES 3 RECYCLE TANK AGITATORS. PREVIOUSLY ONLY 2 WERE 
OPERATEI• 11 WAS FELT THAT PART Of THE TANK PLU66IN6 WAS A RESULT Of 
lNSUfflCIENT A61TATJOI. 
THE SlUIAY SPRAY SUR6£ TANK ENCOUNTERED CONTINUAL OVERFLOW PROBLEMS ~HEN 
THE ABSORBER SUNP PURP WAS OP£1ATIN6. THI~ WAS BELIEVED TO 8£ A RESULT OF 
A BROKEN SECTION IN THE SPllY NOZZLE LINES. $PWAY WAS 8EJN6 tlRECTEt 
UP~AID TO TNE BOTTOM Of A TRAY llST£At Of DOWN• COUNTfl(UIRENT TO lHf 
6AS fLOW AS INTENDED. 
REHEATER PaOBLE~S OCCURRED VITH THE fOtflATJOM Of OIL CLINKERS IM THE 
BUINEA AREA. IT WAS DISCOVERED THAT TME AlW SUPPLY TO THE BURNER WAS 
INSUFFICIENT. 

425 



EPA UTILITY f60 SURVEY: FOURTH QUARTER 1979 

DETROIT EDJSON: ST. CLAIR 6 (CONT.> 

-------------------.----------------------PERFOR .. ANCE OATA----------------------------------··------
PERIOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I RE .. OVAL PER BOILER fGD CAP. 

S02 PART. HOURS HOURS HOURS Far101 ------ ------ ------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------so .. E SPRAY HEADER PROBLEMS WERE ENCOUNTERED. THE f RP PIPING WAS RUPTURING. 
IT WAS SUSPECTED THAT THE R-OPTU"tS WERt A AESUL) Of "'WATER HAMMER• I.E. 
THE SUR6E THAT OCCUAAS IN THE PIPE WITH A SUDDEN FLOW RATE CHANGE. 
THE SPRAY HEADERS WERE PLUGGING. WHEN THE HEADERS ARE DRAINED (E 0 &0 

SYSTE"S SHUTDOWN) SOME SLURRY SETTLES IN THE HEADER LINES ETC. RINSE LINES 
ARE NOW BEING INSTALLED TO FLUSH OUT HEADEaS DURIH6 FUTURE SHUTDOWNS. 

6178 SYSTEM 87.9 720 

** PROBLE .. SISOLUTIONSICO .... ENTS 
ONE Of THE BLADES CA"E LOOSE FROM AN IoD• BOOSTER FAN AND PASSED THROUGH 
THE HOUSING. REPAIRS WERE MADE WITHOUT SEIIOUS COlllPLICATIONS. 

7178 SYSTEM t6.0 744 

8178 

9178 

10178 

11178 

12178 

1179 

2179 

3119 

4179 

5119 

6179 

1119 

8179 

9119 

10179 

** PROBLEMSllOLUTJONSICOMMENTS 

SYSTEM I 0.4 

SYSTEM 19.0 

SYSTEM .o 
SYSTEM .o 
SYSTEM .o 
SYSTEM 

THE INSTALLATION Of RINSE LINES HAS NOl YET BEEN CO .. PlETEDo 
PROBLEMS WITH RUPTURED SPRAY HEADER PIPING CONtINUED. Il HAS &EEN POSSIBLE 
TO OPERATE THE SCRUBBER WITN THE RUPTURED LINES WITHOUT SERIOUS 
CONSEQUENCES. IT IS NOT CRUCIAL THAT REPAIRS BE "ADE IMMEDIATELY. 

744 

720 

744 

720 

744 

744 

•* PR08LEMSllOLUTIONSICOMMENTS 

SYSTEM 

SYSTEM 

DURING THtS PERIOD RECYCLE TANK A61TAlOR\ WERE BREAKING LOOSE A~D SIMILAR 
PROBLEMS WERE ENCOUNTERED WITH THE SLURRY STORAGE TANK A6JTATORS. TME 
SCRUBBING SYSTEM WAS REMOVEI FROM SERVICE fROl'I SEPTEMBER THROUGH JAMUARY. 
STEADY BEARJN6S WERE INSTAL•ED AT THE BOTTOM Of THE RECYCLE TANK SOLVIN6 
THE RICYCLE TANK AGITATOR PROBLEM. THE SLURRY STORAGE TANK SYSTEM ALREADY 
HAD STEADY BEARINGS. THESE WERE REWORKED TO IMPROVE OPERATIONS. 

672 

744 

** PROBLEMSllOLUTJONSICOMMENTS 
SOME 8EHEATEll PROBLEMS OCCURRED. 

SYSTEM 720 

SYSTEM 744 

SYSTEM 720 

SYSTEM 744 

SYSTEM 744 

SYSTEM 720 

SYSTEM 744 

** PR08LEMS/IOLUHONSICOMMENTS 
THE SYSTEM IS CURRENTLY DOWN BUT IS EXPECTED TO BE BACK ON LINE SOON. THE 
SCIUBBIN& SYSTEM HAS OPERATID ONLY 1 VEEl SINCE MAY 18w 1979 BECAUSE Of 
SUMP P ROBL EllS • 
THE AIIlATOR BEARING SYSTEM WAS POORLY DESIGNED. TMl BEARING SYSTE" HAS 
NOW BIEN CO"PLETELf REDESIG•ED. lHE AUTATOAS HAVE NOW OPEllAHD 200C HOURS 
ON THf NEW BEARINGS. THE UTILITY WILL PROBABLY DRAIN THE TANK AFTER ABOUT 
SOC MORE HOURS TO INSPECT ANO REAtJUST THE BEARINGS. THE NEW BEAAJNS 
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EPA UTlllTY F60 SURVEY: FOURTH QUARTER 1979 

tETIOJT EDISON: ST. CLAIR 6 <CONT.> 

---------·--------.... ---·------------------PEAFORMANC6 DATA-----------------------------~------------
PfRJ OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION X REMOVAL PEA BOILER f6D CAP. 

11179 SYSTEM 

12179 SY STEM 

S02 PART. HOURS HOURS HOURS FACTOR 

-----.------ ---...------- ----------- ----------- ----- -----

t o.o 

'a.a 

SYSTEM IS COMPOSED OF STAINkESS STF~• •ARTS. 
10QS Of THE ST. CLAIR FLUE GAS PASSES THROUGH THE ESP. 501 OF THAT FLUE 
GAS ENTERS THE SCRUBBER. THE UNJT IS 1£GUIIEO TO MEET A 55% OPACITY, 
HOWEVER• A VARIANCE HAS BEEN GRANTED ALLOWING A 651 OPACITY UNTIL THE 
SCRUBBER IS AGAIN OPEIATIOMAL. THE UTILITY lS PREPARING TO INSTALL A 
NEW ESP WHitH WOULD BE OPERATIONAL IN 2 YE~RS. WHEN THE NEV ESP IS lN• 
STALLED THE SCRUBBING SYSTE" ANO OLO ESP WILL 8£ SCRAPPED. THE UNJT WJLL 
THEN BE REQUIRED TO MEET A 20% OPACITY. 

720 

744 

• • PROBLEMS ISOl.UTJON SICO M"ENTS 
THE UNIT CA"E BACK ON LINE &ROUND MIO•NOVEMBEI. 
NtW DEMUR PUfllPS WllH UECTOAS VfRE IMSTALLED TO ASSIST THE SUMP PUll!PS 
UNllL lNE esp•s COME ON LINI. 
THE ABSORBER PUMPS HAVE BEER A PROBLEM RESULTING IN A UPACITY TURNDQVN 
TO 225 MW (FROM 230 fllV). 
ONE OF THE COAL MILLS HAS BIEN DOWN CAUSlN6 ll~ITED OPERATIONS. 
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EPA UllLIU F6D SURWU: FOURlH QUAl1U 1979 

SECTION 14 
DESIGN AND PERFOR"ANCE DA1A FOR OPERA110NAl PARTICLE SCIUBBERS 

--------••-••·---••P••-•••---------------------------------------------------·-••••--••-------------
CO .. PANY fllAIU 
PLANT NAllE 
UNIT NU .. 8ER 
CITY 
STATE 
REGULATORY ClASSlFI CATION 
PAaTJCULATE UUSSJ8N LHIJTHION - N61.I 
S02 ENlSSION LlNIT,TION - N6JU 
NET PLANT GENEAATI•G CAPACI1Y • "W 
&ROSS UIUT 6ENERATIN6 CAPACin - Niii 
NET UNIT 6ENERATJN5 CAPACllY WJFH - NW 
NET UNIT &ENERATJN6 CAPACITY WOJFfiO - NW 
EQUIVALENT SCRUBBEG CAPACITY - llW 

** BOILEll DA TA 
SUPPLIU 
TYPE 
SERVICE LOAD 
COllllERClAL SERIICE DATE 
llAXINUll BOILER FLUE GAS FLOV - cu.N/S 
FLUE GAS TEllPEIATURE - C 
S1AC I. MUCttlT - M 
STACIC TOP DIANI TU - N 

** FUEL DATA 
FUEL TWP£ 
FUEL UADE 
AVERAGE MEAT CONTENT - .1/6 
RANIE HEAT CONTfNT - B1UILB 
AVUA&E ASH COii TfltT - I 
AAN&E ASH CON11 NT - I 
AVERA&E M01STU9E CONTUIT - I 
IANGE MOISTURE CONTENT - I 
AVERA&E SULFUR CONTENT - I 
RANGE SULFUR ClllTENT - l 
AVERAGE CHLORIDE CONTENT - 2 
RANGE CHLORIDE CONTENT - l 

** FABRIC FILTER 
llUNBER 
nn 

** ESP 
NU"8U 
TYPE 

** MECHANICAL COLLECTOR 
llUNB Ell 
TYPE 

** PAI TJ CUU lE SC "'B8EI 
NUNBU 
TY Pt 
SUPPLIER 
SNEL,l MUU JAL 
LUIJI& NATUlAL 
801l£1 LOADISCIUBBEA - I 
FLUE &AS CAPA'CI" - cu ... IS 
FLUE &AS TElllPEIATUIE - C 
LI& RATIO - LITER/CU." 
rltE S SURE DROP • Kr A 
suruf JC UL 6AS VUOCJ" - N/S 
'ARTICULATE l•LET LOAt • &ICU." 
PARTICULATE OUTLET LOAD - N&l.1 
,ARTJCULATf OUl&N IUOVM. EfflCUNCY - I 
S02 JNLEl CONCINTIATION - PPR 
S02 CUlLET CONIENTIATICll - PPM 
S02 IESlftN IENOVAL EFflClENCW - I 

lllNNISOTA POWER I LIGHT 
AURO IA 
1 
AUROU 
NJNKISOTA ....... 

251. ......... 
11 t.O 

5-8.0 
57.3 
58.0 
sa.o 

C .600 LBlllNBTU> 
(****** LBINllBTU> 

COllBUSTION EN6INEEAlll& 
PULVERIZED '(()AL 
•••••• 
0153 

14'1' .5:7 
11'1.1 

•••••• 
••••••• 

COAL 
SUBB JTUNINOUS 

c 3oanoo auo 
' 340 n (•••• ,,,. 
•••••• fT) 

204d9. C 1100 BTUILI) 

9.00 
.,, ..... 

2a.10 
24.0-26.7 

., .37 
o. a-1.31 

.01 
0.00-0.01 

0 
NONE 

0 
NONE 

1 

•••••• 

SPRAY INPJN&ENEIH lOVU 
KREBS EN61NEEU 
316 EU SS 
fLAK t-POUESTU 

100.0 
131.4 
1'M .1 

1.1 ........ 
2.1 
4.7 

34. 
98.0 

aoo.aoo 

4Z8 

501.000 
37.0 

( 29116.0 A(ht> 
c 34(1 'n 
( 1.3 6At.1101>0AC f) 
C••••• Jft~KlO> 
' 1.0 n11> 
C 2.06 UISCF> 
C .078 U/MBTU> 



EPA UTILITY F61 SUIVEY: FOUITH QUARTER 1979 

RINNESOTA POWER I LlGttT: AURORA 1 ((ONT.) 

----------------~~----~-------~~-----PERFORRANCE IATA-------------------------~--~-----------

PEl100 ROIULE A-All.ABILITY OPt•ABILITY IELIA8ILITY UTILIZATION I REROVAL PER BOILER F6D C'P• 
502 PART. HOURS HOURS HOURS FACTOR ------

10/79 SYSTE" 

11/79 SYSTER 

12/79 SYSTER 

------------ ----------- ----------- ----------- ----- -----

720 

** PIOBLERS/IOLUTIONSICO"RENTS 
NO JNFOIRATION was AVAILABLI FOR THE FOURTH QUARTER 1979. 

429 



EPA UTILIT' f60 SURVEY: FOURTH QUARTER 1979 

SECTION U 
OESI 6N ANO JIEllfORMANCE DATA FOR OPERrlTIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COflPANY llAflE 
PLANT NUE 
UNIT NUflBER 
CITY 
STATE 
IE6ULATOllY CLASSlfl CATION 
PARTICULATE EflISSION LIMITATION - N6/J 
502 EfllSSION llflITATION - NG/J 
NET PLANT 6ENERAT1116 CAPACITY - flV 
GROSS UIUT GENERATl NG CAPACITY - flW 
NET UNIT GENERATING CAPACITY W/fGD - flW 
NET UNIT GENERATING CAPACITY WO/FGO - flW 
EfllUIVALE~T SCRUBBED CAPACITY - flW 

** 801LEI DATA 
SUPPLIER 
TYPE 

•• 

** 

** 

** 

SERVICE LOAD 
COMflERCIAL SEAWJCE DATE 
MAIUUfl BOILER FLUE GAS fLOlll - CU.fl/$ 
FLUE GAS TEMPEIATUAE - C 
STACIC HEIGHT - l'I 
STACIC TOP DIAl'll TER - fl 

FUEL DATA 
FUEL TYPE 
fUll GllAOE 
AVE UfiE HUT Cl NTt: HT - J/6 
IAl&E MEAT CONTENT - BTU/LB 
AVUHE A$1 COllTENT - I 
RANfiE ASH CONTINT - I 
AVUHE "OlST•E CONTEU - 1 
IANIE llOJSTURE tOHEN1 - I 
AVUISE su.:rullt CONTENT ;_ I 
IANCi SULFUR ceNTUT .; t 
AVlRA&l CHLOlltE CONTENT • 1 
IANU CH1.0RIDE CONTENT - I 

FAIR re fl L Tllt 
NU .. BER 
TYPE 

ESP 
NU .. BU 
TYPE 

"EC HA 11 UL COLLICTOI 
llUll8Elt 
TYPE 

** l'AITJCULATE SCIDIBE It 
NUlll Ell 
TYPE 
SUPPLJEI 
SHU.L ftATEaJAL 
LINIH& "ATUlAL 
IOILEA LOAOISCI UBBER - 1 
fLUf &AS CAPACITY - CU.R/S 
fLUE 5AS TlftPEaATUaE - C 
LI' u no - Lii u·itu.R 
PIESSUIE OROP 4 IPA 
SUPEaflCIAL 'A' •ELOCJTY - "IS 
PARTICULATE JNLU LOAD - &ICU.II 
PARTICULATE OUSLET LOU - NIU 
PARTICUlATE OH IH IEllG\IM.. EffJCJEllCY - I 
502 INUT CONCEMTIATIOll • PPll 
502 OUTLET CONCENTIATIGN • P"' 
S02 HSl5111 R£RCIVAl EFF1C1£NCY - I 

"INNESOTA POWER I LJ6HT 
AURORA 
2 
AUROllA 
"lNNESOTA 
**** •• 

25B. 
•••••• 

t16.0 
58.0 
57.J 
58.0 
H.O 

( .600 LB/l'll'IBTU> 
(****** LB/fll'IBTU) 

COl'IBUSTION EN6INEERIN6 
PULV fRIZED COAL 
•••••• 

015 ~ 
14>1. 5 7 
1711.1 

•••••• ••••••• 

COAL 
SUBBITU"IH<IUS 
20469. 

9.00 
•••••• 

26.70 
24.0-26.7 

1.37 
o.a-1.n 

.01 
0.00-0.01 

0 
N09tE 

0 
NONE 

0 
NONE 

1 

300000 A(Fl'I) 
340 f) 

(**** FT: 
(***** fl) 

8800 BTU/LB> 
•••••• 

SPRAY I"PlN6EflENT TOWER 
KREBS ElllU NEER S 
316 llC SS 
fLAKE•POLYESTER 

100.0 
137.4 
17'1.1 

1.1 
••••••• 

430 

2.1 
4.7 

34. 
98.0 

!OIJ.000 
500.000 
31.0 

C 29'f60 ACFR> 
( 34U n 
' a.l HLltOOOAC n 
(•••** Jfl~H-20) 
c 1.0 n1u 
C 2 .06 &Ill SU) 
C .078 LBl .... BTU) 



EPA UTILITY F6D SUIVEY: FOURTH QUARTER 1979 

"lNNESOTA POWER & LIGHT: AUAORA 2 fCONT.J 

------------------_,.----------------------PERFOR"ANCE DATA------------------------------------------
PERI OD "ODUlE AVAILABILITY OPERABILITY RELIABILITY UtILIZATION I RE"OVAL PEA BOILER f60 CAP. 

10179 SYSTEM 

11179 SYSTEM 

12179 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 

-----r------ ----------- ----------- ----------- ----- -----
744 

720 

744 

** PAOBLEMSllOLUTIONS/COM"ENTS 
NO INIOAMATION VAS AVAILABLE FOR THE FOURTH 8UAATEA 1979. 
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EPA UTILI 1Y F'D SURVEY: FOURTH GUARlER 1979 

SECTlON 14 
DESI,,. AND PEAF ORNANCE DATA FOR OPEUTJottAL PARTICLE SCRUBBERS 

-------------------r--------------------------------------------------------------------------------
CO .. PANY llAllE 
PLANT NUt 
UNIT NUllBU 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE E"lSSllN LI .. ITATJON - hG/J 
S02 EMISSION UMITATJON - N6/J 
NET PLANl 6ENERATIN6 CAPACITY - MW 
GROSS UNIT GENERAT•N& CAPACITY - ,.., 
NET UNIT 6ENERATIN5 CAPACITY W/FGD - "W 
NET UNIT 6ENERATIN6 CAPACITY WO/FGD - MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

*" BOJLEA llATA 
SUPPLIER 
TYPE 

•• 

•• 

•• 

•• 

SERVICE LOAD 
COMMERCIAL SER•ICE DATE 
MAllllUll 801LlR FLUE 6AS FLOW - cu.MIS 
FLUE GA~ TE,.PERATURE - C 
STACK 11El6HT - M 
STACK lOP DIAN TEA - M 

FUEL DATA 
FUEl TYPE 
FUEL HAPE 
AVEU&E iftAT COllTUIT - '16 
IAN6E llE•T CONl'EllT ·• 81UIL8 
AVERAGE Aslt cOllTlftl .; a· 
IAN6E ASH COMTaNT - I 
AVERAGE MOJSTUIE CONTENT - I 
RAN&E llOISTUIE CotlTENT - 2 
AVERAGE SULFUR COMTfNT - I 
RANGE SULFUR CeNTENT - 1 
AVERAGE CllLOAIIE CONTEN~ - I 
llANU CHLOUllE CONTENT - J 

fAllIC FILTER 
MUIHIU 
TYPE 

ESP 
NUMBU 

llECHUUAL COLUCTOI 
NUllHI 

** PAI TI CULi TE SClle•E A 
NUltl El 
nPE 
SUPP LUI 
NUlll Ell 0 f STAH S 
SME lL 'RU£11Al 
LINJh6 MATERIAL 
INTERNAL llATEllAL 
BOILER LOADISCIWIBER - I 
FLUE &AS CAPACITY - CU.MIS 
FLUE &AS TERPHlTUH - C 
LleUID IEClllCULATION RATE - LITEllS 
LIC 11110 - LilERICUeM 
PRESSURE DIOP - kPA 
SUPEIFICIAL &Al VELCl<ITW - RIS 
PARTIC~LATE IMLET LOAD - CICU.R 
PARTICULATE OUILET LOii - NllJ 
PARTICULATE tE&I&• llEROVAL EfflCIE•Ct - I 
502 INLET CONCI HHTION - PPR 
502 DESJ&N IE"9VAL EfflCIENtt - I 

"INN£SOTA POWER & LI6HT 
CLAY BOSWELL 
3 
COHASSET 
"lNN'ESOTA 
••••••• 
****** (****** LB/MMBTU> 
****** (****** LB/MMBTU) 
•••••• 

350.0 
347.1 
350.0 
350.0 

co .. eusno• 
PULVERIZED 
BASE 
017J 

61'J-.41 
121~3 

•••..:.•• ........ 

Ell&UEERiftG 
COAL 

(1SOOODO ACfll) 
c 254 f) 
, ...... flt 
C••••• FT> 

COAL 
SUBBJTUllHOUS 
19538. C 8400 &TUile> 

•••••• 
26.00 

24.Ch26.0 
.9Z 

0.8-8.92 
.01 

•••••• 

0 
NONE 

0 

0 

1 

1400-8100 

SPRAY lllPlll&EtlENT TOltll 
KREBS ENHNEEIS 

c 
316LC SS 
NONE 
316L SS 

111.0 
61J.5 
123•3 
71,.4 .. ~, 

••••••• 
2.4 
6.9 

34. 
99.0 

101.000 
21.0 

432 

C1JOCIDOO ACfll> 
' 254,, 
Ct1J40 &PllU 
t IJ CAl.11000ACf> 
,...... 1•-t12t> 
C 1.0 fl/I) 
C leOO CllSCF> 
( e078 LBl ... 8TU) 



EPA UTltlTY F6D SURVEY: FOURTH 9UAl1ER 1979 

"INNESOTA POWER I ll6MT: CLAY BOSWELL 3 (CONT.) 

---------·---------.----------~-----------PERFOR"ANCE DATA----------------------------------------·-
PERIOD "ODULE AVAlliBillTY OPERABILITY RELIABILITY UTILIZATION Z RE"OVAL PER BOILER F6t CAP. 

$02 PART. HOURS HOURS HOURS FACTOR 

10179 SYSTE" 

11179 SYSTE" 

12179 SYSTE" 

-----.------ ----------- ----------- ----------- ----- -----

•• PROBLE"SISOLUTIONSICO""ENTS 

720 

NO INFOR"ATION WAS AVAllABll FOR THE FOURTH 9UARTER 1979. 
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EPA llTllJTY FGD SURllEY: FOURTH QUARTER 1979 

SECTION 14 
DE Si GN ANO PERf ORMAt.CE. DATA FOR OPERITIONAl PARTICLE SC RUBE>E RS 

----------------------------------------------------------------------------------------------------
tOMPANY UME 
PLANT NAfl!E 
UNJT NUMBER 
ti TY 
STA TE 
REGULATORY CLASSlflCATlON 
PARTICULATE EMISSION ll"ITATION - hG/J 
SO< EMISSION LIMITATION - hG/J 
NET PLANl GEhE.RATJNG CAPACITY - MW 
(.ROSS UNIT Gt.NERATING CAPACITY - Mlil 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNJT GENERATING CAPACITY WOIFGO - MW 
E. Q U HI A lE i. T SC A UBB £ D CAPAC J TY - MW 

•• llOlLER DATA 
SUPPLJEA 
TYPE 
SERVJCE LOAD 
COMfl!ERCIAL SERll lCE DATE 
MAXIMUM BOILER FLUE GAS FLOW - cu.MIS 
fLUE GAS TEMPEIATURE - C 
STACk HEIGHT - M 
STACk TOP DJAME TEA - l'I 

•• FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CQNTENT - J/6 
RANGE HEAT CONTENT - B TU/l B 
AVERAGE ASH CONTENT - :\ 
RANGE ASH CONTI NT - X 
AVERAGE MOISTURE CONTEt.T - % 
RANGE fl!OlSTURE CONTENT - % 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CONTENT - % 
AVERAGE CHLORIDE CONTENT % 
RANGE CHLORIDE CONTENT - % 

•• MECHAllICAL COLLI CTOA 
NUMB EA 
TYPE 
SUPPLIER 
PAATJCULATE DESIGN REMOVAL EHJCJENCY - % 
FLUE GAS CAPAC! TY - CU.MIS 
flUE GAS TUtPEJIATUAE - C 
PRESSURE DROP - KPA 
PARTICULATE OUTLET LOAD - GICU.M 

•• PARTICULATE SCRUBBER 
TYPE 
SUPPLIER 
hUMBER OF STAGl S 
SHELL MATERIAL 
LJNJl';G MATERIAL 
INTERNAL MATERIAL 
NUMBER OF NOZZLES 
BOJLER LOADISCJIUBBER - % 
FLUE GAS CAPACITY - CU.MIS 
FLUE GAS TU•PEI ATUAE - C 
LIQUID AEClACULATlON RATE - LlTER/S 
l/G UTJO - llfERICU.11 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - r.1cu.11 
PARTICULATE OUTLET LOAD - GICU.M 
SOZ U.ILET CONCI NTAATION - NG/J 

MONTANA-DAKOTA UTILITIES CO. 
LEWIS & CLARK 
1 
Sl ONEY 
MONTANA 

****** 
86. 

43'J. 
SD .3 
5 5 .1 
5 ~ .3 
5•1 .5 

COMBUSTION 
PULV ERJZE D 
BASE 
10/58 

15~.37 
215.6 

76. .. , 
COAL 
LJGNI TE 
15003. 

1.8 0 
7.Z-9.3 

3 ~- z 0 
34.25-38.16 

.61 
.:sz-1.43 

.03 ...... 
MUL TJCLONE 

( .ZOO LB/ll"BTU) 
( 1.000 LBlllMBTU) 

ENGINEERING 
COAL 

325000 ACFll) 
420 f) 

250 fT) 
14.5 FT> 

( 645 0 BTU/LB) 
6200-670~ 

WESTERN PAECJPJTATlON 
85.7 

106.2 
176. 7 

••••••• 
Z.93 

VENTURI 

l 225000 ACFllO 
( 350 f) 

(••••• IN-Hi.'0) 
( 1.28 GRISCF> 

RESEIRCH COTTRELL 
1 

CAllBON STEEL 
CEJLCOTE FLAKELlNE 103 
CARBON STEEL wllH 1• NORTON CA-301! 

0 
10Q.O 
148.0 
Z15 .6 
212.6 

••••••• 
327 .2 

.1 
88134. 

434 

( 313730 ACfM) 
( 420 F> 
( 3374 GPM) 
<13.0 6ALl1000ACf) 
<••••• IN-H20) 
'143.00 GR/SCFJ 
( .030 GRISCF > 
(****** LB/MMBTU) 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

.. ONTANA-DAKOTA UllUTlES CO.: LEWIS It CLARK 1 CCONT. l 

-------------------r-------------------·--PERFOAMANCE OATA··----------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER FGD CAP. 

S02 PART• HOURS HOURS HOURS FACTOR 

10179 SYSTEM 72C 

•• PAOBLEMSISOLUTIONSICOMMENTS 

11/79 SYSTEM 

DURJN5 A SCHEDULED BOILER OUTAGE GENERAL S£AUBBEA MAINTENANCE WAS 
PER FO RMEDo 

720 

• • PAO~LE MS" OLU 1 JONS ICO MM ENlS 

12179 SHTEM 

DUAINI NOVEMBER THE SCRUBBER WAS TEMPORARILY BYPASSED TO ALLOW JOA REPAJAS 
NECESSITATED BY A LEAK IN THE FLOODED DISC SCRUBBER. 

744 

•• PAOBLEMS/50LU1IONS/COMMENTS 
THE UTILITY REPORTED THAT THERE WERE NO PROBLEMS DURING THIS MONTH. 
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EPA UTILllY FGD SUA¥EY: FOURTH QUARTER 1979 

SECTION 14 
DESIGN AND PEAFOA,.AhCE DATA FOR OPEA!1TIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COl!PANY Ul!E 
PLANT NAPIE 
UNIT NUl!BEA 
CJH 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE E"lSSlON Lll!ITATION - hG/J 
502 UHSSION Lll'lllTATJON - N61J 
NET PLANT GENERATJIG CAPACITY - l!W 
GROSS UNIT GENEAATiNG CAPACITY - "" 
NET UNlT GENEAATINli CAPACITY W'fGD - MW 
NET UNIT GENEAAT1N8 CAPACITY WOlfGD - MW 
EQUIVALENT SCRUBBED CAPACITY - l!W 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
CO,.,.EACIAL SEAWlCE DATE 
"AXJl!UM BOILER FLUE GAS FLOW - cu.1!/S 
fLUE GAS TEMPERATURE - C 
STACIC HEIGHT - M 
STACK TOP DIA .. TEA - I! 

**FUEL DATA 
fUEl TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT • BTU/LB 
AVERAGE ASH CON TENT - 2 
RANGE ASH CONTI NT - I 
AVERAGE flOlSTUI E CON TENT - I 
RANGE l!OlSTUAE CONTENT - I 
AVERAGE SULFUR CONTENT - I 
RANGE SULFUR C8NTENT - Z 
AVERAGE CHLORIDE CONTENT - I 
RANGE CHLOllIDE CONTENT - I 

•• PARTICULATE SCRUBBER 
NU,.BEll 
TYPE 
SUPPL HR 
SNELL MA TE II IA L 
LINING MATERIAL 
BO ILEA LOAD/SU UBBEA - I 
FLUE GAS CAPACITY - cu ... 1s 
FLUE GAS TEl!PE fATUAE - C 
LIQUID RECIRCULATION RATE - LITER/$ 
LIG AATJO - LITElllCUel! 
PRESSURE DROP - ICPA 
PARTICULATE INLET LOAD - 6/CU.I! 
PARTICULATE OUTLET LOAO - &ICU.I! 
PAATJCIJLATE DEIJGlll RElllClVAL EffJCIElllCY - I 
S02 INLET CONCENTRATION - PPM 
S02 DESIGN REM8VAL EFFICIENCY - I 

PACIFIC POWER & LIGHT 
DAVE JOHNSTON 
4 
GLEN AOC IC 
WYOl'IJNG 
•••••• 

90. .210 L8/l!l!BTU) 
215. .500 l8/Ml!BTU) 

••••••• 
J3 c.o 
326.5 
330.0 
B.O 

COMBUSTION ENGINEERING 
PULVER 1Z ED COAL 
****** .. , .. 

70 7 .8 5 
1) i.2 
76. 

••••••• 

COAL. 
SUB8lTUMlNOUS 

'1500000 ACFI!) 
c 270 f) 

( 2~0 fl) 

C••••• fT) 

17212. ( 7430 BTU/LB> 

12.00 
•••••• 

ze.oo 
•••••• 

.so 
•••••• 

.04 
•••••• 

3 
VENTURI 
CHEMJCO 

s.000-9.000 

CARBON STEEL.. 3/8• ~T VENTURI 
POLYESTER-LINED STEEL 

33 .3 
327.5 
ns.o 
409.5 

( 694000 ACfl!) 
( 275 r> 
C 6500 GPI!) 

THROAT 

(13.0 GALl1000ACf) 
••••••• 

.1 
99.7 

soc.coo 
4C.O 

(•• *** I N-H 20> 
( 4.00 GRISCF> 
( .040 GA/SCF> 

··---------·-·----------------------------PERFORMANC& DATA------------------------------------------
PEAI OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REMOVAL PEA BOILER FGD CAP. 

10119 SYSTElll 

11179 SYSTEM 

S02 PART. HOURS HOURS HOURS FACTOR 
----------·- ----------- ----------- ----------- ----- ----- ------

744 

720 

744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

PACIFIC POWER & LIGHT: DAVE JOHNSTOh 4 (CONT.) 

------------------------------------------PEAFORNANC I DATA------------------------------------------
PERlOD MODULE AVAILABILITY OPERABILITY AEllABlLITY UTlllZATION % RENOVAL PER BOILER fGO CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
•• PROBLE"S/SOLUTIONSICO"MENTS 

NO lNFOR"ATJON WAS AVAILABLE FOR THE FOURTH QUARTER 1979. 
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EPA lJTILilY FGO SlJAllEY: fOlJATH QlJAAlEA 1979 

SECTION 1' 
DESJGN AND PERfORl'IANCE DATA FOR OPERHIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COMPANY hAPIE 
PLANT NAl'IE 
UNIT NUl'l6ER 
CI TY 
STATE 
REGULATORY CLASSlflCATION 
PARTICULATE EMJSS1'lN LHUTATJON - NGIJ 
S02 EIH SSION lll'IITA TI01'4 - NGIJ 
NET PLANl GENERATING CAPACITY - MW 
GROSS UNIT GENERA Ti NG CAPAC ITT • l'lli 
NET UNIT GENERATIN' CAPACITY WlfGD - l'IW 
NET UNIT GENERATlNli CAPACITY lsOlfGD ·MW 
EQUIVALENT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COl'll'HACIAL SERVICE DATE 
l'IAXIl'IUl'I SOILER FLUE GAS FLOW - cu ... IS 
fLUE GAS TEl'IPEIATUAE - C 
STACI HEIGHT - " 
STA C k T 0 P D I A Ml TE R - M 

** fUEL DA TA 
fUEL TYPE 
JUEL GRADE 
AVEUGE HEAT CONTENT - Jl6 
AANGE HEAT CONTENT - BTU/ lB 
AVERAGE ASH CONTENT - % 
AAN6E ASH CONTi NT - % 
AVERAGE MOISTURE CONTENT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULfUll C8NTENT - % 
AVERAGE CHLOAI lE CONTEhT - % 
RANGE CHLORIDE CONTENT - % 

•• PAA TI CULA TE SCRUBBER 
TYPE 
NUl'IB EA 0 f STAGES 

POTO"AC ELECTRIC POWER 
DICK IASON 
1 
DICKfRSON 
MAllTLAND 

****** 
•••••• ....... <•••*** LBIM"BTU) 

(****** LBll'll'IBTU) 
1348.0 

19C.O 
183.0 

••••••• 
••••••• 

•••••• 
PULV IRIZED COAL 
•••••• 
**I•• 
******** (******* ACFM) 
••••••• (•••• f) 
•••••• , •••• fl·) 

******* (•••** FT) 

COAL 
•••••• 
27214. ( 11700 BTU/LB) ....... 

14.00 
•••• 1• 
•••••••• 
•••••• 

2.00 
•••••• 
** ....... 
•••••• 

VENTURI 
2 

--·---·-··--------------------------------PEAfOA"ANCE DATA-------------------------------------
PERIOD MODULE AVAILABJLlTY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PEA BOILER fGD -----CAP• 

502 PART. HOURS HOURS HOURS FACTOR 

------
10/79 SYSTE" 1 cc .o 83.6 744 622 622 

11179 STSTU• 80.1 72 0 601 5 77 

1 co .o 744 650 65C 

** PAOaLEMS/SOLUTIONS/COl'l"ENTS 
DUAlNS THIS PERIOD ONLY ONE F6D RELATED OUTAGE OCCURRED. THE OUTAGE WAS 
fOA AN ID JAh INSPECTION WHICH LASTED ONE DAY. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION 1 i 
DESIGN ANO PERFORMANCE DATA FOR OPEAr.TIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COMPANY NAl'IE 
PL ANT NAl'E 
UNIT NUl'IBEA 
CJTY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EPHSSION LlMl TATlCN - hG/J 
502 EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY - Mlli 
NET UNIT GENERATING CAPACITY W/FGO - MW 
NET UNIT GENERATING CAPACITY WO/fGD - MW 
[QUIVALE~T SCRUBBED CAPACITY - l'llli 

•* BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMIHRCIAL SERllICE DATE 
l'IAXHIUM bOlLER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPERATURE - C 
STACIC HEIGHT - M 
STAO TOP DlAMi TER - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVE.RAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CONTENT - 4 
RANGE ASH CONTE NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - l 
RANGE SULFUR CONTENT - X 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - l 

•* PARTICULATE SCRUBBER 
TYPE 
NUMBER Of STAGES 

POT~•AC ELECTRIC POWER 
DICKERSON 
2 
DICKERSON 
MARYLAND 
•••••• ........ ....... 

1348.0 
19 l.O 
183.0 

••••••• 
••••••• 

....... 
PULVERIZED COAL 
•••••• .. , .. 

(•••••• , ..... . L8/MMBTU > 
LBIMl'IB TU> 

******** (•****** ACFM) 
••••••• , •••• f) 

****** (**** FT> 
******* (••••• F Tl 

COAL 
•••••• 

27214. 

14.00 ···-·· * ....... * ........ 
2.00 

•••••• 
•••••••• 
•••••• 

VENTURI 

( 11700 BTU/LB> 
•••••• 

•••···-----------------------------------·PERFOR"ANCE DATA·-------------------------·---------------
PERlOD MODULE AVAILABILITY OPERABJllTY RELIABILITY UTILIZATION l REMOVAL PEA BOILER JGD CAP. 

$02 PART. HOURS HOURS HOURS FACTOR 

------ ------------ ---- ------- ----------- ----------- ----- -----
10179 SYSTEM 1 oc .o 97.0 144 722 722 

11 /79 SYSTEM 96 .4 88.9 nc 664 64C 

12179 SYSTEM 1 00 .o 1 oo.o 744 744 744 

•• PROBLEMS/SOLUTIONS/COMMENTS 
A ONE DAY OUTAGE OCCURRED, DUE TO A FAN LININ& PROBLEM. NO OTHER f&D 
UNIT PROBLEMS WERE ENCOUNTERED OUR1N6 THE PERIOD. 
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EP" Ullll lY fGO SURW EY: FOURTH QUARTER 1979 

SECTION 14 
OESI GN AND PEUOR"ANCE DATA fOA OPE!lr1TJONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COMPANY flAME 
PLANT NU!E 
UNIT NUMBER 
CITY 
STAlE 
REGULATORY CLASSIFICATION 
PARTICULATE EMlSSltN LIMl TATION - kG/J 
S02 EMISSION LIMITATION • NGIJ 
NET PLANT GENERATING CAPACJTY - "W 
GROSS UNIT GENERATING CAPACITY -MW 
NET UNIT GENERATIN6 CAPACITY WlfGD - MW 
NET UNIT 6ENERATIN5 CAPACITY WOIJGD - MW 
EDUIVALE~T SCRUBBED CAPACITY - "" 

** BOILER DATA 
SUPPLIER 
TYPE 
SUV lC E LOAD 
COM .. EACJAL SERVICE DATE 
MAXIMUM BOILER fLUE GAS FLOW - CUaM/S 
fLUE GAS TEMPEIATURE - C 
STACIC HEIGHT - M 
STACIC TOP DIAMI TEA - " 

•• FUEL DATA 
fUEL TYPE 
fUEL GUDE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CON1ENT •BTU/LB 
AVERAGE ASH CO .. TENT - I 
RANGE ASH CONTI NT - I 
AVERAGE "OISTUAE CONTENT - I 
RANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - 2 
RANGE SULFUR CINlENT - I 
AVE~AGE CHLORIDE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

•• ESP 
NUMB EA 

POTO .. AC ELECTRIC POWER 
DICKERSON 
l 
DICKERSON 
"ARY IAND 
•••••• 
•••••• 

688. 
548.0 
190.0 
183.0 

••••••• 
••••••• 

CO,.BUSTION 
PULVERIZED 
BASE 

0/62 
178.42 
126.1 
122. ........ 

COAL 
•••••• 

272'14. 

u.oo ...• ~· 
•••••••• ....... 

2.00 
•••••• 
•••••••• 
•••••• 

(****** LBl""BTU> 
( 1.600 LBl""BTU) 

ENGINEERINli 
COAL 

( 590000 ACFM) 
( 259 f) 

' 400 fT) 
(***** FT> 

( 11700 BlUILB) 
•••••• 

SUPPlllR RESEARCH COlTAELL 
PARTICULATE DESIGN RE"OVAl EFFICIENCY - I 94.0 

** PfoATICULATE SCll"98EA 
NUMB EA 
TYPE 
5UPPLIEll 
BOILEll LOADISCIUBBER - 1 
fLUE GAS CAPACITY - cu."IS 
FLUE GAS TE"PEIATUAE - C 
LIG RATIO - LITERICU." 
PRESSURE DROP - ICPA 

VENTURI 
CHE,.ICO 

5 c.o 
139.2 
126., 

2.1 ........ 
C Z95 000 ACffll 
( 251'1 F> 
120.0 GAL/1000ACf) 
(***** IN-H20> 

-------------------r----------------------PERfOAMANCI OATA--------------------------------•--
PEAIOD MODULE lVAll.ABlLlTY OPERABILITY RELIABILITY UTlLIZATlON 1 REMOVAL PEA BOILER fGD --~~--

502 PART. HOURS HOURS HOURS FACTOR 

9173 SYSTUI 

10173 SYSTEl'I 

11171 SYSTEM 

12173 SYSH" 

------------ ----------- ----------- ----------- ----- ----- ------ ----- ------
720 

744 

720 

744 

744 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

POTOMAC ELECTRIC POWER: DICKERSON 3 (CONT.) 

-------------------r----------------------PEAFORMANCE DATA·-----------------------------------------
PEAIOD MODULE AVAILABILITY OPE~ABILITY RELIABILITY UTILIZATION t RE"OVAL PER BOILER FGD CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

•• PROBLEMS/SOLUTIONS/COMMENTS 

2/74 SYSTE" 

PROBLEMS DURING THIS PERIOD RANGED FROM CORROSION LEAKS IN EXPANSION JOINTS 
TO PROBLEMS IN MATERIAL HANDLING EQUIPMENT, FEEDING AND SLAKING or MEO, 
PLUGGING IN THE MGO MIX TANI AND SUCTION LINES TO THE MGO MAKE•UP PUMPS. 

672 

744 

72 D 

•• PROBLEMSISOLU1IONS/COMMENTS 

5174 SYSTEM 

6174 SYSTEM 

MAINTENANCE AND MODIFICATIONS WERE PERFORMED ON THE SYSTEM. THE MAJtR 
SYSTEM REVISION MADE DURING THIS PERIOD WAS THE ADDITION Of A PAE-Mii TANK 
IN THE "GO SYSTEM. 

72C. 

744 

72C 

744 

•• PR08LEMS/60LUTIONS/COMMENTS 

9/74 SYSTEM 

10174 SYSTEM 

11/74 SYSTEM 

12174 SYSTEM 

LIMITED OPERATION OCCURRED BECAUSE THE UTILITY DID NOT HAVE ACCESS TC THE 
EPA CALCINING FACILITY AT TME ESSEX CHEMICAL CO"PANY SULFURIC ACID PL•NTo 
BY THE END Of JUNE 1974, ALL THE MGO Al DICKERSON HAD SEEN USED AND J SILO 
PLUS THREE CARS WERE FULL Of MGS03o 

744 

72C 

74'. 

720 

744 

** PROBLEMS/SOLUTIONS/COMMENTS 

1175 SYSTEM 

DURING THIS PERIOD THE SYSTEM GENERALLY OPERATED AT 75 PERCENT Of THE 
DESIGN GAS FLOW. 

744 

•• PROBLEMS/SOLUTIONS/COMMENTS 

2175 SYSTEM 

3175 SYSTEM 

5175 SYSTEM 

6175 SYSHM 

7175 SYSTE" 

PROBLEMS DEVELOPED IN THE BUCKET ELEVATOR TRANSPORTING THE "GS03 FRO, THE 
DRYER 10 THE STORAGE SILOo 

744 

744 

720 

744 

** PRObLEMS/SOLUTIONS/COMMENTS 

8175 SYSTEM 

UNIT NO. 3 WAS TAKEN OUT OF SERVICE FOR AN 8 TO 12 WEEK TURBINE OVERHAUL. 
THE SCRUBBER WAS INSPECTED, MAINTENANCE AND MODIFICATIONS WERE MADEo 

744 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

POTOMAC ELECTRIC POWER: DICkERSON 3 (CONT.> 

------------·------~----------------------PERfOR"ANCE DATA------------------------------------------
PERlOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION l REMOVAL PER BOILER fGD CAP. 

9/75 

10/75 

11 /75 

1 Z/75 

1176 

2176 

3/76 

4/76 

5/76 

6176 

7/76 

8176 

9176 

11176 

1z176 

1/77 

2177 

3177 

4/77 

')/ 77 

6177 

7177 

S02 PART. HOURS HOURS HOURS FACTOR 

•• PROBLEMS/IOLUTIONS/COMMENTS 

SYSTEl'I 

SYSTU! 

SY STU! 

SYS TEI! 

SY STEii 

SYS TEI! 

SYSTEll 

SYSTEll 

SY STEii 

SY STEii 

SYSTEM 

SYSTEM 

SYSTEM 

SY STEM 

SYSTEM 

SYSTEM 

SYS TE" 

SYS TE" 

SYSTEM 

SYSTEM 

SYSTEM 

SY STU! 

THE FGD SYSTEM CONSISTS Of A SINGLEo TWO-STAGE SCRUBBER/ABSORBER, WHICH 
INCORPORATES AN ADJUSTABLE·lHROAT VENTURI SCRUBBER FOR PARTICULATE REMOVAL 
AND A SECOND STAGE ABSORBER WITH A FIXED VENTURI TO REMOVE SOZ. THE LIQUOR 
STREAMS FOR BOTH STAGES ARE SEPARATE AND OPERATE IN A CLOSED-LOOP MODE. 
UNTIL MID-1975 THE MAGNESIU' SULFITE GENER~TED WAS TRANSFERRED TO AN EPA 
FINANCED FACILITY Al THE ESSEX CHEMICAL COMPANY SULFURIC ACID MANUFACTURING 
PLANT IN RuMfORDo RHODE ISLAND WHERE MAGNESIUM OXIDE WAS REGENERATED AND 
SOt FROM THE REGENERATION PROCESS WAS CONVERTED TO SULFURIC ACID. THE 
RUMFORD FACILITY HAS SINCE EEEN CLOSED DOWNo 
CONSTRUCTION WAS COMPLETED IN AUGUST AND THE SYSTEM STARTED UP IN SEPTEMBER 
1973. DURING INTERMITTENT OPERATIONS FOR SHAKEDOWN THROUGH JANUARY 1974 0 
THE SYSTE" 1 S LONGEST CONTINUOUS RUN WAS 271 HOURS. THE SYSTEM HAS RE
STARTED FROM JULY THROUGH DECEMBER 19740 AND AGAIN ON AUGUST 11 0 1975, FOR 
APPROXIMATELY 87 HOURS. 
fGD UhlT OUTAGES WERE CAUSED PRIMARILY BY PIPE AND PUMP CORROSION AND 
MAJOR TURBINE OVERHAUL OF THE BOILER. PARTICULATE AND S02 REMOVAL 
EFFICIENCY GUARANTEES WERE COARObOAATED DURING OPERATIONAL PHASES. 
THE fGD SYSTEM WAS RESTARTED IN AUGUST. STEAi! WAS LOST TO THE MGO Mil 
TANK, RESULTING IN A VERY MOIST PRODUCT FROM THE CENTRIFUGE. CAKING IN THE 
DAYER OCCU~RED. Al THIS POINT, THE UTILITY DECIDED TO TEST ONLY THE flAST
STAGE OF THE SCRUBBING SYSTEM, TAKING GAS AHEAD Of THE PAECIPITATOR. fGo 
OPERATION AT DICKERSON TERlllNATED AT THIS POINT. 
THE REllAINING SUPPLY OF MAGNESIUM OXIDE, ABOUT 100 TONS (10 DAYS), HAS 
BEEN DEPLETED, AND THE DICKERSON UNIT HAS BEEN TERMINATED AS A FGD SYSTEM. 

72C 

744 

720 

74 4 

744 

696 

744 

72 0 

744 

720 

744 

744 

72 u 

720 

744 

744 

672 

744 

720 

744 

720 

744 
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EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

POTO"AC ELECTRIC POWER: DICKERSON 3 (CONT.) 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERlOD MODULE AVAIUBILITY OPERABILITY RELIABILITY UTILIZATION 1 REMOVAL PER BOILER f6D CAP. 

------
8177 

9171 

10177 

11177 

12177 

1178 

2178 

3178 

4178 

Sl78 

8178 

9178 

10178 

11178 

12178 

1179 

2179 

3/79 

SOZ PART. HOURS HOURS HOURS FACTOR 

------------ ----------- --------~-- ----------- ----- -----
SYSTEl'I 744 

SYSTEl'I 72G 

SYSTEl'I 744 

SYS TEI'! 720 

SYSTEl'I 744 

SY STEl'I 744 

SY STEl'I 3 s.o 38.0 38.~ 672 672 252 

** PRObLEMSISOLUTIONSICOM"ENTS 

SYSTEl'I 2 1.0 

THERE HAVE BEEN MANY MAINTENANCE PR06LEMS AND PROBLEMS WITH LINER FAILURES. 
SINCE SHIFTING FROM SOZ TO PARTICULATE SCAUBBIN6 ONLY, PLUGGING PROBLEl'IS 
HAllE NOT OCCURRED. LOW PH KAS CAUSED CORROSION WKlCK lllAS AG£.AAVATED BY 
PARTICULATE ERAOSION. THE UTILITY WILL PROBABLY RELINE WITH A FLAKE GLASS 
TYPE LINER. NO CHE"ICALS (E.6. Lil'IE) ARE ADDEO TO THE CIRCULATING LIQUOR 
FOR PH BALANCE. 
OUTAGE TIME WAS CAUSED BY LEAK REPAIRS IN SLURRY PIPIN£.. 

22.0 21 .o 744 717 156 

** PROBLE"S/SOLUTIONSICOMl'IENTS 
OUTAGE TIME WAS DUE TO RUBBER LININ6 FAILURE IN THE RECYCLE PUl'IP DIS CHAR6E 
LINE. 

SYSTEM 8 0.7 79 .8 76.4 720 689 '5 s c 

** PAOBLEMSISOLUTIONSICOl'IMENTS 
26 HOURS Of OUTAGE TIME WERE DUE TO SMALL LEAKS IN PIPING. 

SYSTEM 8 4.5 a z .1 74 .o 744 666 551 

** PROBLEMS/SOLUTIONS/COMMENTS 

10 o.o 
10 o.o 

A LEAK OCCURRED IN A MIST EtlMINATOR DRAIN. 
THERE •AS A LEAK IN A BLEED LINE FOR THE SCRUBBER RECYCLE CIRCUIT. 
OUTAGE TIME WAS REQUIRED FOR BLEED LINE REPLACEMENT. 

9 0 .1 68.7 720 549 495 

.o .o 744 16 c 

** PROBLEMS IS OLUTIONSICOl'llllENTS 

SYSTEM 

SY STEM 

SY STEM 

SYSTEM 

SYSTEM 

SY STEM 

SYSTEM 

SYSTEM 

THE VENTURI SCRUBBER HAO AN AVAILABILITY OF 1001 FOR JUNE AND JULY. THE 
ONLY VENTURI OUTAGE TIME WAS IN JUNE. THE OUTA6E TIME WAS REQUIRED 10 
TIE IN EQUIPMENT COMMON TO lHE NEW UNIT AND UNIT 3. 
THE BOILER WAS DOWN IN JULY FOR AN OVERHAUL• 
THE REASON VENTURI HOURS CAN BE LOWER THAN BOILER HOURS WHEN THE VE"TURI 
HAS A 1C0% AVAILABILITY IS IECAUSE THE VENTURI IS NOT OPERATED UNDER LOW 
LOAD CONDITIONS. 

744 

72C 

744 

720 

744 

744 

672 

744 
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EPA UTILllY fGD SURllEY: FOURTH QUARTER 1979 

POTO"AC ELECTRIC POWER: DICKERSON 3 (CONT.> 

-------------------------------·----------PERfORNANCE DATA------------------------------------------
PERlOD NODULE AVAllABlLlTT OPERABlLlTT AELJABJLITY UllLllATJON I RENOVAL PER BOILER F6D CAP. 

502 PART. HOURS HOURS HOURS FACTOR 

4/79 SYSTE" 720 

5/79 STSTE" 744 

** PROBLE"S/SOLUTIONS/CON"ENTS 

6/79 STSTE" 

7179 SYSTUI 

8/79 SYSTE" 

9/79 SYSTEM 

10/79 SYSTE" 

SCRUBBER OUTAGE HOURS SINCE SEPTENBER 1978 (leEo SlPTENBER 1978 THROUGH 
MAY 30 1 1979) TOTAL 140. T~E UTILITY INDICATED THAT IT IS NO LONGER ALLOW
ABLE TO BYPASS THE SCRUBBER WHEN PAOBLE"S OCCUR, CLEANING THE PARTICULATE 
"ATTER SOLELY WITH THE ESP. THE UTILITY "UST DROP THE BOILER LOAD SQ THE 
UNJT REMAINS IN COMPLIANCE. 
THERE HAVE BEEN NO PROBLEMS REPORTED FOR THE LAST JEW MONTHS. THE UTILITY 
IS KEEPING AHEAD Of PAOBLE"S WITH A CONSCIENTIOUS INSPECTION AND "AINTEN
AN CE P ROGR A"• 

720 

744 

744 

720 

98 .6 95.4 744 720 710 

** PAOBLEMS/IOLUTIONS/CO""ENTS 
A TEN HOUR OUTAGE OCCURRED •FOR REPAIRS Of A LEAD LINE LEU• 

11179 SYSTE" 88.8 720 672 64C 

** PROBLE"S/IOLUTIONS/CO"NENTS 

12/79 SYSTUI 

IN NOVEMBEP 1 8 HOURS OUTAGE TINE WAS REQUIRED TO REPAIR A LEAK IN A 
RECYCLE LINE• 

96 .1 93 .5 744 724 696 

** PROBLEMS/SOLUTIONS/CCMNENTS 
AN OUTAGE FOR GENERAL INSPECTION TOOK PLACE DURING DECE"BER. 
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EPA UTILITY FGD SURVEY: FOURTH QUARTEP 1979 

SEC TI ON 14 
DESIGN AND PERFORMANCE DATA fOA OPERATIONAL PARTICLE SCAU96ERS 

-------------------~--------------------------------------------------------------------------------
COMPANY llAl'IE 
PLANT NUE 
UNIT NUPlllEll 
CJTY 
STATE 
RE,ULATOAY CLA SSJFI CATI ON 
PARTICULATE EMISSION LIMITATION - NG/J 
SOZ UUSSJON LHUTATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
CiROSS UNIT GENERATi NG CAPACITY - "'" 
NET UNIT GENERATIN' CAPACITY W/fGD - l'IW 
NET UNIT GENERATlNli CAPACITY WOlfGD - l'IW 
EOUIVALEllT SCRUBBED CAPACITY 1 • MW 

•• BOILEA DATA 
SUPPLIER 
lYPE 
SERVICE LOAD 
COMMERCIAL SERI ICE DATE 
l'IAXl"'Ul'I BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEl'IPEa ATURE - C 
STACK HEIGHT - M 
STAU TOP OIAMI TEA • M 

•• FUEL DA 1A 
FUEL TYPE 
fUEl GRADE 
AVERAGE HEAT CONTENT - JI' 
RANGE HEAT CONTENT • B1U/l8 
AVERAGE ASH COtl TENT - Z 
llANGE ASH CONTi NT • l 
AVERAGE MOISTURE CONTENT - Z 
RANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - l 
llANU SULFUR C8NTENT - l 
AVERAGE CHLORIDE CONTENT - Z 
RANGE CHLORIDE CONTENT - l 

•• FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVE RA6E HEAT CCI NTE NT - JIG 
RANGE llU T CONTENT - B lU/L B 
AVERAGE ASll CON TENT - Z 
llANGE ASH CONTI NT - X 
AVERAGE MOISTURE CONTENT - X 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - l 
RANGE SULFUR CtNTENT - l 
AVERAGE CHLORIDE CONTENT X 
IAN6E CHLORIDE CONTENT - l 

• • FAB R JC fl L TE A 
NUMB EA 
TYPE 

•• ESP 
NUl'IB EA 

•• llECHAllllCAL COLUCTOA 
NUMBER 

•• PARTICULATE SCRIBBEA 
NUMBER 
TYPE 
SUPPLIER 
NUMBER Of STAGES 
SMELL MATERIAL 
LlNJ NG MATEAlAL 
INTERNAL l'IATERlAL 
BOILER LOADISCIUBBEA - X 
fLUE GAS CAPAClTY • CU.l'l/S 

PUBLIC SERVICE OF COLORADO 
AUP IHOE 
4 

DENVER 
COLO IADO 
•• * * ... 

43. .100 LB/MMBTUl 
****** (****** LA/MMBTU) 
******* 

112.0 
109.8 

••••••• 
11.2 

****** 
PULVERIZED COAL 
"***** 
0/55 

245.39 ( 520000 ACFl'I) 
148 .9 ( 300 f) 

•••• •• (•*** Flo) 
*•••••• (***** FT> 

COAL 
SUBB ITU .. INOUS 

Z37ZS. l 10200 BTU/LB> 

9.30 
•••••• 

13.70 
•••••• 

.95 
0.6-0.95 

.01 
•••••• 

COAL 
BITUMINOUS 

•••••• 

23493. ( 10100 BTU/LB> 

12.50 ........ 
11.20 ....... 

.65 
****** 

.01 
•••••• 

0 
NONE 

1 

1 

****** 

l'IOBILE PACKED TOWER 
AJA CORRECTION DIVISION, UOP 

3 
CARBON STEEL 
RUBBER 
STAINLESS STEEL GRIDS, PLASTIC SPHERES 

100.0 
Z45.4 ( 520000 ACFM) 
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EPA UTILITY FGD SUR•EY: FOURTH QUARTER 1979 

PUBLIC SERVICE OF CeLORADO: ARAPAHOE 4 (CONT.> 

FLUE GAS TEMPERATURE - C 
LIG RA110 - LllERICUeM 
PRESSURE DROP~ KPA 
SUPEAr IC lAL GA! VE LOCI TY - .. IS 
PARTICULATE INl.ET LOAD - G/Cu ... 
PARTICULATE OUlLET LOAD - G/CU ... 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 INLET CONCiNTRATJON - PPM 
S02 CUTLET CONCENTRATION - P .... 
502 DESIGN REMOVAL EFFICIENCY - % 

151. 7 
7.5 ........ 
].4 
1.8 
.o 

93.0 
5()11.000 
350.000 

30.0 

l 305 F) 
156.0 GALl1000ACf) 
l••••• IN-H20) 
< 11.0 fTIS> 
( .ao GR/SC F) 

.020 GR/SCF> 

-------------------r----------------------PERFORMANCE DATA---------- -------------------------------
PERIOD MODULE AVAIL.ABILITY OPERABILITY RELIABILITY UTILIZATION % RE ~VAL PER BOILER FGD CAP. 

so~ PART. HOURS HOURS HOURS FACTOR 

10/79 SYSTEP'I 744 

11179 SYSTEM 720 

12/79 SYSTEM 744 

** PROBLEMS/SOLUTIONS/COMMENTS 
DURING THE FOURTH QUARTER REHEATER FAILURES OCCURRED. 
LEAKAGE IN THE INLlNE STEAM TUBES HAS BEEN ENCOUNTERED. CORROSION 
IS KNOWN TO OCCUR AFTER LEAKS ARE EXPERIENCED. 
THE PRIMARY PROBLEM WITH THI SYSTEM lS THE INABILITY TO ISOLATE "'0DULES. 
lf A PROBLE"' OCCURS NO "'ODULE "'AINTENANCE CAN BE PERFOR .. ED UNLESS THE 
UNIT JS CUT &ACK OR SHUT DOWN. 
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EPA UTILITY FGD SURVEY; FOURTH QUARTER 1979 

SECTION 14 
DESiGN AND PERFORMAlllCE DATA FOR OPERATIONAL PARTICLE SCRUBBERS 

------------------------------·---------------------------------------------------------------------
CO .. PANY llUE 
PLANT NA"E 
UNIT NUMBER 
CITY 
STATE 
Rf6VLATOAY CLASSIFICATION 
PARTICULATE EMISSltN LIMITATION • NGIJ 
S02 EPIISSION llMITA TION - NG/J 
NET PLANT GENERATING CAPACITY - "W 
GROSS UNIT 6ENERATI NG CAPACITY - MW 
NET UNIT GENERATING CAPACITY Wlf6D - MW 
NET UNIT GENERATINI CAPACITY WO/FGD - MW 
EOUIVALE-T SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE. LOAD 
COMMERCIAL SER~ICE DATE 
.. AUl'IUM BOILER FLUE GAS FLOW - CU.Pl/S 
JLUE GAS TEMPEIATURE - C 
STACk HEIGHT - M 
STACI! TOP DU.Ml TER - M 

•• FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT ctNTENT - JIG 
RANGE HEAT CONTENT • BTU/LB 
AVERAGE ASH CONTENT - % 
RANGE ASH CONT( NT - 1 
AVERAGE MOISTUI E CONTENT - 1 
RAH6E MOISTURE CONTENT - 1 
AVERAGE SULFUR CONTENT - l 
RANGE SULFUR CtNTENT - % 
AVERAGE CHLORIDE CONTENT • 1 
RANGE CHLORIDE CONTENT - % 

•• f AB R IC f IL TE R 
NUMBER 
TYPE 

•• ESP 
NUMBER 

•• l'!ECHAJUCAL COLU CTOR 
NUMB Ell 

•• PARTJCULATE SCRUBBER 
NUMBER 
TYPE 
SUPPLIER 
NUMB ER 0 f S TAGI S 
SHELL MATERIAL 
LINJllG MATERIAL 
INTERNAL MATERIAL 
BOILER LOAD/SCRUBBER - I 
fLUE GAS CAPAU TY - CU.MIS 
FLUE 6AS TEMPERATURE • C 
L/6 RAlIO - LITER/CU.M 
PRESSURE DROP - KPA 
SUPERFICIAL GAS VELOCilY - MIS 
PARTICULATE INLET LOAD - GICU.M 
PARlJCULATE OUTLET LOAD - 6/CUoM 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
S02 INLET CONCE NTRATJ ON - PPM 
S02 CUlLET CONCENTRATION - PPM 
S02 DESIGN AEMIVAL EFFICIENCY - % 

PUBLJC SERVICE Of COLORADO 
CHERCkEE 
1 
DEJIVIA 
COLORADO ....... 

43. ( .100 lB/MMBTU) 
••••~• (****** LBIMMBlU) 

710 .o 
11 s .o 
100.0 
115 .o 
102.z 

BABC ICk & WILCOX 
PULV1 RJZED COAL 

0/57 
24 ~ .39 
146.1 ....... ....... 

COAL 
BITUMINOUS 

23493. 

11?.50 
9.4-12.5 

M.30 
•••••• 

.65 ...... 

.01 
•••••• 

0 
NONE 

C 520000 ACFMJ 
• 295 f) 

(**** FT> 
•••••• f TJ 

( 10100 BTU/LBJ 
•••••• 

MOBILE PACllED TOWER 
AIR CORRECTION DIVISION, UOP 

3 
CARBON STEEL 
AUBBU 
STAINLESS STEEL, 1.5 INCH PLASTIC SPHERES 

61.0 
164.4 
146.1 

1.5 
••••••• 

447 

3.4 
1.8 
.o 

97.0 
500.000 
42C.OOO 
16.0 

348400 A(FM) 
( 295 F) 

C56o0 GAL/1000ACfJ 
(••••* 1N•ll20> 
< 11 .O FTIS) 
C .80 611lSCF> 
( .020 GAISCF) 



EPA UTILllY fGD SURWEY: FOURTH QUARTER 1979 

PUBLIC SERVICE OF COLORADO: CHEROKEE 1 CCOIH.) 

---------·---------r----------------------PERFOR"ANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UllllZATlON % RE"OVAL PEA SOllER f6D CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------
10179 SYSTEM 744 

11179 SYSTEM 720 

12179 SYSTEM 744 

•• PROBLE .. Sll OLUTIONSICO""ENTS 
DURIN6 THE PERIOD ID FAN FAILURES HAVE OCCURRED DUE TO EROSION FRO" THE 
fl USH • 
THE ISOLATION DA .. PER HAS BEEN A PROBLE" DUE TO FREEZE UPS "AKIN6 IT 
INOPEI A TJVE • 
AEHEATER FAILURES HAVE OCCURRED DUE TO PLUG61NG Of THE HOT AJA INJECTION 
STE AM C 0 IL S • 
THE SCRUBBER EXIT DUCTWORK WILL BE REPAIRED TE .. POAARILY WITH A SPRAY ON 
FIBER6LASS LIKE "ATERIAlo 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION1• 
DESIGN AND PEAFOAMANCE DATA FOA OPERATIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COMPANY i.AME 
PLANT NIUIE 
UNIT NUll!BEA 
CITY 
STATE 
RE6ULATOAY CLASSlfl CATION 
PARTICULATE EMISSION Llll!ITATION - NG/J 
502 EMISSION LlMlTATlON - N6/J 
NET PLANT GENERATING CAPACITY • MW 
GROSS UNIT GENERA Ti NG CAPACITY - MW 
NET UNll GENERAllN' CAPACITY W/f60 - MW 
NET UNIT GENERATIN6 CAPACITY llOHGD • Mii 
EQUIVALENT SCRUBBED CAPACITY ·MW 

** BOIL EA DA TA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERWICE DATE 
MAXll'IUM BOILER FLUE GAS FLOW - CU.MIS 
fLUE GAS TEMPEIATUAE - C 
STACK HEIGHT - " 
STACK TOP DIAMI TEA - M 

** FUEL DATA 
fUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CtNTENT - J/6 
RANGE HEAT CONTENT - B TUil B 
AVERAGE ASH CO. TENT - X 
RANGE ASH CONTI NT - X 
AVERAGE MOISTUIE CONTENT - % 
RANGE MOISTURE CONTENT - 1 
AVERAGE SULFUR CONTENT - 1 
RANGE SULFUR CtNTENT - Z 
AVERAGE CHLORIDE CONTENT - X 
RANGE CHLORIDE CONTENT - X 

** FABRIC FILTER 
NUMBER 
TYPE 

** ESP 
NUMB EA 

•• .. ECHAIUCAL COLLI CTOA 
NUMBER 

** PARTICULATE SCRIBBER 
NUMBER 
TYPE 
SUPPLIER 
NUMB Ell 0 f STAGES 
SMELL MATER UL 
LINING MATERIAL 
INTERNAL MATERIAL 
L/6 RATIO - LITERltUoM 
PRESSURE DROP - KPA 
SUPEAfIClAL GAi VELOCITY - MIS 
PAR1lCULATE 1Nl.E1 LOAD - 6/CU." 
PARTICULATE OU!LET LOAD - GICU.11! 
PARTJCULATE DESJGN RE"OVAL EFFICIENCY - % 
S02 INLET CONC_ENTAATION • PPM 
S02 CUTLET CONCENTRATION - PP" 
SO( DESIGN RE"OVAL EFFICIENCY - l 

PUBLIC SERVICE OF COLORADO 
CHEROKEE 
4 
DENVER 
COLORADO 
•••••• 

43. 
•••••• 

110.0 
375.0 
35!).0 
375.0 
356.4 

.100 LBIMMBTU) 
(•••••• LBJMMBlU) 

co,.Bust ION ENGllfEERING 
PULV.IRIZED 
•••••• 
0/68 

717.29 
ns.o 

•••••• 
••••••• 

COAL 
Bl TU,. I NOUS 

23493. 

12.50 
9.4-12.5 

1-1.30 
•••••• 

.65 
•••••• 

.01 
•••••• 

0 
NONE 

1 

1 

4 

COAL 

(1520000 AC f,.) 
t 275 f) 

(•••• FT> , ..... Fl) 

( 10100 BTUILB > 
•••••• 

MOBILE PACKED TOWER 
AIR CORRECTION DIV1S10N 1 UOP 

CARBON STEEL 
RUBBER 
STAlNLlSS STEEL, 1.5 INCH PLASTIC SPHERES 

7.5 t56.0 6AL/1000ACf) 
****••• (***** JN-H20) 

3.4 C 11.0 FTJS> 
•1 .6 C • 70 6RIStf > 

.O C .020 GR/SCF) 
97.0 

50 1.000 
42 c.ooo 
16.0 
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EPA UTILITY FGD SURIEY: FOURTH QUARTER 1979 

PUBLIC SERVICE or COLORADO: CHEROKEE 4 (CONT.> 

-------------------~----------1-----------PERFOR"ANCE DATA------------------------------------------
PERI 00 MODULE AVAILABILITY OPERABILITY RELIABILITY UTlLlZATION % REMOVAL PER BOlLER F60 CAP. 

502 PART. HOURS HOURS HOURS FACTOR ----- ------
10179 SYSTEM 74 4 

11179 SYSTEl'I 72C 

12179 SYSTEM 744 

** PROBLEMS/SOLUTIONS/COMMENTS 
DURING THE PERIOD JO FAN FAILURES HAVE OCCURRED DUE TO EROSION FROM THE 
fl YASH • 
THE ISOLATION DAMPER HAS BEEN A PROBLEM DUE TO FREEZE UPS "AKIN6 IT 
INOPE•ATIVE. 
REHEATER FAILURES HAVE OCCURRED DUE TO PLUGGING Of THE HOT AIR INJECTION 
STEAM COILS. 
THE SCAUB8ER EXIT DUCTWORK Will BE REPAIRED TEMPORARILY WITH A SPRAY ON 
FIBERGLASS LIKE MATERIAL. 
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EPA UTlllTY fGD SURVEY: fOURTH QUARTER 1979 

SECTION 14 
DESIGN AND PERFORMAlllCE DATA fOA OPEllllTIONAL PARTICLE SCRUBBERS 

----------------------------------------------------------------------------------------------------
COMPANY NAl'IE 
PLANT NAl~E 
UNIT NUMBER 
CITY 
STATE 
REGULA T 0 RY CLAS Slfi CATI ON 
PARTICULATE EMISSI8N lllillTATION • h6/J 
S02 EPII SSION lllill TA TJON - NG/J 
NET PLANT GENERATING CAPACITr - MW 
GROSS UNJT GENERA Tl NG CAPACITY - MW 
NET UNIT GENERATING CAPACITY WlfGD •MW 
NET UNIT GENERAT1N6 CAPACITY WOIFGD - MW 
EGUIVALEAT SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERWICE DATE 
MAX IlllUf'I BOILER FLUE GAS Fl 011 - cu.f'l/S 
fLUE GAS TElfPEI ATUAE - C 
STACK HEIGHT • Iii 
STACK TOP DIAllll lER - Iii 

•• FUEL DA TA 
FUEL TYPE 
JUEL GRADE 
AVERAGE HEAT CINTENT - J/6 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - J 
RANGE ASH CONTENT - J 
AVERAGE MOISTURE CONTENT - I 
RANGE MOISTURE CONTENT - J 
AVERAGE SULFUR CONTENT - I 
RANGE SULfUA ctNlENT - I 
AVERAGE CHLORIDE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

** FABR JC fl LTEA 
NUMB EA 
TYPE 

•• ESP 
NUMB ER 
TYPE 
FLUE GAS CAPACITY - CU.MIS 

** f'IECHA•ICAL COLLECTOR 
NUMB EA 
FLUE GAS CAPACITY - CU.111/S 

** PARTICULATE SCRUBBER 
NUMB ER 
TYPE 
SUPPLIER 
NUMBER OF STAGI S 
SHELL "ATElllAL 
LINING MATERIA~ 
INTERNAL MATERIAL 
TYPE OF NOZZLES 
BOILER LOADISCaUBBER - I 
FLUE GAS CAPACITY - cu ... 1s 
FLUE GAS TEMPEIATURE - C 
LIG RATIO - llfEA/tU.M 
PRESSURE DROP r KPA 
SUPERFICIAL GA& VELOCITY - M/S 
PARTICULATE INLET LOAD - G/CU.M 
PARTICULATE OU~LET LOAD - 6/CU.M 
S02 INLET CONCINTRATION - PPM 
502 DESl6N REMIVAL EfflCIENC! - I 

PUBLIC SERVICE OF COLORADO 
VALMClNT 
5 
VALMUNT 
COLORADO 
•••••• 

43. 
•••••• 

27! .s 
16 t.O 
157.0 
163.0 
166.0 

.100 LBl .. MBTU) 
(****** LB/MlllBTU) 

COMBUSTION ENGlNEEAlNG 
PULVERIZED COAL 
BASE 

0/64 
436.98 ( 926000 ACFlll) 
126.7 ( 260 f) 

**** ... (•••• fl) 
******* C••••• FT> 

COAL 
SUBBITUlllJNOUS 

25121. ( 10800 BTU/LB) 

6.00 
5.4-7.0 

1,.00 
12. 71·18.3 

.10 
0.68-.73 
•••••••• 
•••••• 

0 
NONE 

1 
COLD SIDE 

211.5 

1 
218 .5 

2 

........ 

( 463000 ACFM> 

( 463000 ACfM) 

MOBl~E PACKED TOWER 
AIR CORRECTION DIVISIONe UOP 

3 
CARBON STEEL 
RUBBER 
STAl•LESS STEEL, 1.5 INCH PLASTIC SPHERES 
25. 

36.0 
109.2 
132.8 

l .8 
••••••• 
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3.4 
, .8 
.o 

500.000 
40.0 

( 231500 AtfM) 
( 271 f) 

<58.3 6ALl1000ACf) 
(••••• IN-H20> 
C 11 .O FT Is> 
( .80 611/SCf) 
< .020 GA/SCf) 



EPA UTILITY f6D SURIEY: FOURTH QUARTER 1979 

PUBLIC SERVICE Of COLORADO: VAL"ONT 5 CCONT.> 

-------------------•----------------------PERfOR"ANCf DATA------------------------------------------
PEAJOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER f6D CAP. 

S02 PART. HOYRS HOURS HOURS fAf.TOR 

-----~------ ----------- ----------- J·--------- ----- ----- ------ ----- --~---

10174 SYSTEM 744 

11174 

12174 

1175 

2175 

3175 

4/75 

5175 

6/75 

7175 

8175 

9175 

10/75 

11175 

12175 

** PAOBLE"S/SOLUTIONS/CO""ENTS 

SYSTEM 

SYSHM 

SYSTEM 

SYSTEM 

SYSTUI 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTUI 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTEM 

THE SCRUBBER WAS OR161NALLY INSTALLED fOR PARTICULATE RE"OVAL SINCE THE 
PLANT BURNS LOW SULFUR COAL; HOWEVER, 45% Of THE S02 IS REMOVED AS WELL 
BECAUSE Of THE ALKALINITY Of THE fLYASH. 

12 a 
744 

744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

•• PROBLEMS/IOLUTIONS/CO"MENTS 
OURINI THE FIRST YEAR Of OPIAATION PROBLEMS I~LUDED DIFFICULTIES WilH THE 
MODULE PACKING GAJO SUPPORTf 6ENERAL VESSEL SCALE FORMATION, FLOW DISTRI
BUTION PRO&LENS, BALL BREAKAGE, SCALING JN THE MIST ELIMINATOR SECTION, 
AND P~U6GIN6 Of THE REHEATEI. SCALE FORNATJON WAS THE MOST PREDOMINANT 
CONTI a1iJNG "AJOR CAUSE Of D <WNTIME IN THE SCRUBBER. SCALE ACCUMULATION D 
WAS NOTED ON THE WET-DRY lNTERfACE IMNEDJATELY DOWNSTREAM OF THE PRESATU
RATIOlt NOZZLES. SCALE ALSO ACCUMULATED HEAVILY ON THE UNDERSIDE Of THE 
FIRST LAYER OF GRID BARS. 
SCALE ON THE UPPER 6AlD BAAS WAS LESS PREVALENT AS THE ACTION Of THE •pJN6 
PON&• BALLS TENDED lO KEEP THE SCALE OFF OF THESE SECTIONS. SCALE ALSO 
COLLECTED ON THE WALLS Of THE VESSEL AND JHTEltMJTTENTLY SLOUGHED OFF AND 
FELL INTO THE SUMP IN LARGE PIECES CAUSING BLOCKAGE OF THE RECIRCULATION 
PUMP SUCTION SCREENS. SCALING OF THE MIST ELIMINATOR ABATED SONEWHAT WITH 
THE JNTIODUCTION Of A CLEAR RINSE WATER WASH. SCALE FORMATION IN THE RE• 
HEAT SECTION SOMETIMES REQUIRED SUPPLEMENTAL CLEANJN6 OF THE REHEATER IN 
ADDITION TO THE CLEANJN6 OBTAINED BY THE USE OF THE SOOTBLOWERS WHICH WERE 
INSTALLED AS A PART Of THE REHEATER EGUIP"ENT. UNDER NORMAL OPERATICN, 
TME SOOTBLOWERS LOCATED lN THIS REHEAT SECTION WERE FAIRLY SUCCESSFUL IN 
REMOVING THE ACCUMULATION ~I THE SCALE IN THE REHEATER. 
ALTH0l6H "ANY Of THE INITIAL START-UP PROBLEMS WERE SOLVED OVER A PERIOD 
Of Tl'E• THE CALCJU" SULFATE•fLYASH SCALING CONTINUED TO BE A SIGNIFICANT 
OPERATJN6 PROBLEM AT THE VALMONT INSTALLATION. JN ADDITION TO THESE 
SCALING RELIABILITY PROBLEMSe A WATER QUALITY CONCERN ALSO SURFACED THAT 
WAS A DIRECT RESULT OF THE PARTICULATE SCRUBBER OPERATION. THE RELATIVELY 
H16H CAO CONCENTRATION JN THE VAL"ONT fLYASH RESULTED JN FAIRLY Hl6H S02 
REMOVAL RATES (45·50 PERCENT) WITHIN THE UNITS. SINCE NO PH CONTROL CAPA• 
BJLJTY FOR EITHER THE AECIRIULATING SLURRY OR THE SYSTEM BLOWOOWN SLURRY 
WAS DESIGNED INTO THE SYSTEM 1 AN ACID CONDITION WAS CREATED JN THE SLURRY 
AND TME &LOWDOWN STREAM. PN LEVELS OF THE SLOWDOWN NORMALLY RANGED BETWEfN 
1.7 AND z.O. ALTHOUGH THE STREAM WAS NEUTRALIZED TO A DEGREE BY ALKALINE 
FLYASHe PSCC FELT THAT IT WIS IMPORTANT TO INVESTIGATE VARIOUS CONTRCL 
MEASUQES WHICH COULD BE APPLIED TO THIS STREA"• THE CALCIUM SULFATE 
SCALING PROBLEM WAS THOU6HT TO BE THE RESULT OF A SUPER-SATURATED CALCIUM 
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EPA UTikJTY FGD SURVEY: FOURTH QUARTER 1979 

PUBLIC SERVICE OF COLORADO: VAL"ONT 5 <CONT.> 

-----~------------------------------~----PERFOA"ANCE DATA-----------------------------------·------
PEAJOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION t RE"OVAL PEA 801LER J6D CAP. 

------

1176 

2176 

3176 

4176 

5116 

6176 

7176 

8/76 

9116 

10176 

11176 

12176 

1171 

Z/71 

3171 

4171 

5111 

6171 

1171 

S02 PART. HOURS HOURS HOURS FACTOR 

------------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------

SYSlE" 

SYSTE" 

ST STE" 

SYSTE" 

SYS TE" 

SY STE" 

STSTE" 

SYS TE" 

SYSTEM 

SYSTE" 

SY STE" 

SYS TE" 

S YST E" 

SY STEM 

STSTE" 

SYSTEM 

STSTE" 

SYSTEM 

SYSTEM 

SULFATE CONDITION IN THE AEC1RCULATJN6 SLURRY. BECAUSE OJ THIS IT WIS FELT 
THAT CONTINUOUS PH CONTROL OF THE RECIRCULATING SLURRY, CONVERSION Of THE 
SYSTE" TO CLOSED LOOP OPERATION AND ESTABLISHING A HIGHER CONCENTRATION or 
SEEDING SOLIDS IN THE RECIRCULATION SLURRY (THEREBY CONTROLLING THE SCALING 
PROBLE"S WITHOUT CHE"lCAL ADDITIVES) WOULD BE NECESSARY "EASUAES. 
FOR PH CONTROL. LIMESTONE WIS TESTED INITlALLTo THEN Ll"E WAS UTlLlZtD JOA 
THE ALKALI REAGENT. IN THE FIRST TEST, Sl~CE Ll"ESTONE UTILIZATION ~as A 
"AJOR CONCERN, A SPECIAL EFFORT WAS "ADE TO REDUCE THE POTENTIAL JOA THE 
SHORT CIRCUITING Of THE ADDfD LI"ESTONE AND TO PROVIDE SUFFICIENT RESIDENCE 
Tl"E IN THE REACTOR SECTION OF THE STSTE"• BT UTJLIZIN6 FOUR REATIOh "11 
TANKS 111 SERIES. PLUG FLOW WAS EllPE.CTED TO Bi: "ORE CLOSELY Sl"ULATH. lO 
"AINTAlN A CLOSED LOOP SYSTE" WHERE THE QUANTITY Of WATER RE"OVED FRO" THE 
SYSTE" WAS HELD TO A MJNl"U"• FOUR SYSTE" DESIGN FEATURES WERE UTILIZED. 

1. UTJLJZATION OF A CO"BINATJON Of POffD SUPERNATANT AND "AKE-UP WATER 
FOR RECYCLE WATER. 

2. PRESATUAATION OF THE JNCO"ING fLUE GAS WITH RECIRCULATING SLURRY. 
3. INTER"JTTENT "IST ELl"INATOR WASH. 
4. PROPER SELECTION OF MATERIALS OF CONSTRUCTION TO PROTECT AGAINST 

ATTACK CAUSED BY HIGH CHLORIDE COllCENTRATJONS, 
THE SCRUBBERS R & D FACILITY WAS NOT EQUIPf>ED WITH A MECHANICAL THICKENER 
FOR CONTROL OF TME SUSPENDED SOLIDS CONCENTRATION Of THE RECIRCULATING 
SLURRl (ALL PURGED "AlERlAL WAS SENT TO THE SLUDGE POND>. WITH A 5CC PP" 
S02 CONCENTRATION IN THE FLUE GAS• IT IS E~PECTED THAT THE RECIRCULATING 
SLURRY SOLIDS COULD BE REALLY CONTROLLED lN THE 5 TO 7 PERCENT RANGE. DUE 
TO THE "IXED FUEL FIRED AT ~HE UNIT DURING THE TEST PERIOD, HOWEVER, THE 
S02 CONCENTRATIONS EMITTED FRO" THE BOILER AND HENCE PRESENT JN THE FLUE 
GAS STREAM VARIED S16NlflCANTLY AND FINALLY fELL TO SUCH LOW LEVELS (OFTEN 
100-200 PPM) THAT SUSPENDED SOLIDS CONCENTRATIONS IN THE SLURRY COULC NOT 
BE MAJNTAlN£D. IT IS AL"OST CERTAIN THAT A THICKENER, WITH THE SUSSE
QUENT RETURN Of SOLIDS TO TRE SCRUBBER LIQUOR, COULD HAYE SEEN USED TO 
GOOD ADVANTA6E DURING THIS TIME PERIOD. 6ENERAlLT SPEAKING, THE SEVERE 
SCALING CONDITIONS PLAGUING THE TEST "0DULE WERE INTENSIFIED DURING THESE 
PERIODS OF LOW INLET S02 CONDITION. 

744 

696 

744 

720 

720 

744 

744 

720 

744 

720 

744 

744 

672 

744 

720 

744 

720 

744 
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EPA UTILITY FGD SUIUIEY: FOURTH QUARTER 1979 

PUBLIC SERVICE OF COLORADO: llAUIONT 5 <CONT.> 

------------------------------------------PERFORMANCE DATA------------------------------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION % REMOVAL PER BOILER fGD CAP. 

8177 SYSTEM 

9177 SYS TE" 

10177 SY STE" 

11177 SY STE" 

12177 SY STE" 

1178 SYS TE" 

Z/78 SYSTUI 

3/78 SYSTUI 

-----y------ ----------- ----------- -----------
SOZ PART. HOURS HOURS HOURS FACTOR 

744 

720 

744 

720 

744 

744 

672 

74 4 

** PROBLENS/50LUTJONS/CONNENTS 

4/78 SYSTE" 

S/78 SYSTE" 

THERE HAVE BEEN RECURRING PROBLEMS ASSOCIATED WITH BALL .. IGRATJON JN THE 
BALL CO .. PARTMENT AS WELL AS RECIRCULATION PUMP "OTOR BEARING FAILURE, AND 
WEAR IND FAILURE IN THE BALL COMPART .. ENT LINING. THERE HAVE BEEN CONTINUAL 
PROBLE"S WITH REHEATER PLUGGING. THERE ALSO HAVE BEEN EXPANSION JOINT 
FAILURES AT BOTH THE INLET AND OUTLET OF THE SCRUBBER. 
MORE RECENTLY THERE WAS A PINCH BELT FAILURE. 
THE SCRUBBING SYSTEM HAS HAD AN AVAILABILITY RANGE Of 50 TO 78% WITH AN 
AVERAGE OF 66%. 

720 

744 

•• PROBLE"S/50lUTIONS/CONIUNlS 
NO SIGNIFICANT PROBLE"S WERE ENCOUNTERED. 

6/78 SYSTE" 720 

744 

8/78 SYSTE" 744 

•• PROBLE"S/50LUTIONS/CONMENTS 

9178 SYSTE" 

10178 SYSTEM 

11/78 SY STEN 

1 217 8 SY STE" 

1179 SYSTE" 

l/79 SYSTU• 

S/79 SYSTE" 

6179 SYSH" 

THE UllLJTY HAD NO CO .. MENTS FOR THIS PERIOD. 

720 

744 

720 

744 

744 

672 

744 

720 

744 

72C 

** PROBLEMS/SOLUTIONS/CO""ENTS 
AVERA6E SCRUBBER AVAILABILITY FROM START UP THROUGH APRIL 1979 WAS 64.42%. 
AVERA'E SCRUBBER AVAILABlllTY FOR 1978 WAS 66.851. 
AVEAA'E SCRUBBER AVAILABILllY FROM JANUARY 1, 1979 THROUGH "AY 1 1979 WAS 
APPROXl"ATELY 80%. 
BALL Nl&RAllON, ALlHOUGH NOl SERIOUS, IS A CHRONIC PROBLEM FOR VAL .. ONT s. 
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EPA UTlllTY FGD SURVEY: FOURTH QUARTER 1979 

PUBLIC SERVICE OF C8lORADO: VAL"ONT 5 (CONT.) 

------------------------------•-----------PERFORMANCE DATA------------------------------------------
PEAl OD MODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION 1 REMOVAL PER BOILER f6D CAP. 

502 PART. HOURS HOURS HOURS FACTOR ------

7179 SYSTEM 

8179 SYSTEM 

9179 SYSTEM 

-----~------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------EROSION AND CORROSION HAVE OCCURRED ON THE SCRUBBER GRID BAR AREA (PACKING 
SUPPOIT>o 
EROSION/CORROSION IS EVIDENl IN THE MIST ELIMINATOR SECTION. 
EROSlONICORROSlON OCCURRS lM THE REHEATER AREA AND SOOT BLOWER. 
THE UTILITY HAD TO REPLACE INLET ANO OUTLET EXPANSION JOINTS. 
REHEATEA PLUGGING HAS BEEN A PROBLEM. 
AECYtLE PUMP BEARING FAILURES OCCURRED. 
THE JACK SCREW DRIVE MAS BEEN MALfUNCTlONlMG ON INLET AND OUTLET ISOLATION 
D AP.PEil S • 

744 

744 

720 

• • PROB LE"S IS OLUllON S /CO ""EN TS 

10179 SYSTEM 

11179 SYSTE" 

12/79 SYSTE" 

100.0 

DURING THE ANNUAL SHUTDOWN IN SEPTEMBER THE OLD SCRUBBER BALLS WERE 
REPLACED WITH A NEW BRAND. DUE TO BALL MOTION THE RUBBER LINER ERODED. 
IN THE MIST ELIMINATOR SECTION EROSION AND CORROSION OCCURRtO. 

744 

720 

744 

•• PROBLEMSl,OlUllONSICOMMENlS 
ONE or THE MAJOR FGD SYSTEM PROBLEMS lS THE SCRUBBER WALL WEAR WHICH HAS 
TO BE PaTCHED DURING THE SPRING ANO FALL. 
REHEATER PLUGGING HAS BEEN A CHRONIC PA06LE"· 
THE UTILITY HAS REPORTED THE FOLLOWING ANNUAL AVAILABILITIES FOR THE UNll. 

1972 - 1978 64.31 
1972 - 1979 65.91 

1978 66.81 
1979 80.Sl 
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EPA UTJLJlY FGO SURllEY: FOURTH QUARTER 1979 

SECTION 1' 
OESI GN ANO PERJ OAllAhCE OATA FOR OPERATIONAL PARTICLE SCRUBBERS 

---------------------------------------------------------------------------------------------·------
CO"PANY UlllE 
PLANT NAlllE 
UNIT NUlllBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE UHSSJtN LJMJTATJON • hGIJ 
SOZ EMISSION LIMJTATJON - NGIJ 
NET PLAN1 GENEAATI•G CAPACITY - MW 
6ROSS UNIT GENERATING CAPACITY ·MM 
NET UNIT GENERATING CAPACITY WIFGO - "W 
NET UNIT GENERATING CAPACI1Y WOIFGD - MW 
EQUIVALENT SCAUBBEO CAPACI1Y - lllV 

•• BOILER DATA 
SUPPLIER 
TYPE 
SEA VICE LOAD 
COMlllERCIAL SERVICE DATE 
lllAXJlllUlll BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPE• ATUAE - C 
STACIC HEIGHT • Ill 
STA CIC TOP D JAMI TE R • M 

•• FUEL DATA 
FUEL TYPE 
FUEL GAAOE 
AVERAGE HEAT CONTENT • JIG 
RANGE HEAT CONTENT • BTUILB 
AVEllAGE ASH CON TENT • I 
RANGE ASH CONTI NT - % 
AVERAGE lllOJSTUI E CONTElllT - I 
RANGE lllOISTURE CONTENT - 2 
AVEllllGE SULFUR CONTENT - % 
AUGE SULFUR (INTENT • I 
AVEllAGE CHLORIDE CONTElllT - Z 
RANGE CHLORIDE CONTENT - S 

•• ESP 
NUMBER 
TYPE 
SUPPLIER 
PARTICULATE ouu;N RElllOVAL EfflClENCY - z 
fLUE GAS CAPAU TY - CU.Ill/$ 
flUE GAS TEMPEIATURE • C 
PRESSURE OAOP - KPA 
PAR TIC ULA TE OUT LET LOAD - G ICU .M 

** PART JC ULA TE SC R llBBE R 
NUMB ER 
TYPE 
SUPPLIER 
NUflBER Of STAGES 
SHELL lllATUlAL 
LINING MATERIAL 
INTERNAL MATERI Al 
NUMBER OF NOZZLES 
FLUE GAS CAPACITY ·CU.MIS 
FLUE GAS TlMPH ATUH - C 
LIQUID RECIRCULATION RATE - LITER/$ 
LIG RATIO - LITER/CU ... 
SUPERFICIAL GAS VELOCITY - MIS 
PARTICULATE INLET LOAD - NGIJ 
PARTICULATE OUTLET LOAD • NG/J 
S02 INLET CONCI NTllATJON • NGIJ 
S02 ClUTLET CONI ENTRATIOfll - fllGIJ 
S02 DESIO RE .. OVAL EfflCIENCY - I 

SOUTHWESTERN PUBLIC SERVICE 
HARRINGTON 
1 
A"AR ILL 0 
TEXAS 

43. 
516. 
360.0 
360.0 

••••:••• 
••••••• ........ 

( .100 LBllllMBTU) 
( 1.zoo LB/MMBTU) 

COlllBUSTION 
PULVERIZED 
BASE 

EN6JNEERING 
COAL 

8/7.t 
771.63 
176.7 

76. 
.8 

COAL 
SUBBITUllllNOUS 

C1650000 ACF") 
c 350 f) 

( 250 FT> 
( 2.7 FT> 

19538. C 8400 BTU/LB> 

5.00 
4.5-4! 

21.10 
25-3 c 

.42 
.39-.45 
•••••••• 
•••••• 

1 

8000-8900 

COLD SIDE 
RESEARCH COTTRELL 

95.0 
771.6 C16SOOOD ACFM> 
161!.3 c 335 n 

••••••• (••••• JN-H20) 
~.83 ( .80 6RISCF> 

6 
MOBILE PACKED TOWER 
COlllBUSTION EN6INEEAlfll6 

1 
CARBON STEEL 
AI611 LINE POLYESTER 
316L SS FIBERGLASS ALLOY 20 

456 

9~ 

14"1.6 
6 c.o 

444.1 
3.1 
2.4 

ao. 
30. 

430. 
zn. 
50.0 

C 300000 ACfM > 
( 140 F) 
C 7050 GPlll) 
CZ3.0 6ALl1000ACf) 
C 8.0 FT/S> 
( .185 LB/MMBTU> 
( .070 L8/MM8tU) 
( 1a000 LBIMMBTU) 
( .500 LB/MMBTU> 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

SOUTHWESTERN PUBLIC SERVICE: HlAAINGTON 1 (CONT.) 

------------------------------------------PEAFOA"ANCE DATA------------------------------------------
PEAIOD "ODULE AVAILABILITY OPERABILITY RELIABILITY UlILIZATlON % RE"OVAL PEA BOILER FGD CAP. 

-----· 
10/79 

11/79 

12/79 

S02 PART. HOURS HOURS HOURS fAClOR 

SYSTEM 744 

SYSTEM 720 

SYSTEM 744 

** PRO&LE"S/SOLUTIONS/COM"ENTS 
DURIN6 OCTOBER THROUGH DECE"BER, TWO SPRAY PU"P MOTORS FAILED. 
THE FRP MATERIAL IN THE FLUSH PIPING HAS F~ILED CAUSING SOME LEAKAGE. 
PLU661NG IN ONE MARBLE BED WAS ENCOUNTERED WHEN THE CHE"ISTAY CONTROL WAS 
TE"PORAAILY LOST. 
SOME "AABLE CAPS HAVE LOOSENED ALLOWING SOltE NAA8lE TO FALL JNTO 
THE RECYCLE TANK. THIS WAS RECTIFIED DURING THE PERIOD. 
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EPA UTILllY FGD SURVEY: FOURTH QUARTER 1979 

S ECTJ ON 15 
DES~GN AND PERFORMANCE DATA FOR OPERtTIONAL FOREIGN FGD SYSTEMS 

-------------------~--------------------------------------------------------------------------------
COMPANY llAME 
PLANT NAP•E 
UNIT NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NGIJ 
SOZ EMISSION LlMITlTJON - NGIJ 
NET PLANl GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY - M~ 
NET UNIT GENEAATIN6 CAPACITY WIFGD - MW 
NET UNIT GENERATIN6 CAPACITY WOlfGD - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERIICE DATE 
MAXIMUM bOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPEIATUAE - C 
STACK HEIGHT - M 
STACK TOP DIAMITEA - Pl 

•• FUEL DATA 
fUEl TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONTENT - BlUILB 
AVERAGE ASH COllTENT - I 
RANGE ASH CONTI NT - l 
AVERAGE MOISTURE CONTENT - I 
RANGE MISTUAE CONTENT - I 
AVERAGE SULFUR CONTENT - I 
II AN 6 E SU Lf UR Cl NTE NT - I 
AVERAGE CHLORIDE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

** fGD SYSTEM 
SALEABLE PRODIM T/THllOIUWAI' PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPllEI 
DEVELOPMENT LEWEL 
NEWlllElROf 1T 
SOZ DESIGN REMOVAL EFflCllNCY - I 
COMl'IEACIAL DATI 
CONSTRUCTION lNJTIATlON 

** AEHEAlEA 
TYPE 

•• BYPRODUCTS 
BYPRODUCT NATU.E 

CHUGOKU EL EC TA IC 
SHlMONOSEKI 
1 
•••••• 
**** •• 
•••••• 
•••••• 
•••••• 
••••••• 

175.0 
••••••• 
••••••• 
••••••• 

•••••• 
•••••• 
•••••• 
**I•• 
•••••••• 
**** ••• 
•••••• 
••••••• 

COAL 
•••••• 
•••• *** 

•••••••• 
****** 
******** 
****** 

z.oo 
•••••• 
******** 
****** 

(•••••• LBIMMBTU> 
(•***** LB/MMBTU> 

C******* ACfM) 
(•••• F) 

C•••• FT) 
C••••• FT) 

(• ***** BTU /LB) 
****** 

SALEABLE PllOOUCT 
WET SCRUBBING 
LIMESTONE 
MIT~LBISHl HEAVY INDUSTRIES 
FULL SCALE 
RETROFIT 

96.00 
0179 
0178 

WASTE HEAT RECOVERY 

6YPSUlll 
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EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 15 
DESIGN AND PERfOR"ANCE DATA JOA OPERITlONAL FOREIGN FGD SYSTE"S 

----------------------------------------------------------------------------------------------------
CO .. PANY NA"E 
PLAlllT NAME 
UNI 1 NU"8ER 
CJlY 
STAlE 
REGULATORY CLASSifl CAl ION 
PARlICULAH E"lSSION ll"I TAHON - NG/J 
S02 E"lSSlON LIMITATION - NG/I 
NET PLANT GENERATING CAPACITY - "W 
GROSS UNIT GENERATING CAPA(lTY - ""' 
NET UNIT GENERATlN' CAPACITY WlfGD - ""' 
NET UNIT GENERATING CAPACITY WOIFGD - "W 
EGUIVALE~T SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SEAUCE LOAD 
COMMERCIAL SERVICE DATE 
"AXIMUM BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TE"PEIATURE - C 
STACK HEIGHT - M 
STAO TOP DIAMI TEA - I'! 

•• FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CINTENT - J/6 
RANGE HEAT CONT ENT - 8 TUil e 
AVERAGE ASH CON TENT - % 
RANGE ASH CONTENT - % 
AVERAGE M01STU8E CONTENT - X 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - X 
RANGE SULFUR CINTENT - % 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - X 

•• ESP 
NUMBER 
PARTICULATE OUTLET LOAD - 6/CU.M 

•• PARTICULATE SCRUBBER 
TYPE 

•• F6D SYSTE" 
SALEABLE PRODUI TITHROWAWAY PRODUCT 
GENERAL PROCESI TYPE 
PROCESS TYPE 
SYSTEM SUPPLIEI 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
PARTICULATE DESIGN REMOVAL EfflClEIHY - % 
S02 DESIGN RE"4>VAL EfFlCIENCY - l 
INITIAL START-UP 

•• ABSOllSER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STAGI S 
SHELL "ATERIAL 
SHELL LINER MATERIAL 
BOILER LOAD/ABSORBER - l 
6A S fLOW - CU .I IS 
GAS TE"PEAATUAI - C 
L.16 RATIO - Lii U.M 
PRESSURE DROP t KPA 
SUPEAflCAl GAS VELOCITY - "/SEC 
PARTICULATE INLET LOAD - 6/CU.M 
PARTICULATE OUJLET LOAD- 6/CU.M 

ELECTRIC POWER DEVELOP .. ENT CO. 
15060 , 
YOKO l<AMA 
JAPAN 
•••••• 
****** •••••• 
••••••• 

26t :.O 
••••••• 
••••••• 

265.0 

IHI 
•••••• 
BASE 
0161 

405.36 
110.0 
12 •• ........ 

COAL 
•••••• 
25586. 

16.00 
•••••• 

•.20 
•••••• 

.60 
0.2 - 0.6 
•••••••• 
****"* 

2 
.59 

VENTURI 

(•••••• LBIMMBTU) 
(•••••• LB/MMBTU) 

( 859000 ACFM> 
( 338 f) 

( 400 fl) 
, ••••• f 1) 

( 11000 BTU/LS) ...... 

.26 GR/SCF> 

SALEABLE PRODUCT 
WET 1SCllU6BlNG 
LIMESTONE 
IHI - CHEMICO 
FULL SCALE 
RETROFIT 

96.70 
9(.00 

3176 

1 
VENTlRl 

311t. 
IHI - CHEfUCO 

1 
MILD STEEL 
FLAK I 

100.0 
405.36 
170.0 

459 

~.4 

1.5 
3.0 

.6 

.1 

t 8SROOO 11CFM> 
( 338 f) 

( 70.0 6AL/1000ACf> 
( 5.'9 1N-H20> 
< 10.0 FTIS> 
( .262 6R/SCF> 
l .022 GR/SCF> 



EPA UTILJ 1Y FGD SUllHY: FOURTH QUARTER 1979 

ELECTRIC POWER l>EVElOPMENT CO.: ISOGO 1 <CONT.> 

S02 INLET CONCENTRATION - PP" 
S02 CUTLET CONJ Ill Tl ON - PP" 
S02 DESIGN llEMtVAL EFFICIENCY - l 

** ABSORBER 
NUMB Ell 
1'PE 
UUTIAL START UP 
SUPP LI Ell 
NUMBER Of STA61 S 
SHELL MATERIAL 
SHELL LINEA MA!ElllAL 
BOILER LOAD/ABSORBER - l 
GAS FLOW - CU.MIS 
GAS TfMPERATURI - C 
LI G AA TI 0 • Lii U .M 
PRESSURE DROP ~ KPA 
SUPERFICAL GAS VELOCITY - M/SEC 
PARTICULATE lNl.ET LOAD - G/CUoM 
PARTICULATE OUJLET LOAD- G/CU.M 
PARTICULATE AE•OVAL EFFICIENCY - Z 
S02 INLET CONCENTRATION - PPM 
502 OUTLET CONJRATlON - PPM 
S02 DESIGN REMOVAL EFFICIENCY• Z 

** CENTA HUGE 
NUMB f 11 
OUTLET SOLIDS - Z 

** FANS 
NUMB EA 
CAPACllY • CU.MIS 

** fANS 
NUMBER 
l'fPE 
CAPACilY - cu.R/S 

** "IST ELIMINATOR 
TYPE 
CONS lRUC Tl ON MA TE Ill Al 
CONF JGUAATJON 
NUMB EA 0 f STA GE S 
NUMBER Of PASSI S 
WASH SWSlEM 
PRESSURE DROP • KPA 

** PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

** PUl'tPS 
SERVICE 

SLURRY MAICEUP 
ABSORBER REC 1111 \IUllON 
OXIDATION TOVE& SUPPLY TRANSFER 
IJLTUTE 

** TANKS 
SERVICE 

OXIOATJON TOWEi FEED TANK 
RECYCLE 
SLURRY TANK 
THICKENER OVERFLOW 
fU.lllATE TANK 
OX 1DATI0N TOWEi 

** REHEAlER 
lYPE 
TEMP EA AT URE BOO ST - C 

** THICKENER 
NUMBU 
TYPE 

500 
160 
65.0 

1 
VENTURI 

3176 
IHI - CHEMICO 

l 

MILO STEEL 
FLAKE 

100.0 
56~.28 

8 

55.0 
11.4 
1.5 
3.0 

·' .1 
96.7 

160 
50 
811.0 

90.0 

2 
362.14 

1 

<1200000 ACFM) 
( 131 f) 

< 70.0 6AL/1000ACF) 
( 5.9 IN-1120> 
< 10.0 fT/S) 
( oOZZ GR/SC f) 
( .022 GR/SCF> 

( 767400 ACFM) 

OUDnJON BLOWER 
.86 ( 

CHEVRON 
PLASIIC 
HORIZONTAL 

' ; . 

1830 ACffll) 

INTERMITTENT FRESH WATER WASH 

PH 

3 
10 

•••• 
•••• 

.5 ( 2.0 IN•H20) 

NUl'llBEll 

•••• 
•••• 
•••• 
•••• 
•••• 
•••• 

DIRECT COMBUSTION 
83.9 c 151 ,, 

1 
SEDl•ENTATION ANO CONCENTRATION TYPE 
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EPA UTlllTY f6D SURVEY: fOURTH QUARTER 1979 

ELECTllIC POWER OEllElOP"ENT co.~ 15060 1 (CONT.> 

•• WATER LOOP 
TYPE OPEN 
PURGE WATER LO' S - LI TER/S 2.5 ( 40 GP") 
fRES~ MAKEUP WATER AODlllON - LlTEAS/S 22.3 ( 354 GP"> 

•• BYPRODUCTS 
BYPACDUCT NATURE GYPSUM 
BYPRODUCT QUANJITY - M T/H 4.53 ( 5.00 TPH) 
DISPCSITION "ARKITED 

•• TREATllENT 
TYPE FORCED OUOAllOM 

461 



EPA UTILITY JGD SURVEY: FOURTH QUARTER 1979 

SECTION 15 
DESIGN AND PERFORMA~CE DATA FOR OPER•TJONAL FOREIGN FGD SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAME 
PLANT NAME 
UNIT NUMBER 
CI TY 
STATE 
REGULATORY CLASSlfl CATION 
PARTICULATE EMlSSJIN LIMJTATJON - lil6/J 
SOZ EMISSION LHHTATION - NG/J 
NET PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING OPACITY - M~ 
NET UNIT GENERATING CAPACITY W/fGD - MW 
NET UNIT GENERATING CAPA(ITY WOIFGO - MW 
EGUIVALEhT SCRUBBED CAPACITY - MW 

o BOILER DATA 
SUPPLJER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXJ .. UM BOILER FLUE GAS FLOW - cu.111s 
FLUE GAS TEMPEIATURE - C 
STACk HEIGHT - l'I 
STACI! TOP DJA ... TER - l'I 

** FUEL DA TA 
JUEL HPl 
fUEL GRAOE 
AVERAGE HEAT CONTENT - J/6 
RANGE HEAT CONTENT - STU/LB 
AVE llAGE ASH COlll TENT - 1 
RANGE ASH CONTE NT - % 
AVERAGE l'IOJSTUIE CONTEttT - % 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - % 
RANGE SULFUR CINTENT • % 
AVERAGE CHLORI. IE CONTEIH - :I 
RANGE CHLORIDE CONTENT - '.l 

** ESP 
NUllB ER 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUCT/THROWAWAY PAOOUCT 
GENERAL PAOCESI TYPE 
PROCESS TYPE 
SYSTEM SUPPLIER 
DEVELOPMENT LEWEL 
NEW I RETROFIT 
PARTICULATE DEllGN REMOVAL EfflCIENCY - % 
S02 DESIGN REMOVAL Eff lCIENCY - % 
lNI T JAL STAAT-U P 

** ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBEA Of STAGES 
SHELL MAHllUL 
SHELL LINEA MAfEAJAl 
BOILER lOAD/A8$0ABEI - l 
'AS fLOW - CU.MIS 
'A$ TEMPERATURl - C 
L/6 RATIO - LllU.M 
PRESSUllE DROP • llPA 
SUPERf lCAL GAS ~ElGClT1 • ~ISEC 
PARTICULATE INLET LOAD - G/CU.M 
PARTICULATE OUTLET LOAD- G/CU.M 
S02 INLET CONCI NTAATJON - PPM 

ELECTRIC POWER DEVELOPMENT CO. 
JSOGO 
2 
TOICOHAMA 
JAPAN ....... 
•* * • '* ( ****** LB /M"B TU) 
****** (•••••• LB/""BTU> 
••***** 

265.0 
••••••• 
••••••• 

265.0 

IHI 
•••••• 
BASE 
0169 

405.36 
170.0 
uc. 

••••••• 

COAL ....... 
25586. 

16.00 
•••••• 

4.20 
•••••• 

• 60 
0.2 - 0.6 ......... 
****** 

2 

VENTURI 

( 8S9000 ACFl'll 
( 338 f) 

( 460 FT> 
(••••• FT> 

( 11000 BTU/LB) 

****** 

SALEABLE PRODUCT 
WET SCRUBB IIHi 
LHHSTONE 
IHI ' CHEMJCO 
FULL SCALE 
RETROFIT 

96.70 
90.00 

5176 

1 
VENTURI 

5116 
IHI - CHEMICO 

1 
MILO STEEL 
FLAKE 

100.0 
405.36 
170.0 

462 

9.4 
1.5 
3 .o 

.6 

.1 
SQQ 

C 859000 ACFIU 
( 338 f) 

C 70.0 GAL/1000ACF) 
C 5.9 JN-H20l 
t 10.C n JS> 
C .262 GR/SCf > 
t .022 GlllSCF> 



EPA UTlklTY F60 SURVEY: FOURTH QUARTER 1979 

ELECTRIC POWER DEVE&OP"ENT to.: 1S060 2 <tOfH.> 

S02 CUTLET CONTRATION - PPl'I 
S02 DESIGN RE .. IVAL EfflClENCT - l 

** ABSORBER 
NUMB EA 
TYPE 
INITIAL START UP 
SUPPLIER 
NU"B ER 0 F STAGES 
SHELL MATERIAL 
SHELL LINER "Alf.RIAL 
BOILER LOAD/ABSORBER - % 
6AS FLOW - cu."/S 
GAS TEl'IPEAATUAl - C 
L/6 AA TIO - lit U.M 
PRESSURE DROP 1 • kPA 
SUPEAFICAL GAS VELOCITY - Iii/SEC 
PARTICULATE lNl.ET LOAD - 6/tUol'I 
PARTICULATE OUHET LOAll- 6 ICU.fl 
PARTICULATE REMOVAL EFFICIENCY - % 
SOZ INLET CONCINTRATION - PP" 
SOZ CUTLET CONJRATION • PP" 
SOZ DESIGN AEl'llVAL EFFICIENCY - l 

•• CENTRIFUGE 
NU"B ER 
OUTLET SOLIDS - l 

** FANS 
NUMBER 
CAPACllY - CU.MIS 

•• JANS 
NUMBER 
TYPE 
CA PA CI TT - CU .M IS 

•• MIST ELI"INATOR 
TYPE 
CONSlRUCTION I'll TERillL 
CONJ lGUAATION 
NUMBER OF STAGES 
NU,.BER OF PASSES 
WASH SYSTE" 
PRESSURE DROP - KPA 

** PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

•• PU•IP S 
SERVICE 

SLURRY l'IAkEUP 
ABSORB EA RECJAt UUllON 
OX IDA TI ON TOWEA SUPPLY TRANSFER 
FILTRATE 

•• TANKS 
SERVICE 

OXIDATION TOWEA FEED TANK 
RECYCLE 
SLURRY TANK 
TH lC KE NE R OVE Rf LOW 
fl l TRAlE TANK 
Olll DA TJON TOW EA 

•• REHEATEA 
TYPE 
TEMPERATURE 801 ST • C 

** THICKENU 
NUMB EA 
TYPE 

160 
6 s.o 

1 
VENTURI 

517 1 
IHI • CHEIHCO , 
fHLD STEEL 
FLAKE 

100.0 
566.28 

8 

s ~.o 
9.4 
,, • 5 
~.o 

·' 
·' 96.7 

16[ 
SH 
sc.o 

90.0 

2 
362.14 

1 

( 1C!OOOOO ACfM) 
( 131 f) 
t 70.0 6AL/1000ACF) 
( 5.9 1N-H20> 
( 10.0 FT/S) 
( •022 6R/SCFJ 
( .022 GR/SCF> 

( 767400 ACFM> 

OXIDATION BLOWER 
.86 ( 

CHEVAON 
Pl AS TIC 
HORIZONTAL 

4 
4 

1830 ACfl'I) 

INTERMITTENT FRESH WATEA WASH 

PH 

3 
10 

•••• 
**** 

.5 ( 2.0 1N-H20) 

NU"BER 

•••• 
**** •••• 
•••• 
•••• 
•••• 

DIRECT co .. euSTlON 
83.9 C 151 F) 

1 
SEDIMENTATION ANO CONCENTRATION TYPE 
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EPA UTIL.J TY FGD SURWEY: FOURTH QUARTER 1979 

ELECTRIC POWER DEVELOP"ENT COe: IS060 2 CCONT.) 

•• WATER LOOP 
TYPE 
PURGE WATER LOSS -
FRESH "AKEUP WA TEA 

•• BYPRODUCTS 
BYPRODUCT NATUIE 
BYPRODUCT QUANTITY 
DI SP<IS 11 lON 

•• TllEA H!ENT 
TYPE 

LITER/$ 
ADOl TION - LlTERSIS 

- " T/H 

OPEN 
2.5 

22 .3 

GYPSU .. 
•• 53 

.. ARK ITEO 

FORCED OXIDATION 

464 

40 6PIO 
354 GPIO 

5.00 TPH) 



EPA UTILITY f6D SURVEY: FOURTH QUARTER 1979 

SECTION 1, 
DESI 6N AND PERfORllUCE OATA FOR OPERATIONAL fOREH1N F60 SYSTEMS 

------------------------------·---------------------------------------------------------------------
CO .. PANY liAlllE 
PLANT NAllE 
UNIT NUMBER 
CITY 
STATE 
RE6ULA10AY CLASSlFICATlON 
PARTICULATE EMISSION LlllITATlON - NG/J 
502 EMISSION LJMJTATJON - NGIJ 
NET PLANl GENERATING CAPACITY - MW 
IJROSS UNIT GENERATING CAPACITY - MW 
NET UNIT 6ENEllAT1N6 CAPACITY Wlf6D - MW 
NET UNIT 6ENERAT1N6 CAPAC I TY WOIF6D - MW 
E8UIVALE•T SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXl~UM BOILER FLUE GAS FLOW - CU.MIS 
FLUE GAS TEMPEi ATURE - C 
STACK HEIGHT - II 
STACK TOP DIAMITER - II 

** FUEL DAU 
FUEL TYPE 
fUEL GRADE 
AVERAGE HEAT CINlENT - JIG 
RANGE MEAT CONJENT - BTUILB 
AVERAGE ASH COit TENT - I 
RANGE ASH CONTINT •I 
AVERAGE MO.JSTUI E CONTENT - I 
RANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - I 
AANU SULFUR CONTENT - I 
AVERAGE CHLORIDE CONTENT - l 
RANGE CHLORIDE CONTENT - I 

** ESP 
TYPE 
PARTICULATE DEII6N REMOVAL EFFICIENCY - I 
flUE GAS CAPAC I TY - CU .MIS 
fLUE GAS TEMPERATURE - C 

** PARTICULATE SCR8BBER 
TYPE 

** f6D S YSTUI 
SALEABLE PRODUI TITHROWAWAY PRODUCT 
6ENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIEI 
DEVELOPMENT LEVEL 
NEWIRETROFlT 
S02 DESIGN REMIVAL EFFICIENCY - t 
INll IAL START-UP 

•• ABSORBER 
NUMBER 
lNlTlAL START UP 
SHELL LINER MAJERlAL 
BOILER LOAOIABSORBEA - I 
6AS FLOW - CU.BIS 
6AS TEMPERATURI - C: 
PARTICULATE INl.ET LOAD - 6/CU ... 
502 INLET CONCENTRATION - PPM 

** ABSORBER 
NUMBER 
INITIAL STAllT UP 
SHELL LINER "ATERIAL 
BOllEA LOADIABSOABEA - J 

ELECTIJC POWER DEVELOPlllENT CO. 
.. ATSUSHJPIA 
1 
•••••• 
JAPAll 

···~·· •••••• 
•••••• 
••••••• 

soo.o 
••••••• 
••••••• 

375.0 

****** •••••• 
•••••• 
0/8( 

•••••••• 
••••••• ....... ........ 
COAL 
•••••• 
••••••• 
•••••••• ........ ......... 
•••••• 

1.60 
••••:•• ......... 
•••••• 

HOT !IDE 
99.5 

457.7 
85.0 

NONE 

(****** LB/MMBTU) 
'****** LB/""BTU) 

(*"****** ACFPI) 
, •••• f) 

C•••• FT) 
(••••• fl) 

(•••••• BTUILB > 
•••••• 

970000 ACF") 
185 f) 

SALEABLE PRODUCT 
WET SCRUBBING 
lllllB :TONE 
VENDOR HOT SELECTED 
FULL SCALE 
NEW 

95.00 
1 /81 

, 
1/80 

FLAKE6LASS 
100.0 
457.74 
n.o 

.3 
1000 

, 
1180 

flLLU PLASTIC 

( 970000 ACfM) 
( 185 r> 
C .130 6USCF> 

fLAKf~lASS flLlEO PLASTIC 
75.0 
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EPA UTILJlY fGD SUAIEY: FOURTH QUARTER 1979 

GAS fl OW - CU.fl IS 
GAS TEMPERATURE - t 
PARTICULATE OUTLET LOAO- G/CU.M 
502 CU lLET CONJ RAT I ON - PPM 

•• FANS 
NUl'IBE.R 
TYPE 

•• MIST ELIMINATOR 
CONF lGURATlON 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

•• PUMPS 
SERVICE 

••• • •• 
•• REH EA HR 

TYPE 

u AEHEA TEA 
TYPE 

WATER LOOP 
TYPE 
FRESH MAKEUP WATER ADl>lTlON - LITERS/S 

u BYPRODUCTS 
BYPRODUCT NATURE 

u TREATMENT 
TYPE 

737 .11 
55.0 

.o 
50 

2 
BOOSTER 

HORIZONTAL 

( 1562000 ACFl'll 
' 131 n 
( .on GA/SC F) 

PH BASED CONTROL-TRIMMED BY BOILER LOAD SIGNAL 

NUMB EA 

•••• 

BYPASS 

WASTE HEAT RECOVERY 

OPEN 
30.8 

GYPSUM 

JORC ED OX lDA Tl ON 

466 

489 GPIO 



EPA UTlllTY FGD SUAVEY: FOURTH QUARTER 1979 

SECTION 15 
DESIGN AND PERFORl'IANCE DATA FOR OPERATIONAL FOREIGN FGD SISTEl'IS 

-------------------~--------------------------------------------------------------------------------
COl'I PANT llAl'IE 
PLANl NAl'IE 
UNIT NUl'lll Ell 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - NG/J 
SOZ EMISSION LIMITATION - NG/J 
NET PLANT GENERATING CAPACITY - l'IW 
GROSS UNIT GENERATING CAPACITY - Mii 
NET UNIT GENERATING CAPACITY WlfGD - MW 
NET UNIT GENERATING CAPACITY WOIFG~ - l'IW 
EQUIVALENT SCRUBBED CAPACITY - MW 

•• BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COl'll'IERCIAL SER¥1CE DATE 
llAllillUl'I BOILER FLUE GAS FLOW - cu.1'1/S 
FLUE GAS TEl'IPERAlURE - C 
STACk HEIGHT - M 
STACK TOP DIAl'lliTER - M 

•• FUEL 1>11 TA 
FUEL TlPE 
FUEL GRAOE 
AVERAGE HEAT CONTENT - JIG 
RANGE HEAT CONlENT - BTU/LB 
AVERAGE ASH CO•TENT - I 
RANGE ASH CONTE NT - I 
AVERAGE llOlSTUaE CONTENT - I 
RANGE "OISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - I 
aANGE SULFUR CONTENT - I 
AVERAGE CHLORllE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

•• ESP 
TYPE 
PARTICULATE DESIGN AEl'IOVAL EFFICIENCY - I 
FLUE GAS CAPAC• TY - CU ol'l/S 
FLUE GAS TEl'IPEiATUAE - C 

•• l'ARTlCULATE SCRUBBER 
TYPE 

•• fGD SYSTEM 
SALEABLE PRODUC TITHROWAWAY PRODUCT 
GE NE AAL PAOCE SI TYPE 
PAOC ESS TYPE 
SYS TEl'I SUPPLIEI 
DEVELOPMENT LEWEL 
NEWIRETAOF IT 
SOZ DESIGN REMOVAL EFFICIENCY - X 
INITIAL START-UP 

** ABSORBER 
NU .. B ER 
INITIAL START UP 
SHELL LINER MATERIAL 
BOILER LOAD/ABSORBER - I 
GAS FLOW - cu.BIS 
GAS TEMPERATURE - C 
PARTICULATE INLET LOAD - 6/CU.l'I 
SOZ INLET CONCENTRATION - PPl'I 

** ABSOR6ER 
NUMB EA 
INITIAL START UP 
SHELL LINER MAIERIAL 
BOILER LOAD/ABIOABEA - I 

ELECTRIC POWER DEVELOPMENT CO. 
MATS ISHIMA 
2 
•••••• 
JAPAN 
•••••• 
****** •••••• 
••••••• 

500.0 ······· ...... ,. 
375.0 

........ 
•••••• 
•••••• 

018' c 
•••••••• 
••••••• 
•••••• 
******* 

COAL 
•••••• 
••••••• ......... 
•••••• 
•••••••• 
•••••• 

1.60 
•••••• 
•••••••• 
•••••• 

HOT SIDE 
99.5 

457.7 
85.0 

NONE 

(•••••• LB/M,.BTU) 
(****** LB/MMBTU) 

(••••••• ACFll) 
(•••• f) 

h••• FT> 
(••••• FT) 

l****** BTU/LB> 
****** 

970000 ACFIO 
185 f) 

SALEABLE PAODUC T 
WET SCRUBBING 
LIME STONE 
VENDOR NOT SELECTED 
FULL SCALE 
NEW 

95.00 
118 c 

' 7180 
fLAKiGLASS 

100.0 
457.74 
85.0 

.3 
1000 

, 
7180 

FILLED PLASTIC 

( 970000 ACFM> 
c 185 f) 

l .130 GA/SCF> 

FLAKEGLASS FILLED PLASTIC 
1. ".0 

467 



EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ELECTRIC POVER DEVELOPMENT CO.: MATSUSHIMA 2 (CONT.> 

GAS fLOW - cu.111s 
GAS TE"'PERATURl - C 
PARTICULATE OUILET LOAD- r;Jcu ... 
502 OUTLET CONTRATlON - PP"' 

•• FANS 
MUllB ER 
TYPE 

•• llIST ELIMINATOR 
CONf IGUAATION 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

•• PUMPS 
SERVICE 

** * * •• 

•• llEHEAlEll 
TYPE 

•• REHEATEll 
lYPE 

•• WATER LOOP 
lYPE 
FRESH llUEUP VA TER ADDITION - LITERSJS 

u BYPRODUCTS 
BYPRODUCT NATUIE 

•• TllEAUENT 
TYPE 

2 

?3?.11 
55.0 

.o 
SQ 

BOOS lER 

HORUONTAL 

'1562000 Atfll) 
( 131 f) 

< .013 GRISCF> 

PH BASED CONTROL-TRIMMED BY BOILER LOAD SIGNAL 

NUM8£A 

•••• 

BYPASS 

WASTE HEAT RECOVERY 

OPEN 
30.! 

6YPSUll 

FORCED OXIDATION 

468 

489 GPIO 



EPA UTlllTY fGD SURVEY: FOURTH QUARTER 1979 

SECTION 15 
DESIGN ANO PERFORMANCE DATA FOR OPERATIONAL FOREIGN FGO SYSTEMS 

----------------------------------------------------------------------------------------------------
COMPANY NAflE 
PLAlllJ NAflE 
UNl T NUMBER 
CITY 
STATE 
REGULATORY CLASSIFICATION 
PARTICULATE EIHSSt<N LllllTATION - .. 61.1 
soi! EIUSSION llfllTA TION - N61.1 
NET PLANT 6ElllERATilllG CAPACITY - MW 
&ROSS UNIT GENERATING CAPACITY •MW 
NET UNll 6ENERATlN6 CAPACITY Wlf6D • 1in1 
NET UNll 6ENERAT1N6 CAPACITY WOIFGO - MW 
EGUIVALE-T SCRUBBED CAPACITY • "W 

•• BOILfR DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COfUIEllCIAl $£HICE DATE 
MAllflUM BOILER FLUE GAS FLOW - CU.MIS 
FLUE 6AS TEMPEIATUAE - C 
STAC• HEIGHT - fl 
STAC• TOP DIA .. TEA - fl 

•• FUEL DATA 
FUEl TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RAlll6E HEAT CONTENT - BTU/le 
AVERAGE ASH CONTENT - l 
RANGE ASH CONTENT • l 
AVERAGE MOISTUIE CONTENT - l 
RANGE MOISTURE CONTENT - l 
AVERAGE SULFUR CONTENT - l 
RANGE SUlf UR Ce NTE NT - l 
AVERAGE CHLORIDE CONTENT - 1 
RANGE CHLORIDE CONTENT - 1 

** ESP 
NUMB ER 
FLUE GAS TEMPERATURE - C 

•* PARTJCULATE SCRUBBER 
TYPE 

•• F6D SYSTEM 
SALEABLE PRODUI TITMROWAWAS PRODUCT 
GENERAL PROCESS TYPE 
PROCESS TYPE 
SYSTEM SUPPLIE1t 
DEVELOPMENT LEVEL 
NE WI RETROFIT 
INITIAL STUT-UP 

•• ABSORBER 
NUMB EA 
TYPE 
INIT JAL START II P 
SUPPLIER 
NUMBER OF STAGES 
HOILER LOAO/ABIORBER - 1 
GAS FLOW - CU.BIS 
6AS lEMPERATURI - C 
LIG RA 110 - L IC U.N 
PRESSURE DROP - KPA 
PARTICULATE INLET LOAD - 5/CU.M 
soi! INLET CONCINTAATION - PPM 

•• ASSOllBEA 
NUltB EA 
TYPE 
JNITJAL START llP 

ELECTRIC POWER DEVELOPMENT CO. 
TAKASA60 
1 
NlltE.11 
JAPAN ....... 
•••••• (•••••• LBIMMBlU) 
•••••• (•••••• LB/""BTU) 
••••••• 

250.0 
••••••• 
••••••• 

250.0 

•••••• 
•••••• 
BASE 

0168 
30.25 
154.4 

•••••• 
••••••• 

COAL 
•••••• 
i!4656. 

•••••••• 
•••••• 
•••••••• 
•••••• 

1.80 
•••••• 
•••••••• 
•••••• 

1 

VENTURI 

C 774000 ACFM> 
' 110 f) C•••• FT• 
(••••• FT> 

C 10600 BTUILB) 
•••••• 

310 f) 

SALEABLE PRODUCT 
WET SCRUBBING 
llMESTONE 
MlTSUJ - CMEMlCO 
FULL SCALE 
RETROFIT 

2171 

1 
VENTURI 

2175 
llITSUl -

1 
75.0 

260.49 
154.t. 

6.5 
1.5 

.1 
1500 

1 
VENTURI 

2175 

469 

CHEMlCO 

C 552000 ACFM) 
( 310 f) 

( 48.6 GAL/1000ACF> 
( 5.9 1N•H20) 
C .015 GA/SCF> 



EPA UTILilY fGD SUA•EY: FOURTH QUARlER 1979 

ELECTRIC POWER DEVELOPMENT CO.: TAICASA60 1 <CONT.> 

SUPPLIEll 
NU .. BER Of STAGI S 
801LEA LOAD/AB ~OABER - % 
GAS TE .. PERATUAE - C 
L/G RAlIO - L/(U.M 
PRESSURE DROP ~ ICPA 
PARTICULATE OUTLET LOAD- G/CU.M 
S02 CUTLET CONTRATJON - PP" 
S02 DESIGN REMIVAL EFFICIENCY - I 

•• ABSORBER 
NUMBER 
TYPE 
INITIAL START UP 
SUPPLIER 
NUMBER Of STA61 S 
BOILER LOAO/ABIORBER - X 
GAS fLOW - CU·" IS 
GAS lEl'IPERATURE - C 
PARTICULATE INLET LOAD - G/CU.M 
S02 INLET CONClNTRATION - PPl'I 

•• ABSORBER 
NUMBER 
TYPE 
lNJTlH START UP 
SUPPLIER 
NU .. BER Of STAGI S 
BOILER LOAD/ABSORBER - X 
GAS lEllPERATURI - C 
PARTICULATE INLET LOAD - G/CIJ.11 
SOZ INLET CONCINTRATION - PPll 

•• CENTR HUGE 
lfU"8 EA 
OUTLET SOLIDS - X 

•• FANS 
TYPE 

• * f ANS 
TYPE 

•• llIST ELJMJNATOA 
TYPE 
NUMBER Of STAGI S 
NUMBER Of PASSES 
WASH SYSTEM 

** PROCESS CONTROL CHEMISTRY 
CONTROL VAAIABlES 

•• TANICS 
SEAVJCE 

AE CYCLE 
ABSORBENT MUEii P 
OX IO IZEA OVEllf LOW 
MOTHER LIQUOR f ANIC 
ABSORBER FEED 

•• REHEAlEA 
TYPE 

•• THlClt ENER 
OUTLET SOLIDS ~ I 

** WATER LOOP 
TYPE 
PU116E WAlEA LOIS - lITERIS 
fAEStt MAKEUP WA lER ADDI TIO Ii - LHERS/S 

•• BYPRODUCTS 
BYPRODUCT NATU.E 
BYPACDUCT QUANTITY - M TIH 

"lTSUl - CHE"ICO 
1 

100.0 
5 5.0 
6.5 
1.5 
.o 

75 

( 131 f) 

C 48.6 GALl1000ACfl 
( 5.9 ltl-H20) 
( ,009 GA/SCF> 

91.3 

1 
VENTURI 

011i. 
MITSUI - CHEIHCO 

1 
20.0 
69.37 

154.4 
.1 

1 soo 

2 
SPRA l TOWER 

217'> 
MITSUI - CHEMICO 

1 
5.0 

147000 ACfM) 
310 f) 
.035 GRISC f) 

15i •.4 310 f) 
.1 .035 GJl/SCf) 

1500 

7 
llO.O 

BOOSTER 

OX IDIZEll BLOWER 

CHEV ION 

' 4 
SEQUENTIAL WASH-PROCESS LIQUOR & FRESH WATER 

FLUE GAS VOLUME AND S02 CONCENTRATION 

NUMBER 

•••• 
.... * ..... 
**** 

DIRECT CO"BIJSTION 

21.0 

OPEN 

470 

2.5 
1 :. , 

40 'PIO 
208 GPM) 

9.58 TPH) 



EPA UTikITY F6D SURVEY: FOURTH QUARTER 1979 

ELEC TUC POWE A DEVUOPIHNT CO.: TAK AS AGO 1 lCONT .> 

** TllEA Tl'E IH 
TYPE FORCED OXIDATION 

-----------------------------· ··---------PERFORMANCE DATA-----------------·--·---------------------
PERIOD MODULE AVAILABILITY OPERABILITY RELIABILITY UlILIZATION I REl'IOVAL PER BOILER f6b CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ -----,..------
2175 SYSTEn 96 .9 88 .8 672 

•• PROBLEMS/IOLUTIONS/COMMENTS 

THE F6D SYSTEM WAS DOWN ONCE DUE TO A PIPING FLANGE LEAK. 

3175 SYSTEM 

4175 SYSTEM 

1 00 .o 
1 00 .o 

•• PAOBLEMS/IOLUTIONS/COMMENTS 

48.4 744 

44 .1 720 

616 

360 

318 

597 

36C 

318 

THE BOILER WAS TAKEN Off•LI•E FOR ANNUAL MAINTENANCE DURING MARCH ANO 
APRIL'• 

5175 SYSTEM 

6/75 SYSTEM 

7175 SYSTEl'I 

8175 SYSTEM 

9175 SYSTEM 

1 oo .a 
97.9 

98.0 

98.0 

95.7 

** PAOBLEMS/IOLUTIONS/COMMENTS 

96.4 

97.8 

98.0 

91.7 

744 

720 

744 

744 

720 

717 

720 

743 

744 

690 

717 

705 

728 

729 

66C 

SYSTEM DOWN TIME FROM JUNE lMAOUGH SEPTEMBER WAS DUE TO MIST ELIMINATOR 
SCALING. 

10175 SYSTEM 95.2 95 .2 744 

** PROBLEMS/IOLUTIONS/COMMENTS 

FAN VIBRATIONS CAUSED A SYSlEM OUTAGE DURING THE MONTH. 

11175 SYSTEM 98 .s 98.5 

• * PA OSLE MS /5OLU1 IOlll S /CO MfUN l S 

MIST ELIMINATOR SCALING WAS ENCOUNTERED IN NOVEl'IBER. 

12175 SYSTEM 

1116 SYSTEM 

2/76 SYSTEM 

95.9 

100 .o 

9 5 .2 

** PROBLEMS/SOLUTIONS/COMMENTS 

92 .2 

100.0 

90.8 

720 

744 

744 

696 

744 708 

720 709 

715 686 

744 744 

664 632 

DURING FEBRUARY, THE SYSTEM AGAIN ENCOUNTERED MIST ELIMINATOR SCAL1N6. 

3176 SYSTEM 

4176 SYSTEM 

5176 SYSTEM 

6/76 SYSTEM 

7/76 SYSTEM 

8176 SYSTEM 

9176 SY STEM 

10176 SYSTEM 

1 co .o 
1 00 .o 

1 co .o 

1CO.O 

100.0 

1 oo.o 
91.7 

471 

92.3 

30.4 

100.0 

100.0 

100.0 

100.0 

91.7 

744 687 687 

720 219 219 

744 744 744 

72 0 720 720 

744 744 744 

744 744 

720 720 720 

744 744 682 



EPA UTILl TT f60 SUHEY: fOUliTH QUARTER 1979 

ELECTRIC POWER OEVE~OP"ENT CO.: TAKASA60 1 (CONT.) 

------------------------------------------PfRfOR"ANCE OATA------------------------------------------
PERIOO "ODULE AVAILABILITY OPERABILITY RELIABILITY UTILIZATION I REl'IOVAL PER BOILER f60 CAP. 

502 PART. HOURS HOURS HOURS FACTOR ------ ------· ------ ----------- ----------- ----------- ----- ----- ----- ------ ----- ------
•• PROBLENS/SOLUTJONS/COlllNENTS 

THE STSTEl'I WAS TAKEN Of f-LIWE FOR CLEANING Of THE FIRST STA6E SCRUBBER. 

11176 SYSTEl'I 99.3 7ZC 12() 115 

•• PROBLENS/IOLUTIONS/COl'll'IENTS 

REPAll OF A DUCT FORCED ONE STSTEl'I OUTA6E IURING THE l'IONTH. 

12176 SY STEN 98.9 744 736 

•• PROBLENS/SOLUTIONSICONlllENTS 

THE OECEl'IBER OUTAGE WAS DUE TO THE REPAIR OF A SPRAT PIPE. 

1171 SYSTEl'I 99.3 144 744 139 

•• PROBLE"S/I OLUTION S/COl'll'IENTS 

THE SYSTEl'I WAS TAKEN Off-LINE ONCE FOi CLEANING Of THE f IRST S TA6E 
SCllUBB ER. 

2171 SYSTEM 1 oo.o 100.0 672 672 612 

3171 STSTEl'I .o 744 0 0 

•• PROBLE"S/SOLUTIONS/CO"l'IENTS 

THE S'ISTE" WAS Off OUIIN6 "ARCH FOR ANllUAL BOILER NAINTENANCE. 

4171 SYSTEl'I 100.0 71.3 120 513 513 

5177 SYSTElll 98.7 98.7 744 744 734 

•• PROB LE 111$ I& OLUT IONS /CO 111111EN15 

FAN VIBRATIOllS CAUSED ONE STSTEN OUTAGE OURIN6 "AT. 

6171 ST SHiii 100.0 100.0 720 720 720 

1111 SYS TE" 1 oo.o 96.4 744 717 711 

•• PROBLE"S II OLUTJONS /CO .. l'IENTS 

TME fl RST STA6£ ABSORBER WAS CLEAMEO OURU&6 JULY. 

8/71 SYSTEM 1 oo.o 100.0 744 744 144 

9117 SYSTEl'I 1 oo.o 100.0 720 720 720 

10/77 SYSTEM 94.2 94 .2 744 744 701 ... PROBLE"SllOLUTIONS/COlll"ENTS 

THE s:•STEl't WAS Off LINE PART Of THIS l'IONTH FOR CLEAN JN ti Of SCRUBBERS AND REACTORS. 

11117 SYS TE" 1 oo.o 100.0 720 720 7i?O 

12177 SYSTEM 1 co.o 100.0 744 7U 744 

1178 STSTE" 1 co .o 100.0 744 744 744 

•• PRO&LE"S/S OLUTJON SIC0""£N TS 

THE FIRST IEACTOR WAS CLEANED THIS "0NTH. 

472 



EPA UTltlTY FGD SURVEY: fOURTH QUARTER 1919 

SECTION 15 
DESIGN AND PERfOR"ANCE DATA FOR OPERITIONAL FOREIGN FGD SYSTEMS 

-------------------·--------------------------------------------------------------------------------
CO"PANY JiAllE 
PLANT HUE 
UNIT NUMBER 
CITY 
STATE 
lf6ULATOllY CLASSIFICATION 
PARTICULATE EMISSION LIMITATION - h6/J 
502 EMISSION LIMITATION - NGIJ 
NET PLANT GENERATlaG CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY - M~ 
NET UNIT GENERATING CAPACITY W/FGD - MW 
NET UNIT GENUATIN5 CAPACITY WO/fGfJ - "" 
EOUIVALEJjT SCRUBBEI CAPACITY - MW 

•• BOIL ER DA fA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMMERCIAL SERVICE DATE 
MAXIMUM BOILER FLUE GAS FLOW - cu."/$ 
FLUE GAS TEMPEIATURE - C 
STACK HEIGHT - M 
STACK TOP DIAMITER - M 

** FUEL DA TA 
FUEL TYPE 
FUEL GRADE 
AVERAGE NEAT CONTENT - J/6 
RANGE HEAT CONTENT - BTU/LB 
AVERAGE ASH CON TENT - I 
llANGE ASN CONTiNT - I 
AVERAGE MOISTURE CONTENT - I 
RANGE MOISTURE CONTENT - I 
AVERAGE SULFUR CONTENT - 2 
RANGE SULFUR CONTENT - I 
AVERAGE CHLORJD E CONTENT - I 
RANGE CHLORIDE CONTENT - I 

•• ESP 
NUMBER 
FLUE GAS TEMPERATURE - C 

•• PARTICULATE SCRUBBER 
TYPE 

•• FGD SYSTEM 
SALEABLE PRODUI TITHROWAWA'f PRODUCT 
GENERAL PROCESI TYPE 
PROCESS TYPE 
SYSTEM SUPPLlEI 
DEVELOPMENT LEVEL 
NEW/RETROFIT 
lNI TIAL START-IP 

** ABSORBER 
NU"BEA 
TYPE 
INITIAL START llP 
SUPPLIER 
NUMBER OF STAGI S 
BOILER LOAD/ABSORBER - I 
GAS flOW - CU.MIS 
GAS TEMPERATURE - C 
L/G AA TIO - LIC U.M 
PRESSURE DROP • KPA 
PARTICULATE INLET LOAD - G/CU.M 
502 INLET CONCINTRATION - PPM 

** ABSORBER 
NU"BEA 
TYPE 
lNlTIAL START UP 

ELECTRIC POWER DEVELOPMENT CO. 
TAtcASAGO 
2 
HUtEU 
JAPAN 
•••••• 
•••••• 
•••••• 
••••••• 

250.0 
••••••• 
••••••• 

2511.0 

....... 
•••••• 
BASE 
0169 

36S.25 
154.4 

•••••• 
••••••• 

COAL ....... 
24656. ......... 

**** •• 
•••••••• 
•••••• 

1.80 
•••••• 
•••••••• 
•••••• 

, 
15 •.4 

VENTUllJ 

(•••••• LB/MMBTU) 
(•••••• LBl"MBTU) 

( 774000 ACFIO 
( 310 F) 

(•••• FT) 
(••••• FT) 

( 10600 BTU/LB) ........ 

310 F) 

SALF. IBl E PRO DUCT 
WET !UUBBJMG 
LI"ESTONE 
"ITSUl - tHEMICO 
FULL SCALE 
AETROfll 

317 f 

, 
vuna:u 

3176 
"lTSUI -

•1 
75.0 

260.49 
154.4 

6.5 
1.5 
.1 

1500 

1 
VENTUllJ 
3/16 
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( 552000 ACF") 
( 310 F> 
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( 5.9 1M-H20) 
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EPA UTILITY FGD SURVEY: FOURTH QUARTER 1979 

ELECTRIC POWER DEVELOP"ENT CO.: lAKASA60 2 CCONT.> 

SUPPLJ ER 
NU"B EA 0 f S TA61 S 
BOILER LOAD/AB !ORBEA • X 
6AS lE"PEAATUAE - C 
L/6 RATIO - LIC U ... 
PRESSURE DROP • KPA 
PARTICULATE OUTLET LOAD· 'ICU.II 
502 CUTLET CONTAATlON - PPM 
S02 DESIGN AE ... VAL EFFJCIENCJ - l 

u ABSORBER 
NUl'IB EA 
TYPE 
INI T JAL START UP 
SUPPLIER 
NUMBER OF STA6l S 
BOILER LOAD/ABIORBEA - % 
GAS FLOW - CU .II IS 
GAS lEl'IPEAATURE - C 
PARTICULATE I~ET LOAD - GICU.M 
502 INLET CONClNTRATION - PPfl 

•• ABSORBER 
NUMBER 
TYPE 

•• 

•• 

•• 

lNl l Ul STAAl UP 
SUPPLIER 
NU"BEA Of STA6l S 
BOllER LOAD/ABSORBER - Z 
GAS TEMPERATUAI - C 
PARTICULATE INLET LOAD - GICU.11 
S02 INLET CONCENTRATION - PPM 

CENTAHU6E 
NUflB Ell 
OUTLET SOLIDS ... z 

JANS 
TYPE 

JANS 
TYPE 

•• "IST Elll'llNATOR 
TYPE 
NU .. BEA Of STAGIS 
NUMBER OF PASSES 
WASH SVSTEM 

•• PROCESS CONTROL CHEMISTRY 
CONTROL VARIABLES 

** TANKS 
SERVICE -------
Rt CYCLE 
ABSORBENT MAKEUP 
OJCIDllEA OVEAfl.OW 
MOTHER LIQUOR l ANK 
ABSORBER FEED 

** REHEATER 
TYPE 

•• THJCllCENEA 
OUTLET SOLIDS - Z 

•• WATER LOOP 
tyPf 
PUR6E WATER l05S - llTERIS 
FRE514 MAKEUP WA TEA ADDITION - LITERS/S 

•• BYPRODUCTS 
oYPRCDUCT NATUllE 
9ypAODUCT QUANT !TY - 11 T/H 

"1 TSUI - CHE MIC 0 
1 

100.0 
55.0 

6.5 
1.5 
.o 

7J 
93.3 

c 131 f) 

C 48.6 6AL/1000ACF) 
C 5.9 IN-H20) 
C .009 GR/SCf> 

1 
VENTURI 
3176 

"ITSUI -
1 

zo.o 
61 .37 

154.4 
.1 

1500 

CHUllCO 

1 
SPRAY TOWER 
3176 

C 147000 ACJM) 
c 310 J) 

C .035 611/SCF) 

"lTSll - CHEflICO 
1 
5.0 

154.4 c 310 J) 
.1 C .035 GR/SCF> 

1500 

7 
90.0 

BOOSTER 

OXIDIZER BLOWER 

CHEV ION 
4 
4 

SEQUINTIAL WASH-PROCESS LIQUOR & FRESH WATER 

JLUE GAS ~OLUME AND 502 CONCENTRATION 

----,-
2 

•••• 
•••• 
•••• 
•••• 

DIRECT CO .. BUSTlON 

20.0 

OPE ft 
2.!i 

13.1 

474 

C 40 GP") 
C 208 6PM) 

9.58 TPH) 



EPA UTILITY FGO SURVEY: FOURTH QUARTER 1979 

ELECTRIC POWER DEVEl.OPMENT CO.: TllCASA50 2 (CONT.) 

FGACED OXIDATION 

------------------------------------------PERFORMANCE DATA------------------------------------------
PUIOD flODULE AVAIU.BillTY OPERABILITY RELIABILITY UTILIZATION l AUIOVAL PEA BOILER JGD CAP. 

S02 PART. HOURS HOURS HOURS FACTOR ------ -----r------ ---------- ----------- ----------- ----- -----
3176 SYSTEM 1 co.o 100.0 744 744 72C 

4176 SYSTEM 1 co .a 1 oo.o 720 720 720 

S/76 SYSTEM 1 oo.o 29.0 744 216 216 

6176 SYSTUI 100 .o 87.8 720 632 632 

•• PROBLEMS/SOLUTIONS/COMMENTS 

THE SYSTEM WAS DOWN FOR PART OF MAY AND JUNE FOR ANNUAL BOILER MAJNTENA•C£. 

7176 SYSTEM 100 .o 100.0 744 744 744 

8176 SYSTEM 100 .o 100.0 744 744 744 

9176 SYSTEM 1 ·oo.o 100.0 720 720 72C 

10176 SY STEM 94.2 94.2 744 744 701 

•• PROBLEMS/SOLUTIONS/COMMENTS 

OUTAGE TIME DURING OCTOBER WAS NECESSARY FOR DUCT CLEANING. 

11176 SYSTEM 1 oo.o 100.0 720 720 720 

12176 UST EM 99 .3 99.3 744 744 739 

•• PROBLEMS/I OLUTION S/COflMEN TS 

THE SYSTEM WAS DOWN BRIEFLY FOR REPAIR Of ~ 6YPSUM CONVEYOR • 

1177 SYSTEfl . 1 00 .o 100.0 744 744 744 

2177 SYSTEfl 88.2 88.2 672 672 593 

3177 SYSTEM 98.7 98.7 744 744 734 

•• PROBLEMS/SOLUTIONS/COMMENTS 

OUTAGE TIME IN FEBRUARY AND MARCH WAS NEEDED FOR Cl E AN ING OF PH CONTROLLER. 

4177 SYSTEM 1 co .o 100.0 720 720 7 2() 

5177 SYSTEfl 100 .o 51.6 744 384 384 

6177 SYSTEfl 100.0 3.3 720 240 240 

7111 SYSTEfl 1 oo.o 1 oo.o 744 744 744 

8111 SYSTEM 1 oo.o 100.0 744 744 744 

9117 SYSTEfl 1 OD .a 100.0 720 720 720 

10171 SYSTEM 100.0 100.0 744 744 744 

11177 SYSTEM 89.2 89.2 720 720 642 

•• PROB LUIS/I OLUT lONS/COMMENTS 

CLEANING OF THE PH CONTROLLER CAUSED ONE OUTAGE DURING NOVEMBER. 

A REA <TOA WAS ALSO CLEANED THIS flONTH. 

12177 SYSTEM 1 oo.o 100.0 744 744 744 

1178 SYSTEM 744 744 
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EPA UTILllY fGD SURIEY: FOUATH QUARTER 1979 

SECTION 15 
DESIGN AND PERfOA"ANCE DATA fOR OPERATIONAL FOREIGN fGD SYSTE"S 

---------·---------·--------------------------------------------------------------------------------
COMPANY llAlllE 
PLANT NUE 
UNI l NU"tiER 
CITY 
STAlE 
REGULATORY CLASSIFICATION 
PARTICULAlE EMJSSIIN LIMITATION - NGIJ 
502 EMISSION LHHTA TION - NGIJ 
NEl PLANT GENERATING CAPACITY - MW 
GROSS UNIT GENERATING CAPACITY - Mii 
NET UNIT GENERATlNli CAPAC I TY W IFGD - MW 
NET UNIT GENEAATINi CAPACITY 110/fGD - MW 
EQUIVALE~T SCRUBBED CAPACITY - MW 

** BOILER DATA 
SUPPLIER 
TYPE 
SERVICE LOAD 
COMl'IERClAL SERlf ICE DATE 
MAU lllUlll BO ILE A FLUE GAS FL 0 W - CU.MIS 
FLUE GAS TEMPEIATURE - C 
STACIC HEIGHT - M 
STACIC TOP OIAMI TEA - M 

** FUEL DATA 
FUEL TYPE 
FUEL GRADE 
AVERAGE HEAT CONTENT - JIG 
RANGE HUT CONJENT - BTU/LB 
AVERAGE ASH COi TENT - J 
RANGE ASH CONTENT - % 
AVERAGE MOISTURE CONTENl - 1 
RANGE MOISTURE CONTENT - % 
AVERAGE SULFUR CONTENT - J 
RANGE SULFUR CINTENT - I 
AVERAGE CHLORIDE CONTENT - I 
RANGE CHLORIDE CONTENT - I 

** ESP 
PARTICULATE DESIGN REMOVAL EFFICIENCY - % 
FLUE GAS CAPACITY •CU.MIS 
FLUE GAS TEMPERATURE • C 
PARTICULATE OUJLET LOAD - GICU.111 

** PARTICULATE SCRUBBER 
TYPE 

** FGD SYSTEM 
SALEABLE PRODUI TITHROWAWAT PRODUCT 
GENERAL PAOCESI TYPE 
PROCESS TYPE 
SYS TEii SUPPL HI 
DEVELOPMENT LEVEL 
NEWIAETROF IT 
JN IT IA L S TART•ll P 

** ABSORBER 
NUMBER 
TYPE 
JNITIAL START UP 
SUPPLIER 
NU .. BEll Of STAGI S 
SHELL MATERIAL 
SHELL LINER NAlERIAL 
BOILER LOAD/ABSORBER - % 
GAS FLOW - cu.11s 
GAS TEMPEllATURI - C 
Lli llATJO - Lii U.M 
PRESSURE DIOP ~ KPA 
PARTICULATE INLET LOAD - 6/CU•" 
SOZ INLET CONCINTAATIOh - PPM 

ELECTRIC POWER DEVELOPMENT CO. 
TAICENARA 
1 
MIHA AA 
JAPAN 
..... '* 
****•* (****** LB/MMBTU> 
****** (****** LB/MMBTU) 
******* 

250.0 
••••••• 
••••••• 

25 c.o 

•••••• 
•••••• 
BASE 

0161 
577.13 
140.0 
201. 

••••••• 

COAL 
•••••• 

24() 56. 

23.00 
•••••• 

9.40 
•••••• 

;.oo ....... .......... ....... 
98.0 

333.2 
14C.O 

.37 

NONE 

C 1223000 ACFM) 
( 284 f) 

( 660 fl) 

(••••• Fl) 

C 10600 BTU /LB) 
•••••• 

( 706000 ACFlll> 
( 284 f) 
C .16 GlllSCF> 

SALEt i8L E PRODUCT 
WET SCRUBBING 
LIMESTONE 
BABCOCK - HITACHI 
FULL SCALE 
AETAOfJT 

2177 

2 
VENTURI 

2111 
BABCOCK - HITACHI 

1 
ACJO RESISTANT 
PLASTIC 

50.0 
168.00 
140.0 

, ;.o 
Z.3 

·" 1600 

476 

CAST~BlE 

C 356000 ACFlll> 
( 284 f) 
c 1s.o 6ALl1000ACF) 
( 9.1 JN-H20) 
C .157 GRISCF> 



EPA UTILITY fGD SURVEY: FOURTH QUARTER 1979 

ELECTRIC POWER DEVELOP"ENT CO.: TAKEMARA 1 CCONT.> 

** ABSORBER 
llU"B ER 
TYPE 
lNITIAl START IP 
SUPPLIER 
NU .. BU OF STA61 S 
SHELL LINER "AJERIAL 
Ll6 U 110 - Lii u." 
PRESSURE DROP ~ KPA 

•• CUJll lfUliE 

•• FANS 
NU .. BER 
TYPE 

•• "IST ELIMINATOR 
NUMBER 
TYPE 
CONF JG URA Tl OH 
WASH S UTE" 
PRESSURE DROP - KPA 

** PROCESS CONTROL CHE"ISTRY 
CONTROL VARIABLES 
CONTROL RANGE 

•• TANKS 
SEIV ICE -------
PRE SCRUBBER RU YCLE 
SCRUBBER RECYCLE 
FILTER LIQUID JANK 
SLUllRY TANK 
OllDATlON TOWEi 

•• REH EA 1ER 
TYPE 

•• THI Ck EN EA 

•• WATER LOOP 
TYPE 
PUA6E WATER LOIS - LI TEAIS 
FRESH "AKEUP '" TER ADDITION 

•• BYPRODUCTS 
BYPRCDUC1 NATURE 
BYPRODUCT QUANJ l1Y - " TIM 
DISPOS11ION 

•• TRUUEllT 
TYPE 

- LITUS/S 

2 
TRAY TOWER 

2177 
BABCOCK - HITACHI 

s 
PLASTIC 

7.0 C 52.4 6All1000Atf) 
3.8 l15.2 IN-H20> 

2 
I.D. 

l 
FU.ND TUBE 
HORIZONTAL 
FRESH WATER WASH 

.1 C .4 IN-H20) 

PH 9 GAS FLOW 
PH] PRESCIUBBEI - 5.0, SCRUBBER- 6.0 

NU"BIA ___ _, __ 

•••• 
•••• 
•••• 
•••• 
•••• 

DIRECT COMBUSJION 

OPEN 
3.8 ( 

14.1 ( 

6YPSU" 
8.51 ( 

"AAKETEO 

FORCED OXIDATION 

417 

60 GPfll) 
224 GPfll} 

9.38 TPH) 



APPENDIX A 

FGD SYSTEM COST DATA: OPERATIONAL AND NONOPERATIONAL SYSTEMS 
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INTRODUCTION 

The cost of flue gas desulfurization (FGD) systems for the 

control of sulfur dioxide emissions is an area of intense inter

est and substantial controversy. As a result, many computer 

models have recently been developed to estimate capital and 

annual costs. As part of an effort by the U.S. Environmental 

Protection Agency to provide meaningful economic data concerning 

FGD systems, reported economic data have been incorporated into 

the EPA Utility FGD Survey report. This information has appeared 

as a separate appendix of the report since October 1976. Until 

January 1978, this cost appendix consisted entirely of data 

reported by the utilities with little or no interpretation pro

vided by PEDCo Environmental, Inc. Beginning with the May 1978 

report, the format and content of the cost appendix were revised 

to include reported and adjusted costs for the operational FGD 

systems. 
The rationale for including adjusted as well as reported 

costs stems primarily from the lack of comparability of the 

reported costs. Many of the reported cost figures, both capital 

and operating, are largely site-sensitive values that cannot be 

accurately compared because they refer to different FGD battery 

limits and different years in which the expenditures were made. 

As a result, an analysis of the cost data was made for the opera

tional units since these systems offer the potential of having 

complete and accurate economic data. The adjustments were made 

to provide comparable, accurate cost data for the sulfur dioxide 

portion of the emission control system. This, in effect, will 

eliminate much of the confusion that exists concerning the re

ported data, and it will provide a conunon basis for the reported 

costs. 
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In an attempt to promote further comparability of the 

figures, the adjustment procedure was carried one step further 

and standardized adjusted figures were developed. This was done 

by modifying the fixed annual cost rates such that they would be 

identical for each unit (i.e. cost of depreciation, interim re

placement, taxes, insurance and capital costs). The newly ad

justed total fixed annual cost rate was applied to the total ad

justed capital cost in each case and a standardized adjusted 

annual cost was obtained. 
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APPROACH 

In March 1978, each utility having at least one operational 

FGD system was given a cost form containing all available cost 

information then in the PEDCo files. The utility was asked to 

verify the data and fill in any missing information called for 

on the form. A follow-up visit by the PEDCo Environmental staff 

was arranged to assist in data acquisition and to insure com

pleteness and reliability of information. Results of the cost 

analysis were forwarded to each participating utility for final 

review and comment. 

The cost data were treated solely to establish the accurate 

costs for FGD systems, on a common basis, not to critique the 

design or reasonableness of the costs reported by any utility. 

Adjustments focused primarily on the following items: 
0 All capital costs were adjusted to July 1, 1977, dol

lars using the Chemical Engineering Index. All capital 
costs, represented in dollars/kilowatt ($/kW), were 
expressed in terms of gross megawatts (MW). Actual 
costs were reported by utilities in dollar values for 
years 1970 to 1980. These values are represented in 
terms of the year of greatest capital expenditures. 

0 

0 

Gross unit capacity was used to express all FGD capital 
expenditures because the capital requirement of an FGD 
system is dependent on actual boiler size before ae
rating for auxiliary and air quality control power 
requirements. 

Particulate control costs were deducted. Since the 
purpose of the study was to estimate the incremental 
cost for sulfur dioxide control, particulate control 
costs were deducted using either data contained in the 
cost breakdowns or as a percentage of the total direct 
cost (capital and annual). The percentage reduction 
varied depending upon system design and operation. 
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0 The capital costs associated with the modification or 
installation of equipment not part of the FGD system 
but needed for its proper functioning, were included 
(e.g. - stack lining, modification to existing ductwork 
or fans, etc.). 

0 Indirect charges were adjusted to provide adequate 
funds for engineering, field expenses, legal expenses, 
insurance, interest during construction, allowance for 
startup, taxes, and contingency. 

0 All annual costs, represented in mills/kilowatt-hour 
(mills/kWh), were expressed in terms of net megawatts 
(tJIW) • 

0 Net unit capacity was used to express all FGD annual 
expenditures because the annual cost requirement of an 
FGD system is dependent on the actual amount of kilo
watt-hours (kWh) produced by the unit after derating 
for auxiliary and air quality control power require
ments. 

0 All annual costs were adjusted to a common capacity 
factor (65%). 

0 Replacement power costs were not included since only a 
few utilities reported such costs and these were pre
sented using a variety of methods. 

0 Sludge disposal costs were adjusted to reflect the 
costs of sulfur dioxide waste disposal only (i.e., 
excluding fly ash disposal) and to provide for disposal 
over the anticipated lifetime of the FGD system. This 
latter correction was necessary since several utilities 
reported costs for sludge disposal capacity that would 
last only a fraction of the FGD system life. The 
adjustments were based on a land cost of $2000/acre 
with a sludge depth of 50 ft in a clay-lined pond (clay 
is assumed to be available at the site). 

0 A 30-year life was assumed for all process and economic 
considerations for all new systems that were installed 
for the life of the unit. A 20-year life was assumed 
for all process and economic considerations for retro-
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0 

fit systems that were installed for the remaining por
tion of the life of the unit.* 

Regeneration and by-product recovery facility costs 
were added for those regenerable systems not reporting 
such costs. 

To the extent possible, all cost adjustments were made using 

the previous assumptions developed by PEDCo Environmental. When 

cost data were inadequate, adjustments were made using process 

design data in conjunction with the previous cost assumptions. 

In some cases, no adjustments were possible because of in

sufficient data. 

* The use of a 30-year service life for new units coincides with 
the conclusion of the National Power Survey of the Federal 
Power Commission which recognized this value as reasonable for 
steam-electric plants. A 20-year service life was assumed for 
all retrofit units even if the remaining life of the units is 
less than this value. Thus, two different rates are used and 
should be noted when making comparisons between new and retro
fit systems. 
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DESCRIPTION OF COST ELEMENTS 

Capital costs consist of direct costs, indirect costs, con

tingency costs, and other capital costs. Direct costs include 

the "bought-out" cost of the equipment, the cost of installation, 

and site development. Indirect costs include interest during 

construction, contractor's fees and expenses, engineering, legal 

expenses, taxes, insurance, allowance for start-up and shake

down, and spares. Contingency costs include those costs result

ing from malfunctions, equipment alterations, and similar un

foreseen sources. Other capital costs include the nondepreciable 

items of land and working capital. 

Annual costs consist of direct costs, fixed costs, and over

head costs. Direct costs include the cost of raw materials, 

utilities, operating labor and supervision, and maintenance and 

repairs. Fixed costs include those of depreciation, interim 

replacement, insurance, taxes, and interest on borrowed capital. 

()'1erhead costs include those of plant and payroll expenses. The 

various capital and annual cost components are discussed and 

defined in greater detail in the following paragraphs. 

The direct capital costs include the following elements: 
0 Equipment required for the FGD system. Table A-1 

provides a summary of the major process equipment used 
in regenerable and nonregenerable systems. 

0 

0 

Installation of equipment, including foundations; steel 
work for support, buildings, piping and ducting for 
effluents, slurries, sludge, and make-up water, control 
panels, instrumentation, insulation of ducting, buildings, 
piping, and other equipment, painting and piling. 

Site development may include clearing and grading, 
construction of access roads and walkways, establish
ment of rail, barge, and/or truck facilities, and 
parking facilities. 
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TABLE A-1. 

Category 

Material handling
raw materials 

Feed preparation
raw materials 

Sulfur dioxide 
absorption 

Flue gas reheat 

Gas handling 

Sludge disposal 

Utilities 

By-product 
handling 

(continued) 

MAJOR FGD SYSTEM EQUIPMENT SUMMARY 

Description 

Equipment for the handling and transfer of 
raw materials includes unloading facilities, 
conveyors, storage areas and silos, vibrators, 
atmospheric emission control associated with 
these facilities, and related accessories. 

Equipment for the preparation of raw material 
to produce a feed slurry consists of feed 
weighers, crushers, grinders, classifiers, 
ball mills, mixing tanks, pumps, agitators, 
and related accessories. 

Equipment for treating the flue gas includes 
absorbers, mist eliminators, hold tanks, 
agitators, circulating pumps, pond water re
turn pumps, and related accessories. 

Equipment required includes air, steam, or 
hot water heaters, condensate tanks, pumps, 
soot blowers, fans, fuel storage facilities, 
gas bypass equipment, and related accessories. 

Equipment to handle the boiler flue gas in
cludes booster fans, ductwork, flue gas by
pass system, turning vanes, supports, plat
forms, and related accessories. 

Nonregenerable FGD systems require solids/ 
water separation equipment such as clarifiers, 
vacuum filters, centrifuges, sludge fixation 
equipment, and related accessories. 

Equipment to supply power and water to the 
FGD equipment consists of switch-gear, break
ers, transformers, piping, and related 
accessories. 

Equipment for processing the by-product of 
regenerable FGD systems may include a rotary 
kiln, fluid bed dryer, conveyor, storage silo, 
vibrator, combustion equipment and oil stor
age tanks, waste heat boilers, hammer mills, 
evaporators, crystallizers, strippers, tanks, 
agitators, pumps, compressors, sulfuric acid 
absorber and cooling, mist eliminator, pumps, 
acid coolers, tanks, etc. 

A-8 



'!'ABLE A-1. (continued) 

category 

Regeneration 

purge treatment 

Auxiliary 

Description 

Equipment for regeneration of the absorbing 
medium of an FGD system may consist of re
actor vessels, material handling system, 
storage, weigh feeder, conveyor, rotary kiln, 
fluid bed calciner, dust collector, storage 
silo, vibrator, combustion equipment and oil 
storage tanks, waste heat boiler, hammer 
mill, evaporators, crystallizers, strippers, 
tanks, agitators, pumps, compressors, sul
furic acid absorber and cooling, mist elimi
nator, pumps, acid coolers, tanks, etc. 

Equipment for the removal of purge material 
(e.g. sodium sulfate) includes refrigeration, 
pumps, tanks, crystallizer, centrifuge, 
dryer, dust collector, conveyors, storage, 
and related equipment. 

Equipment not directly related to the 
FGD system, but which may require design or 
modification to accommodate an FGD system 
may include such items as existing fans, 
ducts, or stack. If new fans, ducts, or 
stacks are added to improve boiler perfor
mance and accorn..~odate the PG.~ syste~, t~e 
costs are prorated to the boiler and Fr.D 
system. 
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Indirect capital costs include the following elements: 

0 

0 

0 

0 

0 

0 

0 

0 

Interest accrued on borrowed capital during construction. 

contractor's fee and expenses, including costs for 
field labor payroll; field office supervision; person
nel; construction offices; temporary roadways; railroad 
trackage; maintenance and welding shops; parking lot; 
communications; temporary piping and electrical and 
sanitary facilities; safety security (fire, material, 
medical, etc.); construction tools and rental equip
ment; unloading and storage of materials; travel ex
penses; permits; licenses; taxes; insurance; overhead; 
legal liabilities; field testing of equipment; start
up; and labor relations. 

Engineering costs, including administrative, process, 
project, and general; design and related functions for 
specifications; bid analysis; special studies; cost 
analysis; accounting; reports; consultant fees; pur
chasing; procurement; travel expenses; living expenses; 
expediting; inspection; safety; communications; model
ing; pilot plant studies (if required because of pro
cess design or application novelty); royalty payments 
during construction; training of plant personnel; field 
engineering; safety engineering; and consultant ser
vices. 

Legal expenses, including those for securing permits, 
rights-of-way, etc. 

Taxes, including sales, and excise taxes. 

Insurance covering liability for equipment in transit 
and at site; fire, casualty, injury, and death; damage 
to property; delay; and noncompliance. 

Allowance for start-up and shakedown includes the cost 
associated with system start-up. 

Spare parts including pumps, valves, controls, special 
piping and fittings, instruments, spray nozzles, and 
similar items. 

Other capital costs include the following elements: 

0 

0 

~ required for the FGD process, waste disposal, re
generation facility, and storage. 

Working capital, including the total amount of money 
invested in raw materials and supplies in stock, 
finished products in stock, and unfinished products 
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in the process of being .manufactured; accounts re
ceivable; cash kept on hand for payment of operating 
expenses such as salaries, wages, and raw materials 
purchases; accounts payable; and taxes payable. 

Annual cost of an FGD system includes the following direct, 

fixed and overhead charges: 

o Direct Charges 

Raw materials, including those required by the FGD 
process for sulfur dioxide control, absorbent regenera
tion, sludge treatment, sludge fixation, flocculants, 
etc. 

Utilities, including water for slurries, cooling and 
cleaning; electricity for pumps, fans, valves, lighting 
controls, conveyors, and mixers; fuel for reheating of 
flue gases; and stream for processing. 

Operating labor, including supervisory, skilled, and 
unskilled labor required to operate, monitor and 
control the FGD process. 

Maintenance and repairs, consisting of both manpower 
and materials to keep the unit operating efficiently. 
The function of maintenance is both preventive and 
corrective to keep outages to a minimum. 

• Byproduct Sales: credit from the sale of byproducts 
regenerable FGD processes (e.g. sulfur, sulfuric acid) 
is a negative charge deducted from the annual direct 
cost to obtain the net annual direct cost of the FGD 
system. 

o Fixed Charges 

• Depreciation - the annual charge to recover direct and 
indirect costs of physical assets over the life of the 
asset. 

Interim, replacement - costs expended for temporary or 
provisional replacement of equipment that has failed or 
malfunctioned prematurely. 

• Insurance, including the costs of protection from loss 
by a specified contingency, peril, or unforeseen event. 
Required coverage could include losses due to fire, 
personal injury or death, property damage, explosion, 
lightning, or other natural phenomena. 
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0 

Taxes, including franchise, excise, and property taxes 
levied by a city, county, state, or Federal government. 

• Interest on borrowed funds. 

Overhead 

Plant and administrative overhead is a business expense 
that is not charged directly to a particular part of a 
project, but is allocated to it. Overhead costs in
clude administrative, safety, engineering, legal and 
medical services; payroll; employee benefits; recrea
tion; and public relations. 

Table A-2 provides a summary of the means used to determine 

the missing cost elements if the costs were not reported or 

insufficient informa~ion prevented their actual determination. 

The assumptions and cost bases for determining the capital and 

annual costs of FGD systems were developed by the PEDCo staff 

based upon previous economic studies conducted for the U.S. EPA 

(Flue Gas oesulfurization Process Cost Assessment, May 1975; 

simplified Procedures for Estimating Flue Gas Desulfurization 

System Costs, June 1976, EPA-600/2-76-150; Particulate and Sulfur 

Dioxide Emission Control Costs for Large Coal-Fired Boilers, 

March 1978, EPA-600/7-78-032). 
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TABLE A-2. COST ELEMENT FACTORS 

Category Value 

Indirect capital costs: 

Interest during 
construction 

Field overhead 

contractor's fee and 
expenses 

Engineering 

Taxes 

Spares 

Shakedown allowance 

Other capital costs: 

10% 

10% 

5% 

10% 

2% 

1% 

5% 

of total direct 

of total direct 

of total direct 

of total direct 

of total direct 

of total direct 

of total direct 

capital 

capital 

capital 

capital 

capital 

capital 

capital 

costs 

costs 

costs 

costs 

costs 

costs 

costs 

. a 
contingency 20% of total direct and indirect 

Direct annual costs: 

Raw materials: 

Fixation chemicals 

Lime 

Limestone 

Magnesium oxide 

Sodium carbonate 

Salt cake (credit) 

Sulfur (credit) 

Sulfuric acid (credit) 

Utilities: 

Electricity 

Water 

Stearn 

Operating labor: 

Direct labor 

Supervision 

capital costs 

$2/ton 

$40/ton 

$10/ton 

$150/ton 

$80/ton 

$50/ton 

$65/ton 

$25/ton 

25 mills/kWh 

$0.20/10 3 gal 

$0.80/10 6 Btu 

$8.50/man-hour 

15% of direct labor costs 

a contingency costs are used only when the cost data supplied are 
incomplete (such as equipment costs or direct costs only) and a 
contingency cost must be factored in to give an accurate estimate 
of the total capital cost. 
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TABLE A-2. (continued) 

Category 

Maintenance: 
Labor and materials 

Supplies 

Overhead: 

Plant 

Payroll 

4% of 

15% of 

50% of 

20% of 

Value 

total direct capital costs 

labor and materials costs 

operation and maintenance costs 

operating labor costs 

Fixed annual costs: 

b 

Depreciation 
b 

Interim replacement 

Taxes 

Insurance 

Capital costs 

3.33% or 5% (new or retrofit) 

0.7% or 0.35% 

4% 

0.3% 

9% 

Some system components have life spans less than the expected 
service life of the system. Interim replacement is an allow
ance factor used in estimating annual revenue requirements to 
provide for the replacement of these short-lived items. An 
average allowance of 0.35% of the total investment is normally 
provided and used for systems with an expected service life of 
20 years or less. A higher allowance of 0.70% of the total 
investment is provided and used for systems with an expected 
service life of 30 years or more. 
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DEFINITION OF COST ELEMENTS 

The costs displayed in Appendix A are accompanied by a 

series of alphabetic characters summarizing data presented for 

each FGD system. These relate to the cost elements described 

earlier in this section and identify what has been included and 

excluded for reported and adjusted capital and annual costs. The 

alphabetic characters, along with their titles, are briefly de

scribed in Table A-3. 
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TABLE A-3. DESCRIPTION OF COST 

Code 

A 

B 

c 

D 

E 

F 

G 

H 

I 

L 

" 
N 

0 

p 

Title 

Particula.te control (required for FGD pro
cess) included in capital cost. 

Particulate control (included in FGD 
process) included in capital cost. 

Total direct capital costs included. 

Partial direct capital costs included. 

Total indirect capital costs included. 

Partial indirect costs included. 

Chemical fixation of sludge included in 
capital cost. 

Dry aludge diapoaal included in capital 
cost. 

Off-site lQndfill area included in 
capital cost. 

Sludge pond included in capital cost. 

Additional sludge disposal capacity 
added for life of system. 

Stack included in capital cost. 

Modifications to stack, ducts, and/or 
fans included in capital cost. 

Total regeneration facility cost included 
in capital cost. 
Partial regeneration facility cost in
cluded in capital cost. 

R ' D costs included in capital cost. 

(continued) 
A-16 

Description 

Particulate precollection device (ESP, 
fabric filter, venturi) prior to FGD 
system required for proper operation of 
so2 control system. 

Particulate collection equipment (venturi 
scrubber) is included in the FGD system. 
Complete cost of all FGD equipment, the 
labor and materials required for equip
ment installation, and interconnecting 
the system is included in the total 
capital cost. 

One or a number of direct cost items, or 
the cost associated with one or a number 
of.direct cost items, are excluded from 
the total capital cost. 

Complete cost of all the indirect cost 
elements, including interest during con
struction, contractor's fees, engineer
ing, legal expenses, taxes, insurance, 
allowance for start-up, and spares, is 
included in total capital cost. 

One or a number of indirect cost items, 
or the cost associated with one or a 
nwnber of indirect cost items, are ex
cluded from the total capital cost. 
The cost of a chemical fixation process 
which stabilizes the flue gas cleaning 
wastes prior to disposal is included in 
the total capital cost. 

The coat of a aecondary dewatering or 
treatment method, such as filtration, cen
trifugation, or forced oxidation, which 
ultimately produces a dry sludge cake 
for final disposal, is included in the 
total capital cost. 

The cost of an off-site area used as a 
landfill for flue gas cleaning wastes is 
included in the total capital cost. 
The cost of an on-site disposal area for 
ponding of treated or untreated flue gas 
cleaning wastes is included in the total 
capital cost. 

The cost of additional so2 waste disposal 
capacity required for FGD system operation 
over the anticipated service life of the 
unit is included in the total capital coat. 
The cost of the stack is included in the 
total capital cost. 

Hodif ications to existing equipment (stack 
fans, ducts, etc.) which are required be- ' 
cause of inclusion of an FGD system. 
Complete cost of entire regeneration 
facility included in total capital cost. 

Part of the cost associated with th~ re~ 
generation facility included in the total 
capital coat. 

Bench scale or pilot plant studies to de
termine process and design characteristics. 



-code 
-

0 

• 
s 

u 

v 

.. 
y 

-

TABLE A-3. (continued} 

Title 

costs underwritten by system supplier in
cluded in capital cost. 

Excess reagent supply costs included in 
capital cost. 

Total direct annual costs included. 

Partial direct annual costs included. 

Total fixed annual costs included. 

Partial fixed annual costs included. 

overhead cost included in total annual 
cost. 
Particulate control costs included in 
direct annual coat. 

Sludge 4iapoaal aervice cost• (contract) 
included in direct annual coat. 

Replacement energy costs included in 
total annual costa. 

A-17 

Deacription 

Capital expenditures underwritten by the 
system supplier for system repairs or 
modifications for optimization of perfor
mance or R ' D proqrams. 
Capital expenditures for reagent supply 
exceeds the amount required for the period 
of initial operation. 
Complete cost of all raw materials, 
utilities, operating labor and maintenance 
and repairs is included in the total 
annual cost. 
One or a number of direct annual cost items, 
or the cost associated with one or a number 
of direct annual cost items, are excluded 
from the total annual cost. 

Complete cost of all fixed cost elements, 
including depreciation, interim replace
ment, insurance, taxes, and interest, is 
included in the total annual cost. 
One or a number of fixed annual cost items, 
or the cost associated with one or a 
number of fixed annual cost items, are ex
cluded from the total annual cost. 
Plant and payroll overhead costs are in
cluded in the total annual cost. 
The cost of operating particulate collection 
equipment included in the FGD system is in
cluded in the total annual cost. 

The treaai.nt and diaposal of flue gas 
cleanin9 waste• that are handled by an 
out•i..de firm. 

The cost of additional power-generating 
capacity required to cc:apen•ate for power 
Ufled by the PGD ayat•. 



RESULTS OF COST ANALYSIS 

The results of the operational FGD system survey are summarized 

in Table A-4 and Section A-1. Table A-4 produces a summary of a 

categorical analysis of the reported and adjusted capital and 

annual costs for the operational FGD systems addressed in the 

survey. Included in this categorical analysis are the ranges, 

means, and standard deviation for all the various types and 

categories of FGD systems examined. Section A-1 sunnnarizes the 

reported and adjusted capital and annual costs for all the oper

ational FGD systems that were addressed in the cost study 

(Section A-2 summarizes available cost data for nonoperational 

FGD systems). 
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TABLE A-4. CATEGORICAL RESULTS OF THE REPORTED AND ADJUSTED 
CAPITAL AND ANNUAL COSTS FOR OPERATIONAL FGD SYSTEMS 

----------------------------- -------------------------------------------------- -------------------------------------------------
------·---------·--·REPORTCI----·--------------- --------------------ADJUSTED--------------------

CATUOIJ -----UPITAl, f/ICU··--- -·-AHUAL, lllllS/llUH--- - - · - ·CAP IT AL, t/KU----- ---AfflfUAL, llILLl/kllff---
RAif&£ All& 1£11 UH£ All& IEU UH£ AllG 1£11 RANGE All& DEii 

----------------------------- ----------- ----- ----------- ----- ----------- ----- ----------- ----- -----
All 2'.2-2]2.5 to.J 52.4 .]- 14.f 5.4 4.7 60.9-233.2 94.2 35.2 2.7- 12.4 5.5 2.4 

•Ell JI .8-232.5 '4.8 58.1 • J- 14.J 4.1 4.5 66.4-117.6 85.5 16.9 2.1- 1.7 5.2 2.0 

1£ll0fll 2f.2-156.f U.f 41.' 2.1- 14.9 7.J 4.5 60.9-2Jl.2 10J.6 45.1 2.7- 12.4 '·' 2.6 

TNlOUAUAY PROIUCT 2'. 2-232 .5 84.J 51.I . ]- 14.l 5.0 4.4 60.f-140.6 87.0 21.2 2.7- 1.7 5.2 l.f 

IAlHILE PHIUCT 127.f-156.f 142.J 14.5 14.f· 14.f 14.f .o 134.1-233.2 184.0 49.2 12.4- 12.4 12.4 .o 
l lllESTHE JI. 8-231.5 103.] "·' 1.J· J.J 2.2 .1 66. 4-11} ·' 9J. I 21.f 2.f- 6.6 5.0 1.4 

IUAL ALULI 43.2-llf.O "·' n.5 l.2- ].2 J.2 .o ·····- .o .o .o ...... .o .o .8 

Liii( 29.2-120.6 7].6 32.1 5.1· 14.l ,,, J.4 67.5-140.6 f0.8 22.2 2.7- 1.7 6.4 2.0 

llll(/AllAllltf flYAIN 77.1- 15.t IO.O 4.1 .]- .] ,] .o 77.2- 93.0 12.S 7.4 4.1- 5.2 4.5 .s 
IOllUll CAllDlfAT( 42.f-llJ.6 "·' JJ. J 2.1· 1.1 2.1 .o 60.9-!07.f ''·' 22.2 J.2- 4.4 J.6 .6 

lfllllAI LOH 127.f-156.f IJ7.6 IJ.7 14.f- 14.f 14.' .o I J4.l-IJ4.I IJ4.I .0 12.4- 12. 4 12 .4 .o 

lllflTOl[/AllAlllf flYAIN 47.f· 
47 ·' 

41.• .o 2.0- 2.0 2.0 .o 71.5- 71.5 71.5 .o 2.8- 2.1 2.1 .o 

IAllUIUll IUIE 156.7-156.7 156.7 .o ·····- .o .o .o 233.2-2lJ.2 2Jl.2 .o ·····- .o .o .0 



EPA UTILITY FGD SURIEi: FOUUH QUARTER 1979 

SECTION A-1 
COSTS FOR OPERATIONAl f6D SYSTE"S 

---------------------------------------------------- -----------------------------------------------
UNIT DESCRIPTION 

-------------------~----------ALABA"A ELECTRIC CO CP 
T0"81G8EE 
3 

179.J MW (NET> 

ARIZONA ELECTRIC POWER ~ooP 
APACHE 
2 

195.0 MW (NET> 

COST DESCRIPTION 

CAPACITY FACTORo I 
101Al CAPllALt SIKW(YEAA) 
TOTAL ANNUAL, ftILLSIKWHCYEARJ 
COST ELEMENTS 

CAPACITY FACTOR, I 
TOTAL CAPITAL 0 SIKW(YEAR) 
TOTAL ANNUAL, MlLLSllNH(YEAR) 
COST ELEMENTS 

-----------------cosT-----------------
Rf PORTEo ADJUSTED STANDARDIZED 

ADJLSTED 

••• 65 65 
69.5(1971!) 

••••••< OJ 
C oE oJ 

•• * * ** ( ...... ' 

44 b5 
35.9(1977) ••••••( 

2.1(1971!) ******' 
CoE,H,J,L,S, 
u,w,Y,z 

O> ••••••< 
O> ******C 

65 
OJ ••••••< 
Q) ******( 

C> 
C> 

O> 
O> 

-------------------·---------- ------------------------------ ------------ ------------ ------------ARIZONA ElEClRIC POvEA COOP 
APACHE 
3 

195 .Q MW (NET) 

CAPACITY FACTOR, I 
TOTAL CAPITAL, S/KWCYEAR) 
TOTAL ANNUAL, "ILLSIKWHCYEAR) 
COST ELEMENTS 

44 65 
31.8(7700J ••••••( 

2.1(1978> ••••••( 
C ,E ,H ,J ,L, S, 
u,w.Y,z 

65 
OJ ••••••< 
O> ••••••< 

O> 
O> 

----------------------·------- ------------------------------- ------------ ------------ ------------BIG RIVERS ELECTRIC 
GREEN 
1 

24Z .O ""' (NET> 

CAPACITY FACTOR, I 
TOTAL CAPITAL, SIKW(~IAR) 
TOTAL ANNUAL, "lLLSIKWH(YEAR) 
COST ELEMENTS 

••• 65 
43.2f l976) ••••••( 

••••••< O> ••••••( 
B oC 

65 
O> **'****( 
O> ••••••c 

O> 
(I) 

-------·-----------r--·------- ------------------------------ ------------ ------------ ------------CENTRAL ILLINOIS LIGHT 
DUCK CllEEK 
1 

J78 .Q ""' <NET> 

CAPACITY FACTOR 0 l 
TOTAL CAPITAL, S/KW(YEAR) 
TOTAl ANNUAL, "lLLSIKWHCYEAR) 
COST ELE"ENTS 

••• 65 
93.3(1971!) •••••• , 

3.3(1976) ••••••( 
C 1 E ,J ,M 

65 
O> ••••••( 
Q) ....... , 

O> 
O> 

-------------------·---------- ------------------------------ ------------ ------------ ------------CENTRAL llllNOlS PUtllC SEA'4 
NEWTON 
1 
617.0 MW (llET> 

CAPACITY FACTOR, l 
TOTAL CAPITAL, S/KW(YEAA) 
TOTAL ANNUAL 1 "ILLS/KWH(YEAR) 
COST ELEMENTS 

••• t>S 
189.0(1979> ••••••( 

••••••< O> ••••••< 
C,E,G 

65 
O> ••••••( 
O> ••••••< 

O> 
O> 

-------------------·---------- ------------------------------ ------------ ------------ ------------COLORADO &JTE ELECTA•C ASSN. 
CllAIG 
2 

447.0 MW (NET> 

COLU"tiUS I SOUTHEIN OHIO ELEC. 
CONESVILLE 
5 

1t11.0 MW (NET> 

CAPACITY FACTOR 0 I 
TOlAl CAPilAL, SIKWCYEAI) 
101AL ANNUAL, "ILLSIKWH(YEAR) 
COST ELEMENTS 

CAPACITY FACTOR, l 
TOTAL CAPITAL, SIKW(YEAR) 
lOTAL ANNUAL, MlLLSIKWH(YEAR) 
COST ELE"ENTS 

••• 65 
7J.7(1979> •••••• , 

••••••( O> ••••••< 
A ,C 

65 

65 
O> ••••••( 
O> ••••••< 

65 

O> 
O> 

48 
55.5(1975> 

5.8<1971!> 
70 .7<1977) 
7·"'1977> 

7C. 7C1977> 
7.4t1977> 

e,c.,,M,s,u, c,e,J,M,s.u, c,E,J,M,s.u. 
w,r,Y .. ,, W,Y 

-------------------·---------- ------------------------------ ------------ ------------ ------------COLUl'lbUS I SOUTHERN OHIO ELEC. 
CONESVILLE 
6 

411.0 MW U.ET> 

CAPACITY FACTOR, l 
TOTAL CAPITAL• SIKW(YIAR) 
TOTAL ANNUAL, "ILLSIKWH(YEAR) 
COST ELEMENTS 

48 bS 65 
55.5(1978> 70.7(1977) ••••••( 

5.8Cl978> ••••••( O> ••••••< 
e,c,,,M,s,u, c.e,,,M,s,u, 
w,r,Y w,Y 

(\) 

O> 

-------------------·---------- ----·---------------~·-------- ------------ ------------ ------------DUllUESNE lH•HT 
El.RAl'IA 
1-4 

510.0 MW (NET> 

CAPACITY FACTOR, l 
TOTAL CAPITAL, SIKW(YEAR) 
TOTAL ANNUAL, MILLS/KWH(YEAR) 
COST ELE .. ENTS 

64 
113 .4C197t:) 

8.6<1977> 

65 
127.1t1977) 

7 .8 C1977> 

65 
127.1(1917) 

7.5<1977) 
e,o,F,1,J,,., c,E,1.J,M,s. c,E,1,J,,.,s, 
T,v,x,y u,Y U,Y 

------------------------------ ------·--------------·-------- ------------ ------------ ------------

•••••• l~DlCATES COST FIGURES NOT YET AVAILABLE 
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EPA UTILITY f60 SURVEY: FOURTH QUARTlR 1979 

HCllOlt A·1 
COSTS FOR OPEtATlONA• f60 SYSTE"S 

---------------------------------------------------------------------------------------------------------------------lOST-----------------
UNIT DESCRIPTION COST DESCRIPTION REPORTED ADJUSTED STA-O•IOJlfO 

ADJLSTED 

------------------------------ ------------------------------ ------------ ------------DUQUESNE LIGHT 
PHILLIPS 

CAPACITY FACTOle l 10 
106.9<1912> 

1.8C1977> 

65 
140.6<1917) 

8.6l1977l 

65 
140.tC1977> 

@.((1"71> 
c.E.1.J.11.s. 
u. y 

1-6 
410.0 MW (NET> 

INDIANAPOLIS POWER J Ll6HT 
PHE ASBUA(i 
3 

53Z oO "II tNEl> 

TOTAL CAPJTALw S/kW(YfAt) 
TOTAL ANNUAL. RlLLSlkWM(YEAR) 
COST ELERENTS 

tAPAtlT~ FACTOR. l 
TOTAL CAPITALe SlkWCYEAR) 
TOTAL ANNUALe RILLS/kWMCYEAI) 
COST ELEMENTS 

BwDofoloJollo CoEoleJelleSo 
T.v,1,Y u.Y 

••• 
99.5<1916) 

••••••( O> 
CeFo6eJelll 

65 
1CO .6 <1911 l 

6.6(1977) 
c,t.,.J.11.s, 
u,w,Y 

65 
10Q.U1971> 

7.411977) 
CeEe<ieJoll•S• 
u •".' 

------------------------------ ------------------------------ ------------ ------------KANSAS CJlY POWER & LIGHT 
HAWTHORN 
3 

90e0 "W (NET> 

------------------------------KANS AS cl lY POWER & LHiHT 
HAWTt40RN 
4 

90.0 '"' OET> 

------------------------------KANSAS CJTY POWER & LIGHT 
LA CYGNE 
1 

814.0 MW <NET> 

CAPACITY FACTOR. l 
TOTAL CAPITALe SlkW(YEAR> 
l01Al ANltUALe RlLLSIKWM(TEA•> 
COST ELEMENTS 

------------------------------CAPACITY FACTOR• I 
lOUl CAPlTALe $/kWCYEAA) 
TOTAL ANNUALe MILLSlkWMCYEA•> 
COST ELE"EllTS 

------------------------------CAPACITY FACT Ole I 
TOTAL CAPITAle $/kWCYUU 
l01Al ANNUAL 0 "lLlSlkWHCYUR> 
COST ELEMENTS 

14 
29.2(1972) 

8 .4(\977> 
e.o,F,T 0 1 

------------••• 
29.2c1972> 

8 .4 ( 1977> 
8,D 0 F 0 T0 I 

------------42 
53.6(1972) 

1.3'1918> 
T 

os 
81.2(1911) 

4.H1977> 

u ..... 

------------
65 
87.2(1977) 
4.3'1977) 

e.c.t,J,1,s, 
u.11,r. 

------------65 
68 .0(1977) 

3 .e', 911> 
c.E.J.1.s.u 

05 
81.211917> 

4.411917> 

u •" •• 

------------
65 
81.2(1917> 

4.411977) 
e,c .E ,, •• ,s, 
u •" •• 

------------65 
68.U1917> 

3.'111917> 
c.E,J.1.s,u 

-------------------~---------- --------------------J·-------- ------------ ------------ ------------kENTUCkY UTllITIES 
GREEN RIVER 
1-3 

64.0 MW (NET> 

CAPACITY FACTOt 0 I 
TOTAL CAPITAL• $/KW(TIAI) 
TOTAL ANNUALw MJLlSlkWH(YEA•> 
COST ELEMENTS 

16 
10.J(1915) 
14.]( 1977) 

65 
71.5 (1911) 
2.7l1977) 

a.c.E.J,s.u. c.E.J.s,u.w 
'II 

65 
71.H1977> 

5.i!'1971> 
c.£.J,s.u, .. 

-------------------·---------- ------------------------------ ------------ ------------ ------------LOUI SVllLE US & Ell CTR IC 
CANE RUN 
4 

188 .O .. w CNET> 

CAPACITY FACTOI• l 
TOTAL CAPITALe SlkW(YEAI) 
TOTAL ANNUAL. lllLLS/KWMCYEA•> 
COST ELEMENTS 

55 
66.5<1975> 

••••••(1911> 
C .£ oMeJeGol 

65 
80o6C1917> 

5.8C1977> 

6 5 
ec.c<1977> 

6.((1971> 
CoioMeJoltGt CtEoM1Jo&tCl1 
s.u.11 s,u,w 

------------------------------ ------------------------------ ------------ ------------ ------------LOUISVILLE GAS & ELECTRIC 
CANE RUN 
5 

200 .O llW (NET> 

CAPACITY FACTOR• I 
TOTAL tAPITALe SIKW(TIAt) 
TOTAL ANNUAL• RILlS/IWM(YEAt) 
COST ELE"ENTS 

••• 
62.4<1977> 

••••••( O> 
c .e ... ,, 

65 
61.5(1977> 

5 .6 ( 1977) 

65 
o7.H1971> 

5.tC1977) 
C0 EoMoJo&,So C0 E,M,J,l,So 
u.w u,w 

------------------------------ ------------------------------ ------------ ------------ ------------LOUISVILLE 6AS & ELICTRlC 
CANE RUN 
6 

288.0 llW <NET> 

-------------------·----------LOUISVILLE GAS & ELECTRIC 
PAODY•s R\IN 
6 

12 .0 MW (NET> 

CAPACITY JACTORe I 
TOTAL CAPITAL• S/kW(YfAI) 
TOTAL ANNUALe RILlSllVN(YEAt) 
COST ElE"ElllTS 

------------------------------CAPACfTY FACTOR• I 
TOTAL CAPITAL• SllM(Yfll) 
TOTAL ANltUAL• RlLLSICVM(tfAt) 
COST ElE"E llTS 

••• o5 65 
51.19(1971) ...... ( 

3.2(1979) ••••••( 
C eE eMolloSo Vo 

O> ••••••( 
O> ••••••f 

() > 
Q) 

" 
••• 

52.8( 1973) 
•••••• ( Q) 

c .e 

65 
16 .4 C1917) 
Do5t1917) 

c.E.s,u ... 

65 
16.U1917) 

6.4C1977> 
c.£.s.u.11 

------------------------------ ------------------------------ ------------ ------------ ------------

•••••• lhOICATES COST fl,UIES NOT YET AVAILABLE 
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EPA UllLITY FGD SURIHY: FOURTH QUARTER 1979 

SECTJON A-1 
COSTS FOR OPERATIONAL F6D SYSTEMS 

-------------------~-------------------------------------------------------------------------------------------------cosT-----------------
UNIT DESCRIPTION COST DESCRIPTION AEPOATED ADJUSTED STANOAADIZED 

ADJUSTED 

------------------------------ ------------------------------ ------------ ------------ ------------MINNKOTA POWER COOPERATIVE 
MJL TON R. YOUN& 
2 

405 .O MW (NET> 

CAPACITY FACTOR• I 
TOTAL CAPITALe SJKWCYEAA) 
TOTAL ANNUAle MILLSIKYH(YEAA) 
COST ELEMENTS 

*** 
85.90976> 

******' O> 
CeEoHeP 

65 
93 .o (1977) 
5.2(1977) 

65 
93 .Cf1977) 

5.,2(1977> 
CeEeHeMePeSo C.E.H.M.P.S. 
u.w u.w 

------------------------------ ------------------------------ ------------ ------------ ------------MONTANA POWER 
COLSTRIP 

' 360 .O MW (NET) 

CAPACITY FACTORe l 
TOTAL CAPITALe SIKW(YEAR) 
TOTAL ANNUALe MlLLSIKWH(YEAR) 
COST ELEMENTS 

76 
77.1'1975) 

.3f1977) 
e.c,E,J,P,T 

65 
77.2(1977) 
4 .1(1977) 

65 
77.20977) 

4.Cf1977> 
C,E.J,K,P,s, C,E.J,K,P,s. 
u,w u ,w 

-------------------~---------- ------------------------------ ·----------- ------------ ------------l'!ONHNA PCWER 
COLSTRIP 
2 
360.0 MW (NET) 

CAPACITY FACTORe I 
TOTAL CAPITAL, S/KW(YEAR) 
TOTAL ANNUAL, MlLLSIKWHlYEAR) 
COST ELEMENTS 

76 
77.1C1975> 

.3(1977) 
e,c,f,,,P,T 

65 
77.2(1977) 

4 .1 ( 1977) 

65 
77.2(1977> 

4.1<1977) 
C,E,J,K,P,S, C0 E1J,K,P 1 S, 
u,w u ,w 

------------------------------ ----------------·------------- ------------ ------------ ------------NEVAOA POWER 
REID GARDNER 
1 

12 5 .O "W C NET> 

CAPACITY fACTORe l 
TOTAL CAPITALe SJKWCYEAR) 
TOTAL ANNUAL, MlLLSllWH(YEAR) 
COST ELEMENTS 

61 
42.9(1973> 

2.1<1977> 

65 
60.9(1917> 
3.211977> 

65 
6(i.9f1977> 

3.4(1977) 
e,D,E,P.s,u, e,D,E,P,s,u, e.D,E,P.s.u. 
w,x .... w,x 

------------------------------ ------------------------------ ------------ ------------ ------------NEVADA POllER 
REIO 6ARDllER 
2 

125.0 MW (NET) 

CAPACITY FACTORe l 
TOTAL CAPITAL. SIKWCYEAR) 
lOTAL ANNUAL, MILLSllWHCYEAR) 
COST El EME NTS 

61 
42.9(1973> 

2.1<1977> 

65 
60.9(1977) 

3 .2<1977) 

65 
60.9C1977> 

3.4(1977) 
BoD1EoPoS1Ut BtDtEtPtS.u, B,D,E,P.s,u, 
w,x w,x ~ •• 

------------------------------ ---------------------·-------- ------------ ------------ ------------NEVADA P01jEA 
REID GARDNER 
3 

125 oO MW (NET> 

CAPACITY FACTOR, l 
TOTAL CAPITAL, SIKWCYEAR> 
TOTAL ANNUALe l'!ILLSllWHCYEAR> 
COST ELE"ENTS 

67 
1'3.6(1975> 

2.1<1977> 

65 
107 .9 ( 1977> 

~ .4<1977> 

65 
107.'H1977> 

5.CC1977> 
e,c,EoLtStUt BoCtEtLtS,u, BoCtEtLtStUt 
w,x w.x w,x 

-------------------y·--------- ------------------------------ ------------ ------------ ------------NORTHERN INDIANA PUB SERVICE 
DEAN H. MITCHELL 
11 
115.0 MW (NET> 

CAPACITY FACTOR, l 
TOTAL CAPITAL, SIKWCYEAR> 
TOTAL ANNUAL, MILLSIKWH(YEAR> 
COST ELEMENTS 

17 
156.'Jl1976> 

14.9(1976) 

65 
1 34 .8 ( 1977) 

12 .4'1977) 

65 
\34.SC1977> 

11.CC1977> 
a,c,E,L.N,S, C,E,L,N,s,u, C,E,L,N,s,u. 
u,w,x,z w.z w,z 

-------------------p---------- ------------------------------ ------------ ------------ ------------NORTHERN STATES POWER 
SHERBURNE 
1 

740 .O MW OIET) 

CAPACITY FACTOR, I 
TOTAL CAPITALe SIKWCYEAR> 
lOTAL ANNUAL, l'!ILLSIK~HCYEAR) 
COST ELEMENTS 

73 
47.9(1972> 

2 .011977> 
e,c,.1.s,u,x, 
z 

65 
71.5'1977> 

2 .8 '1977) 
C eEoJelC eSeUt 
w 

65 
71.5(1977> 

3 •. H1977> 
C e E t J ok • S, U 1 

w 

------------------------------ ------------------------------ ------------ ------------ ------------NORTHERN STATES 
SHEA BURNE 
2 

740.0 MW <NET> 

POWlR CAPACITY FACTOR 9 I 
TOTAL CAPITALe SJIWCYEAR) 
TOTAL ANNUALe MILLSIKWHCYEAR) 
COST ELEMENTS 

73 
47.19C1972> 

2.0<1977) 

65 ".s '1977> 
2 .11 (1977) 

e,c,J.s.u,x, c,E.J.a.s,u, 
z w 

65 
71.5'1977> 

3. 3 C1977) 
C eE 0 .1 ,K • S, U, 
w 

-------------------~---------- ------------------------------ ------------ ------------ ------------PAC l FlC POWER & Ll6fl T 
.Ill'! 8Rl06ER 
4 

550 .O l'IW (NET> 

CAPACITY FACTOR 9 I 
TOTAL CAPITAL 9 SIKWCYIAR) 
TOTAL ANNUALe "ILLSll~HfYEAR) 
COST ELEMENTS 

*** 65 
120.0C1979) ******( 

******' O> ******( 
C eE ,J 

65 
O> ******C 
O> ******f 

O> 
O> 

------------------------------ ------------------------------ ------------ ------------ ------------

•••••• JNDICATES COST FI60RES NOT YET AVAILABLE 
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EPA UTI•ITY FGD SURVEY: FOURTH QUARTER 1979 

SECTION M'·1 
COSTS FOR OPERAllONAk FGD SYSTE"S 

-------------------r-------------------------------------------------------------------------------------------------COST-----------------
UNIT DESCRIPTION COST DESCRIPTION REPORTED ADJUSTED STANDARDIZED 

ADJUSTED 

------------------------------ ------------------------------ ------------ ------------ ------------PENNSYLVANIA POWER 
BRUCE .. AN Sf lELO 
1 

917 .Q "W (NE 1) 

CAPACITY FACTOR, I 
TOTAL CAPllAL1 S/KW<YEAR) 
TOlAL ANNUAL, "ILLS/KWHCYEAR> 
COST ELEMENTS 

40 
1Z0.6<197S> 

14.3(1977) 

65 
1 oz • f ( 1 977 ) 

8 .7<1977> 

65 
102.1<1977> 
10.~C1977) 

e,c,E,G1I1l1 C,E,G,1, ... s. c,E,G,J, .. ,s. 
s.u.w.x u,w u.w 

-------------------r---------- ------------------------------ ------------ ------------ ------------PENNSYLVANIA POWER 
BRUCE .. ANSFlELO 
2 
917,0 "W (NET> 

-------------------r----------PHILADELPHIA ELECTRIC 
EDDYSTOME 
1A 

120.0 .... C lllE U 

CAPACITY FACTOR, I 
TOlAL CAPITAL, S/KW(YEAR) 
TOlAL ANNUAL, .. ILLSIKWH(YEAR) 
COST ELE .. ENTS 

------------------------------CAPACITY FACTOR, I 
TOTAL CAPlfAL, Slllil IY EAi > 
TOTAL ANNUAL, "lLLS/KWHIYEAR) 
COST EL E"E lllTS 

40 
120.6(1975> 

14.3(1977> 

65 
102.1'1977> 

8.7(1977) 

65 
102.1«1977) 
10.C<1977) 

e,C,E1G1I1Lt C,E,G,1 ... ,s. C,E,G,J, .. ,s. 
s,u,w,x u,w u,w 

------------ ------------ ------------.... 65 65 
156. 7C 1972> 233.2l19?7> B3.H1977> 

••••••(1972> ........ , 1977) ••••••(1977) 
D 0 f 0 N0 P C,E,N 1P C,E,N,P 

-------------------·---------- ------------------------------ ------------ ------------PUBLIC SERVICE Of MlW llEXICO 
SAN JUAN , 

361.0 "" (NET> 

CAPACITY FACTOR, I 
lOTAL CAPITAL, $/KW(YEAR) 
lOlAL ANNUAL, lllLLSIKWHCYEAR) 
COST Elf .. ENTS 

..... 65 
127.9(1977) ......... , 

••••••< O> ••••••< 
A 0 C 0 E 0 N 

65 
O> ••••••( 
O> ••••••( 

O> 
C> 

--------------~-------------- ------------------------------ ------------ ------------ ------------PUBLIC SERVICE Of NIW llEXICO 
SAN JUAN 
2 

350.o "w <NEl> 

C-PACITY FACTOR, I 
lOTAL CAPITAL, $/KW(YEAR) 
TOTAL ANNUAL, MILLSIKWH(1EAR) 
CO ST El E"E NTS 

..... 65 
127.9(1977) .......... ( 

••••••C O> ••••••< 
A,C,E,N 

65 
O> ••••••( 
O> ••••••< 

()) 

O> 

------------------------------ ------------------------------ ------------ ------------ ------------SALl RIVER PROJECT 
CORONADO 
f 

zao.o Mw <NET> 

-------------------r----------SOUlM CARCLINA PIBU C SERVI CE 
WINY AH 
2 

140.0 .. w UIET> 

CAPACll1 FACTOR, I 
TOlAL CAPITAL, SIKWCYEAR) 
TOTAL ANNUAL, llILLSl~H(YEAR) 
COST ELE"ENTS 

CAPACITY FACTOR, I 
TOTAL CAPilAL, $/KW(YEAR) 
TOTAL ANNUAL, llILLSIKVH(YfAR) 
COST ELE"ENTS 

*** 65 
74.0(1978> ....... , 

••••••< O> ••••••( 
c,e 

65 

65 
O> ••••••< 
O> ******( 

O> 
O> 

80 
47.4(1976> 

1.6< O> 
66 .4 ( 1977) 

2.9<1977) 

65 
6.4<1977> 
J.ZC1977> 

c,F,J,",s,v C,E,J,K,M,s, c,e,J,K·"·s· 
u,w u,w 

-------------------~---------- ------------------------------ ------------ ------------ ------------SOUTH .. ISSISSIPPI ELEC PWR 
R.D. "ORROW 
1 

124.0 "W (NEl) 

CAPACITY FAClOR 1 I *'** 65 
TOTAL CAPITAL• SJKW(~IAR) 232.5(1978) ••••••( 
TOTAL ANNUAL, "ILLSIKWH(YEAR) *'**'*'**( O> ••••••( 
COST ELEMENTS D 

65 
O> • •• ••• < 
O> ••••••I 

O> 
O> 

------------------------------ ------------------------------ ------------ ------------ ------------SOUTM "ISSISSIPPI ELEC PWR 
R.D ... ORROW 
2 

124.0 "W (tlEl) 

CAPACITY FAClOR, l *'*'* 65 
lOTAL CAPITAL, $/KW(~fAR) 232.5(1978> '**'*'*'*'*( 
TOTAL ANNUAL, MILLSIKWH(YEAR) **'****( O> *'*'*'***( 
COST ELEMENTS D 

65 
Q) ........ , 

O> ***'***( 
O> 
0) 

------------------------------ ------------------------------ ------------ ------------ ------------SOUTHERN INDIANA GAS & ELEC 
a.a. BROWN 
1 
265.0 "" (NET> 

CAPACllY FACTOR, I 
lOTAL CAPITAL, $/KW(YEAR) 
lOTAL ANNUAL, MILLS/K~H(YEAR) 
COST ELE"E NTS 

••• 65 
43.2<1979) .......... , 

••••••< O> ••••••< 
C ,E ,6 

65 
O> ••••••< 
O> • •• •••< 

O> 
O> 

-------------------r---------- ------------------------------ ------------ ------------ ------------

........ IhDICATES COST FIGURES NOT YET AVAILABLE 
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EPA UTILITY FGD SURWEY: FOURTH QUARTER 1979 

SECTION A-1 
COSTS fOR OPERATIONAL FGO SYSTEMS 

-------------------~-------------------------------------------------------------------------------------------------COST-----------------
UNIT DESCRIPTION COST DESCRIPTION AEPORTED ADJUSTED STANDA~DllEO 

ADJIJSTED 
-------------------~---------- ------------------------------ ------------ ------------ ------------SPRINGFIELD CITY UTJllTlES 
SOUTHWEST 
1 

194.0 KW (NET> 

CAPACITY FACTOR, l 
lOTAl CAPITAL, SIKW(Y(AR) 
T01Al ANNUAL, KlllS/KWH(YEAA) 
COST ELEMENTS 

••• 
77.3(1974> 

••••••( 0) 
C,F,lf,J,P 

65 
, 17.6 '1977) 

6 .2 (1977> 

65 
1'17 .6U 977> 

6.H1977> 
c,E,H,J,K,P, c,e,H,J,K,P, 
s,u,w s.u,w 

------------------------------ ------------------------------ ------------ ------------ ------------TENNESSEE VALLEY AUfHORlTY 
lllOOWS CREEK 
8 

550.Q MW (NET> 

CAPACITY fA~TOR 0 I 
TOTAL CAPITAL, SIKW(YIAA) 
TOTAL ANNUAL, KlllS/~WH(YEAA) 
COST ELEMENTS 

60 
98.1(1976> 
3.0(1977) 

65 
113 .1< , 977 > 

5.3(1977) 
e,c,E,P,R,T, c,e,J,s,u,w 
u 

65 
113.1<1977> 

5.1<1977) 
c,E,J,s,u.w 

-------------------r---------- ------------------------------ ------------ ------------ ------------

....... INOltATES COST FIGURES NOT Y£1 AVAllABlE 
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EPA UTI~ITY F6D SURVEY: FOURTH QUARTER 1979 

SECTION A.,.2 
COSTS FOR NON-OPERATIONAL FGO SYSTf~$ 

---------------------------------------------------------------------------------------------------------------------cosT-----------------
UNIT DESCRIPTION COST DESCRIPTION REPORTED ADJUSTED STANDARDIZED 

A OJI.IS TED 

------------------------------ ------------------------------ ------------ ------------ ------------BASIN ELECTRIC POWEi COOP 
LARAfUE RIVER , 

600 .O MW fllE T> 

-------------------~----------BASIN ELECTRIC POWEi COOP 
LAAAfllE RIVER 
2 

600 .O MW <HE l> 

----------------------.---- ---
BOS Hitt ElllSlltt 
MYST JC 
6 

150 .o MW (NET> 

CAPACITY fACTOR, I 
TOTAL CAPITAL, SIKW(YEAI) 
TOTAL ANNUAL, MILLSIKWH(YEAR) 
COST ELEMENTS 

CAPACITY fACTOR, I 
TOTAL CAPITAL, SIKW(YtAI) 
TOTAL ANNUAL, MlLLSIKWHCYEAR) 
COST HEMEliTS 

------------------------------tAPHll"f FACTOR, I 
TOTAL CAPITAL, SllCWOEAU 
TOTAL ANNUALe MILLSIK "H<TEAR> 
COST ELEMENTS 

...... 65 
56.0(1980> ••••••( 

.9<7800> •••••• ( 
C 1 E 

65 
O> ••••••( 
O> • •• ••• ( 

*** 65 65 
56.0<1980> 

.9<7800> 
** ** ** ( ...... ( O> ••••••< 

O> ••••••( 

O> 
O> 

O> 
O> 

------------ ----------- ------------.... 65 65 
63.4 (1972> ...... ( O> ••••••( O> 
3.0<1974) ...... ( O> ••••••( O> 

e,c.e.N,o 

------------------------------ --------------------~ -------- ------------ ------------ ------------
COLORADO UTE ELECTRIC ASSN. 
CAA16 
1 

447.0 MW «NET> 

CAPACITY FACTOR, I 
TOTAL CAPITAL, SIKW(YEAR) 
lOTAL ANNUAL. MlLLSIKWH(1EAR) 
COST ELEMENTS 

*** 65 
86.5<1979) ••••••( 

••••••< O> ******< 
B eD eE 

65 
O> ••••••< 
O> ••••••< 

O> 
O> 

-------------------~---------- ------------------------------ ------------ ------------ ------------COMMONWEALTM EDISON 
POWE RTON 
51 

450.0 MW (NET) 

CAPA>CITY FACTOR, 1 
TOTAL CAPITAL, SIKW(YfAR) 
TOTAL ANNUAL, MILLSIKWH(YEAR) 
COST ELEMENTS 

••• 65 
125.0(1979) ••••••( 

••••••< O> ••••••( 
C ,E eHoJ 

65 
O> ••••••( 
O> ••••••< 

O> 
O> 

-------------------~---------- ------------------------------ ------------ ------------ -----·------COMMONWEALTH EDISON 
WILL COUNTY 
1 

.O MW (NET> 

CAPACITY FACTOR, 1 
TOTAL CAPJTALe S/KW(YEAR> 
TOTAL ANttUAL, MlLLSIKWH(1EAR) 
COST ELEMENTS 

49 65 
113.0(1972> ······< 

13.1(1975> ••••••( 
e,c.E,6,J,x 

65 
O> ••••••( 
O> * •• • • •( 

O> 
O> 

-------------------r---------- ------------------------------ ------------ ------------ ------------DETROIT EDISON 
ST. CLAIR 
6 

.O MW ( .. ET> 

CAPACITY FACTOR, I 
TOTAL CAPITAL, SIKW(YEAR) 
TOTAL ANNUAL, MILlSIKWH(YEAR) 
COST ELEMENTS 

••• 65 
80.3(1976> ••••••( 

9.6(1976> ******( 
e.c.E.JeMeX 

65 
0) ••••••( 
0) ••••••( 

O> 
C> 

-------------------r---------- ------------------------------ ------------ -----------· ------------ILLINOIS POWER COMPANY 
WOOD RIVER 
4 

110.0 MW (NET> 

CAPACITY FACTORe I 
TOTAL CAPITALe S/KW(YEAR) 
lOTAL ANNUAL, MILLSIKWH(1EAR) 
COST ELEMENTS 

.... 6'i 

82.5<1972> ••••••( 
••••••< O> ••••••< 
AeCtEoM1N 

65 
o> ••••••< 
O> *****•< 

O> 
O> 

------------------------------ ------------------------------ ------------ ------------ ------------POTOflAC ELECTRIC POWER 
DICKERSON 
3 

.0 MW (NET) 

CAPACITY FACTOR, 1 
TOTAL CAPITALe SIKW(YEAR) 
lOTAL ANNUALe MlLLSIK~M(YEAR) 
COST ELEMENTS 

••• 65 
68.0(1978> ••••••( 

****•*( O> ••••••< 
A eC 1 E •" 

65 
Q) ••••••( 
O> ••••••( 

O> 
0) 

-------------------~---------- ------------------------------ -·---------- ------------ ------------PUBLIC SERVICE OF COLORADO 
VALMONT 
5 

166.0 MW (NET> 

CAPACITY FACTOR, I '** 65 
TOTAL CAPITAL, SIKW(T!AR) 87.0(1974) ••••••( 
101AL ANNUALe "ILLSl~IM(YEAR) ****•*( 0) ******( 
COST ELEMEllTS B1CeE1J 

65 
O> "****•( 
O> ••••••< 

O> 
O> 

-------------------·----~----- ------------------------------ ------------ ------------ ------------

....... INDICATES COST Fl6LRES NOT YET AVAILABLE 
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EPA UTILITY fGD SURWEY: FOURTH QUARTER 1979 

SECTION A-2 
COSTS FOR NON-OPERATIONAL FGD SYSTEMS 

-------------------·-------------------------------------------------------------------------------------------------cosT-----------------
UNIT DESCRIPTION COST DESCRIPTION REPORTED ADJUSTED STANDARDIZED 

ADJUSTED 

------------------------------ ------------------------------ ------------ ------------ ------------SALT RIVER PROJECT 
CORONADO 
2 

280.0 MW (NET) 

CAPACITY FACTORe 1 *** 65 
TOTAL CAPITAle S/KW(YfAR> 74.0(1978> ******( 
TOTAL ANNUALe MILLS/~~H(YEAR) ******( 0) ******( 
COST ELEMENTS c.E 

65 
O> ••••••( 
O> ******( 

O> 
O> 

------------------------------ ------------------------------ ------------ ------------ ------------

•••••• INDICATES COST FIGURES NOT YET AVAILABLE 
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APPENDIX B 

FGD PROCESS FLOW DIAGRAMS 

THIS APPENDIX COMPRISES OPERATING FGD SYSTEMS 

ARRANGED ALPHABETICALLY ACCORDING TO UTILITY 
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DEFINITIONS 

Boiler Commercial Service Date 

Byproduct 

Commercial Service Date 
(FGD System) 

Company Name 

Disposal 

Efficiency: 
Particulate Matter 

C-2 

Date when boiler and auxiliary 
equipment (including FGD sys
tem for new boilers) has met 
initial supplier guarantees 
and begins to contribute elec
trical power to the power 
grid. 

The nature (e.g. elemental 
sulfur, sulfuric acid) and 
disposition (e.g. stockpile on 
site, marketed) of the end 
product by systems that gen
erate a saleable product. 

Date when the FGD system suc
cessfully completes compliance 
testing and the utility is 
satisfied that the system 
meets supplier contractual 
guarantees. 

Name of corporation as it ap
pears in Electrical World -
Directory of Electrical Util
ities, McGraw-Hill - Current 
Edition - as space permits. 

Disposal method for throwaway 
product systems producing 
sludge including: stabilized 
or unstabilized sludge, inter
im and final disposal sites 
and disposal type (minefill, 
landfill, etc.) as well as 
disposal location. 

The actual percentage of par
ticulate matter removed by the 
emission control system (me
chanical collectors, ESP, or 
fabric filter and FGD) from 
the untreated flue gas. 

The actual percentage of S02 
removed from the flue gas by 
the FGD system. 



FGD Viability Indexes 

Availability Index 

Reliability Index 

Several parameters have been 
developed to quantify the vi
ability of FGD system technol
ogy. Various terms such as 
"availability," "reliability," 
"operability," and "utiliza
tion" are used to accurately 
represent the operation of any 
FGD system during a given per
iod. The above-mentioned pa
rameters are defined below and 
discussed briefly. The objec
tives of this discussion are 
to make the reader aware that 
several different definitions 
are being used and to select 
appropriate parameters that 
can be used for reporting pur
poses so that reasonably con
sistent comparisons can be 
made. 

C-3 

Hours the FGD system is avail
able for operation (whether 
operated or not) divided by 
hours in period, expressed as 
a percentage. This parameter 
tends to overestimate the vi
ability of the FGD system be
cause it does not penalize for 
election not to operate the 
system when it could have been 
operated. Boiler downtime may 
tend to increase the magnitude 
of the parameter because FGD 
failures generally cannot oc
cur during such periods. 

Hours the FGD system w~a oper
ated divided by the hours the 
FGD system was called upon to 
operate, expressed as a per
centage. This parameter has 
been developed in order not to 
penalize the fGD system for 
elected outages, e.g., periods 
when the FGD system could have 
been run but was not run be
cause of chemical shortages, 
lack of manpower, short dura
tion boiler operations, etc. 
The main problem in using this 



FGD Operability Index 

FGD Utilization Index 

End Product 
Saleable 

c-4 

formula is the concise determi
nation whether or not the sys
tem was "called upon to oper
ate" during a given time per
iod. In addition, an undefined 
value can result when the FGD 
system is not called upon to 
operate for a given period 
(e.g., turbine or boiler out-
age when FGD system is avail
able). 

Hours the FGD system was oper
ated divided by boiler operat
ing hours in period, expressed 
as a percentage. This param
eter indicates the degree to 
which the FGD system is actu
ally used, relative to boiler 
operating time. The parameter 
is penalized when options are 
exercised not to use the FGD 
system in periods when the 
system is operable. In addi
tion, an undefined value can 
result when the FGD system is 
not called upon to operate for 
a given period (e.g., turbine 
or boiler outage when FGD sys
tem is available). 

Hours that the FGD system op
erated divided by total hours 
in period. This parameter is 
a relative stress factor for 
the FGD system. It is not a 
complete measure of FGD system 
viability because the parameter 
can be strongly influenced by 
conditions that are external 
to the FGD system (e.g., in
frequent boiler operation will 
lower the value of the parame
ter although the FGD system 
may be highly dependable in 
its particular application) • 

The S02 removed from the flue 
gas is recovered in a usable 
or marketable form (e.g., sul
fur, sulfuric acid, gypsum, 



Throwaway 

Energy Consumption, % 

Equivalent Scrubbed Capacity 
(ESC) 

FGD Status: 
Category 1 

Category 2 

Category 3 

Cateogry 4 

Category 5 

ammonium sulfate, sodium sul
fate) • 

The S02 removed from the flue 
gas is not recovered in a us
able or marketable form and 
resulting sulfur-bearing waste 
products must be disposed in 
an environmentally acceptable 
fashion. 

The percentage of gross unit 
electrical generating capacity 
consumed by the FGD system, as 
defined by the following equa
tion: 

[Net MW w/o FGD - Net MW w/FGD]/ 
Gross unit rating] 

The effective scrubbed flue 
gas in equivalent MW based on 
the percent of flue gas scrubbed 
by the FGD system. 

C-5 

Operational - FGD system is in 
service removing 502· 

Under construction - ground 
has been broken for installa
tion of FGD system, but FGD 
system has not become opera
tional. 

Planned, Contract Awarded -
contract has been signed for 
purchase of FGD system but 
ground has not been broken for 
installation. 

Planned, Letter of Intent 
Signed - letter of intent has 
been signed, but legal con
tract for purchase has not 
been awarded. 

Planned, Requesting/Evaluating 
Bids - bid requests have been 
released but no letter of in
tent or contract has been is
sued. 



Category 6 

Category 7 

Category 8 

Fuel Firing Rate - TPH 

General Process Type 

Initial Start-Up (FGD System) 

New 

Plant Name 

Process Additives 

C-6 

Considering only FGD Systems -
an FGD system is proposed as a 
means to meet an S02 regulation. 

Considering an FGD system as 
well as alternative methods. 

Nonoperational - FGD system 
has been operated in the past 
but has been shut down perma
nently or for an extended in
definite period of time. 

Boiler fuel firing rate in 
terms of tons per hour at max
imum continuous load. 

The manner in which the S02 
from the flue gas is collected, 
e.g., wet scrubbing, spray 
drying, dry adsorption. 

Date when flue gas first 
passes through any component 
of the FGD system {or is 
scheduled to do so) • 

FGD unit and boiler were de
signed at the same time or 
space for addition of an FGD 
unit was reserved when boiler 
was constructed. 

Unit identification as it ap
pears in Electrical World -
Directory of Electrical Util
ities, McGraw-Hill - Current 
Edition - or as indicated by 
utility representative for in
stallations in planning stages. 

A chemical compound or element 
which is added to the process 
or normally found with the 
main process reagent in small 
quantities (e.g., Mg, adipic 
acid) to promote improved 
process operation (e.g., scale 
reduction, increased 502 
removal efficiency). 



Process Type 

Regulatory Class 

Retrofit 

Spare Capacity Index - % 

Spare Component Index 

System Supplier 

Total Controlled Capacity 
(TCC) 

Company name if process is 
patented. Generic name if 
several companies have similar 
processes (e.g., Lime, Lime
stone, Wellman Lord, Thorough
bred 121) • 

A. New boiler constructed 
subject to Federal New 
Source Performance Stan
dards (NSPS), 8/17/71. 

B. Existing boiler subject 
to State Standard that is 
more stringent than the 
NSPS, 8/17/71. 

C. Existing boiler subject 
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to State Standard that is 
equal to or less stringent 
than NSPS, 8/17/71. 

D. Other (unknown, undeter
mined) • 

FGD unit will be/was added to 
an existing boiler not specif
ically designed to accommodate 
FGD unit. 

The summation of the individ
ual component capacities (\) 
minus 100%. 

The equipment spare capacity 
index (\) divided by the indi
vidual component capacity (\). 

A firm that fabricates and 
supplies flue gas desulfuriza
tion systems. 

The gross rating (MW) of a 
unit brought into compliance 
with FGD, regardless of the 
percent of flue gas treated at 
the facility. In the case of 
prototype and demonstration 
FGD systems, this figure will 
be identical to the Equivalent 
Scrubbed Capacity rather than 



Unit Rating 
Gross 

New w/FGD 

Net w/o FGD 
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the gross unit rating if the 
system is not meant to bring 
the facility into compliance 
with S02 emission standards. 

Operational - Maximum contin
uous gross generation capacity 
in MW; Preoperational - maxi
mum continuous design genera
tion capacity in MW. 

Gross unit rating less the en
ergy required to operate 
ancillary station equipment, 
inclusive of emission control 
systems. 

Gross unit rating less the en
ergy required to operate 
ancillary station equipment, 
exclusive of emission control 
systems. 
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TABLE OF UNIT NOTATION 

Survey Report Survey Report 
Classification Enqlish Unit Symbol Notation ASTM/SI Unit Symbol Notation 

Area Acre acre ACRE Square meter M2 SQ.M 
Square foot ft2 SQ.FT Square meter M2 SQ.M 

Concentration Grains per standard gr/scf GR/SCF Grams per cubic meter 9/111
3 G/CU.M 

cubic foot 
Parts per million ppm PPM Parts per million ppm PPM 
Pounds per million lb/10 6 Btu LB/MMBTU Nanograms per joule ng/J NG/J 
Btu 

Flow Actual cubic feet ft 3/min ACFM Cubic meters per m3/s CU.M/S 
per minute (actual) second 

0 
Gallons per minute gal/min GPM Liters per second liter/a LITER/S 
Pounds per minute lb/min LB/MIN Kilogram per second kg/s KG/S 

I Ton per day t/day TPD Metric ton per day M t/d M T/D 

"' Ton per hour t/h TPH Metric ton per hour M t/h M T/H 

Heat Content Btu per pound Btu/lb BTU/LB Joules per J/g J/G 
gram 

Lenqth Foot ft FT Meter m M 
Inch in IN Centimeter cm CM 
Mile mi MI Kilometer km KM 

L/G Ratio Gallons per gal~lOOO GAL/lOOOACF Liters per cubic liter/m3 LITER/CU.M 
thousand actual ft meter 
cubic feet (actual) 

Mass/Weight Pound lb LB Kilogram kg KG 
Ton t T Megagram Mg MG 

Pressure Inches of water in. H20 IN. H20 Kilopascal kPa KPA 

Temperature Degree Fahrenheit oy F Degree Celsius oc c 

Volume Cubic feet ft 3 CU.F Cubic meter 3 CU.M m3 
Acre-feet Acre-ft ACRE-FT Cubic meter m CU.M 
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