EPA

United States Industria I Environmental Researc h EPA-600 7-78-051¢
Environmen tal Protection Laboratory September 1978
Agency Research Triangle Park NC 27711

EPA Utility
FGD Survey:
April-May 1978

Interagency
Energy/Environment
R&D Program Report




RESEARCH REPORTING SERIES

Research reports of the Office of Research and Development, U.S. Environmental
Protection Agency, have been grouped into nine series. These nine broad cate-
gories were established to facilitate further development and application of en-
vironmental technology. Elimination of traditional grouping was consciously
planned to foster technology transfer and a maximum interface in related fields.
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6. Scientific and Technical Assessment Reports (STAR)
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9. Miscellaneous Reports

This report has been assigned to the INTERAGENCY ENERGY-ENVIRONMENT
RESEARCH AND DEVELOPMENT series. Reports in this series result from the
effort funded under the 17-agency Federal Energy/Environment Research and
Development Program. These studies relate to EPA’s mission to protect the public
health and welfare from adverse effects of pollutants associated with energy sys-
tems. The goal of the Program is to assure the rapid development of domestic
energy supplies in an environmentally-compatible manner by providing the nec-
essary environmental data and control technology. Investigations include analy-
ses of the transport of energy-related pollutants and their health and ecological
effects; assessments of, and development of, control technologies for energy
systems; and integrated assessments of a wide'range of energy-related environ-
mental issues.
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for publication. Approval does not signify that the contents necessarily reflect
the views and policies of the Government, nor does mention of trade names or
commercial products constitute endorsement or recommendation for use.

This document is available to the public through the National Technical Informa-
tion Service, Springfield, Virginia 22161.
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NOTICE

This report, (prepared by PEDCo Environmental, Inc.,
Cincinnati, Ohio, under EPA Contract No. 68-01-4147, Task No. 52)
is provided as an information transfer document. Data in this
report are supplied voluntarily by utility representatives; flue
gas desulfurization (FGD) system designers, vendors, and sup-
pliers; regulatory personnel; and others. Neither EPA nor the
designated contractor warrants the accuracy or completeness of
information contained in this report.

This report is the second of five supplementary issues to
the December 1977 - January 1978 report. Supplementary issues
are cumulative, so that it is necessary only to retain the
latest issue and the December 1977 - January 1978 report (EPA-
600/7-78-051a) .

~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, Virginia
22151.
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EXECUTIVE SUMMARY

This report is prepared every other month by PEDCo Environmental,
Inc., under a contract to the Industrial Environmental Research
Laboratory/RTP and the Division of Stationary Source Enforcement
of the U.S. Environmental Protection Agency. Table 1 summarizes
the current status of the FGD systems addressed in this 2-month
period.

Table I

NUMBER OF TOTAL MW OF FGD SYSTEMS

No: of

Status units MW

Operational 37 12,862

Under construction 43 17,177
Planning:

Contract awarded 19 10,606

Letter of intent 3 892

Requesting/evaluating bids 2 855

Considering only FGD systems 34 16,552

TOTAL 138 58,944

Table II (page x) summarizes the individual units that changed
status during the reporting period.

The performance of the operating systems is summarized in Table
IITI (page ®ii). Other activity highlights during the months of
April and May are summarized below:

The present total power-generating capablllty of the electric
utility industry in the United States is approximately 532.4 ew®
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Of this total, approximately 250 wa, representing 47 percent of
the total, is generated by coal. As indicated in Table I, 36
FGD-equipped coal-fired units, representing 12,112 MW of power
capability, are now in service. Thus, a little over 2 percent of
the total utility power-generating capacity and a little under 5
percent of the utility coal-fired capacity are controlled by FGD.
By 1986, the projected total power-generating capacity of the
electric utility industry in the United States will be approxi-
mately 812.7 GWa, This represents an increase of 53 percent over
the present total and includes retirements of older units (0.4
percent annual average based on year-end power-generation capabil-
ity). Of the 1986 total, approximately 363.2 GWa.b,C, represent-
ing 45 percent of the total, will be generated by coal. As
indicated in Table I, 138 FGD-equipped coal-fired units, repre-
senting 58,944 MW of power capacity, are now scheduled for
operation by 1986. Thus, approximately 7 percent of the projec-
ted total generating capacity and 16 percent of the projected
coal-fired capacity will be controlled by FGD by the end of 1986.

HIGHLIGHTS: APRIL-MAY 1978

Arizona Public Service reported that Cholla 2 became operational
during the period. Compliance testing should be completed by
August 15 and commercial startup is expected in August 1978.

Cholla 1 demonstrated a total system reliability of 25 percent in
April.

A contract was awarded to Combustion Engineering for a lime FGD
system at Eastern Kentucky Power's 500 MW Spurlock 2 located near

Maysville, Kentucky. Spurlock 2 will utilize a 99.5 percent ESP
for particulate removal.

Hoosier Energy reported that construction began at Merom 1 and 2.
Construction was delayed at the two 490 MW units, which will

utilize limestone for SO2 removal, for most of the winter because
of bad weather.

Indianapolis Power and Light awarded a contract to Research
Cottrell to install a limestone FGD system with a designed S0,
removal efficiency of 80 percent at Petersburg 4. The 530 MW
unit is scheduled to start up in April 1982.

The FGD system at the La Cygne 1 generating station of Kansas
City Power and Light operated with an average availability of 91
percent for the period. Boiler hours were 620 and 543 for April
and May, respectively. Most of the FGD system general maintenance
and repairs were accomplished during boiler outages.

The Lawrence 5 unit of Kansas City Power and Light came back on-
line April 14 after the tie-in of the new two-module rod-deck
scrubber and spray tower absorber system was completed. The
system has operated without an outage since startup.
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Montana Power reported that the Colstrip 1 and 2 were down for
the most of the spring because of scheduled overhauls.

Nevada Power reported that availabilities ranged from 97 to 100
percent for the report period for Reid Gardner 1, 2, and 3 while
reliabilities were between 96 and 100 percent.

The FGD systems at Sherburne 1 and 2 of Northern States Power
demonstrated total-system availabilities of 95 and 92 percent for
April. Total-system availabilities for May were 95 and 91 per-
cent for Units 1 and 2, respectively. During April new stainless
steel strainer screens were installed in two of the modules on
Sherburne 1, and Module 201 on Sherburne 2 was converted for use
with the new spray tower.

Philadelphia Electric reported that Eddystone 1A came back on-
line June 1. The unit had been down since December 22, 1977,
because of an extensive system modification.

South Carolina Public Service reported that construction began at
300 MW Winyah 3 on the limestone venturi/tray tower system, which
is similar to the operational system at Winyah 2 with particulate
removal affected by ESP's and a flue gas bypass system for re-
heat.

As part of a cooperative agreement between the U.S. EPA and the
U.S. Bureau of Mines (USBM), a demonstration regenerable citrate
FGD system is now being installed on a 50-MW coal-fired boiler at
the G.F. Wheaton Station of the St. Joseph Minerals Corporation
in Monaco, Pennsylvania. The citrate process, which has been
developed through two separate pilot plant programs conducted by
USBM and Pfizer Chemical Company, recovers the scrubbed sulfur
dioxide as elemental sulfur. Although the installation site is
an industrial facility, this system was added to the utility FGD
survey report because the G.F. Wheaton Station is interconnected
via a 25-MW interchange to the Duquesne Light Company (in addi-
tion to supplying the steam and electric load for smelting
operations at the plant).

The Texas Air Control Board reported that Texas Utilities 750-MW
Monticello Unit 3 became operational during the period; however,
as of yet the unit has not operated at greater than a 300-MW
load. The utility expects to be running at full load by the end
of August.

Initial operations began at Utah Power and Light's Huntington 1
unit. Commercial operation should start sometime in July.
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Table II.

SUMMARY OF CHANGES:

FGD SUMMARY REPORT, APRIL-MAY 1978

FGD status report

Urder
construction

Operational
1]

Cantract
awarded

lLetter of
intent

Requesting/
eval. bids

Coneidering
PFGD

Total

No. MW

<] MWW

No.

3-31-78

Arizona Public Service
Cholla 2

Associated EBlec. Coop
Thomas Rill 23

Basin Electric Power Coop
Antelope Valley 2

Central Illinois Light
Duck Creek 2

Eastern Kentucky Power Coop
Spurlock 2

General Public Utilities
Seward 7

Gulf Power
Schols 18 ¢ 2B

Hoosier EBnergy
Mexop 1

Hoosier Energy
Merom 2

Indianapolis Power & Light
Petersburg ¢

Public Bervice of N.M.
San Juan 3

South Carolina Public Serv.
Winyah 3

Southern Illinois Power Coop
Marion S

(coizinuc.)

N | 11,407

+1 250

42 17,625

-1 250

+1 20

+1 490
+1 490
+1 530
460

+1 300

17 9,07)

+1 670

+1 455

+1 500

490

490

468

+1

300

3 892

‘4 2,030

+1 400

500

-1 530

32 | 18,307

-1 400

+1 800

+1 300

132

+1

+1

+1

+1

56,374

670

300




Table II.

(continued)

Under Contract lLetter of Requesting/ | Considering
Operational | construction | awarded intent eval, bids |  FGD Total
PGD status report o. MW No. MW No. MW No. MW No. MW No. MW No. MW
Southwestern Electric Power +1 720 +1 720
Henry W. Perkey 1
St. Joe Minerals Corp. +1 60 +1 60
G.F. Weaton 1
Texas Power & Light -1 545 | +1 545
Sandow 4
Toxas Utilitics +1 750 1 750
Monticello 3
Utah Power and Light +1 415 -1 415
Huntington 1
Totals 37 2,862 4) 17,177 19 10,606 k] 892 2 855 | 34 16,552 [132 58,944
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PERFORMANCE OF OPERATIONAL UNITS

DURING APRIL-MAY PERIOD

Table III.
No '
T ayatem | PO et quring | for thie " | throughout | svailability, | cparability, :f'ﬁ:%ﬁ!‘:,, ﬁ?x?’:’:it:n,
Plant capacity Jperiod period period Apr . May| Apr : May | Apr Hay | Apr Hav
Cholla 1 115 118 85
Cholla 2 250 250
Conesville $ 400 400 66 53 | s9 48 82 @ |59 “
Conesville 6 400 400
Elrama 10 310 200
Phillips 410 410
Patersburg 3 530 530
Rawthorn 3 140 140 76 37
Rawthorn ¢ 100 100 40 a“
La Cygne 820 820 9 9
Lawrence ¢ 125 128
Lawvrence 3 400 400
ff;f".::';' 6 64 a | et |9 100 99 % |a 64
Cane Run ¢ 178 178 100 35 “ 12
Cane Run 103 183
Paddys Run ¢ 65 (1]
M. R. Young 2 450 430
Colstrip 1 360 360 )
Colstrip 2 360 360
Reid Gardner 1 | 125 128 100 97 |97 92 | 100 9% |15 70
Reld Gardner 2 | 125 128 100 100 |98 100 |100 [100 |« 97
Meid Gardner 3 | 125 125 97 97 |89 7 97 % |07 66
o.x:. Mitchell | 113 115 0 s1 0 so |o 37
Sherburne 1 710 710 95 95
Sherburne 2 710 710 92 91

(continued)




Table III. (continued)
=T N = S
PGD system PGD unit information Shutdown FGD system FGD system FGD system FGD
design on-line during | for this throughout | availability, | operabilit b syavem
Plant capacity period period period Y Y. | ope 1 Yo tellal‘auuy, utilization,
Apr May | Apr May | Apr May | Apr May
bruce Mansfield 825 825
I
Bruce Mansfield 625 825
a2
Eddystone 1A 120 120
San Juan 1 e 4
Winyah 2 280 280
Southwest 1 200 200
Shawnee 10A 10 10
Shawnee 10B 10 10
Widows Creek 8 550 550 69 8) 67 62
Martin Lake 1 793 793
jonticello 3 750 750
Huntington 1 415 415
Total 12,862 9,772 1,650 1,440




REFERENCES FOR EXECUTIVE SUMMARY

Sixth Biennial Survey of Power Equipment Reguirements of
the U.S. Electric Utility Industry: 1977-1986, spon-
sored by the Power Equipment Div., National Electrical
Manufacturers Association.

Policy Testing Model for Electric Utilities, Exhibit
I1I-3, Developed by Temple, Barker, and Sloane, Inc.

12th Annual Power Engineering Survey, Power Engineering,
April 1978.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 1}
SUMMARY LIST OF FGND SYSTEMS
REG
COMPANY NAME UNLIT NAME START UP DATE STATUS CLASS

ALABAMA ELECTRIC COOP TUMBIGLHEE 2 7=78 2 A
ALABAMA ELECTRIC cooOP TUMBJGHEE 3 6=79 2 A
ALLEGHENY POWER SYSTeM PLEASANTS 1 379 2 A
ALLEGMENY POWER SYSTeM PLEASANTS 2 3-80 2 A
ARIZONA ELECTRIC POWER CLOP APACHE 2 8=-78 2 8
ARIZONA ELECTRIC PUWER COOP APALHE § qe79 2 8
ARIZONA PUBLIC SERVICE CHOLLA 1 10=73 1 8
ARIZONA PUBLIC SERVICE CHULLA 2 6-78 1 8
ARIZUNA PUBLIC SERVICE CHOLLA 4 6=-80 3 8
ARIZONA PUBLIC SERVICE FUUR (OKNERS | 0= 0 [ 8
ARIZONA PUBLIC SERVICE FUUR COKNERS 2 0= 0 [ 8
ARIZONA PUBLIC SERVICE FUUN CORNERS 3 0- 0 6 8
ARJZONA PUBLIC SERVICE FUUR CORNERS 4 0= 0 6 8
ARIZONA PUBLIC SERVICE FOUR CORNERS S 0= 0 6 8
ASSOCIATED ELECTRIC cuup THOMAS HILL 3 0-8} 3 A
BASIN ELECTRIC POWER COOP ANTELOPE VALLEY 1 11=-83% S ;]
BASIN ELECTRIC POWER COOP ANTELUOPE VALLEY 2 11-83 6 8
BASIN ELECTRIC PUWER CUOP LARAMIE WIVER 1 Q=80 2 8
BASIN ELECYRIC PUWER CQOP LARAMIE RJVER 2 10-80 2 8
BASIN ELECIRIC PUWER COOP LARAMIE RIVER 3 a-82 ] 8
BIG RIVEKS ELECTRIC REID ¢ 12=79 2 A
BI6 RIVERS ELECTRIC RETIL 3 12-80 2 A
BRAZOS ELECTRIC POWER COOP SAN MIGUEL 1 6=80 2 A
CENTRAL ILLINOLS LIGHT DUCK CREEX 1 8=-78 2 A
CENTRAL ILLINOIS LIGHT DUCK CREER 2 1-82 S A
CENTRAL ILLINOIS PuBLIC SERV NEWTON 1} 11=79 2 A
CENTRAL MAINE PONWER SEARS ISLAND 1 11=-86 6 A
CINCINNATI GAS 8 ELECTRIC EAST BEND 2 1=81 3 A
COLORADO UTE ELECTRIC ASSN, CRAIG 1 3=79 2 B8
COLORADO UTE ELECTYRIC ASSN, CRALIG 2 3=79 2 8
COLUMBUS & SOUTHERN OMIO ELEC. CUNESVILLE S 1=77 1 8
COLUMBUS & SOUTHERN UHIO ELEC, CUNESVILLE & a=78 1 -]
COLUMBUS & SOUTHERN OMIO ELEC. POSION S 0-83 6 8
COLUMBUS & SOUTHERN OWHIO ELEC. PUSTON & 0-85 6 8
COMMONWEALTH EDISON PUWERTON St 3=-79 2 [
COOPERATIVE POWER ASSUCIATION COAL CREEK 1 2=-79 4 A
COOQPERATIVE POWER ASSOCIATION COUAL CREEK 2 11=79 2 A
DELMARVA PONWER & LIGHT DELWANKE CITY ), 2 8 3 6=-80 e c
DUQUESNE LIGHT ELRAMA POWER STATION 10=75 1 8
OUQUESNE LIGHT PHILLIPS POWER STATIUN Te73 1 8
EASTERN KENTUCKY PUWER CULOP SPURLOCK 2 380 3 A
GENERAL PUBLIC UTILITIES COHO 1 5=87 [ A
GENERAL PUBLIC UTILITIES SEWARD 7 S-84 6 A
GULF POWER CRIST 4 &8 S 0= 0 7 8
GULF POWER CRIST & & 7 0=-80 7 8
GULF POWER LANSING SMITH 1 & 2 Q=80 7 B
GULF PONWER SCHOLZ NOS. 1B & 28 8=78 H C
HOOSIER ENERGY MEROM 1 12-80 e A
HOOSIER ENERGY MERUM 2 10=-83 2 A
INDIANAPOLIS PUWER & LIGHTY PETERSBURG 3 10-77 1 A
INDIANAPOLIS POWER 8 LIGHT PETERSBURG 4 4-82 r A
KANSAS CITY POWER & LIGHT HAWTHORN 3 11=72 1 8
KANSAS CITY PORER & LIGHT HAWTHURN 4 8=72 1 [}
KANSAS CITY POWER & LIGHT LA CYGNE 1| 2=73 1 c
KANSAS PUWER & LIGHY JEFFEKEY 1} 6=78 2 8
KANSAS PUWER & LIGHT JEFFEREY 2 6=80 2 8
KANSAS PUWER & LIGHT LAWRENCE 4 12=68 1 8
KANSAS PUWER & LIGHT LAWRENCE S 11=71 1 8
KENTUCKY UTILITIES GREEN RIVER 1,2 & 3 9=79 1 c
LAKELAND UTILITIES MCINTOSH 3 10-81 3 A

OPERATIONAL UNITS
UNITS LINDER CUNSTRUCTION
PLANNED = CONTRACT AwWARUED

BUILEK CONSTRUCITEL SUBJECT

BOILER SUBJLCT 10 STATE STANDAKD THAT 15 MUORE STRINGENT THAN THE FEDERAL NSPS
ROILER SUBJECT TO STATF STANDARD 1HAY IS EQUAL TO OR LESS STRINGENT THAN NSPS

OTHER
REGULATURY CLASS UNKNUaN

. PLANNED = LETFER UF INVENT SIGNED

4
S, PLANNED = REQUESTING/EVALUATING BIDS

6., CUNSIDERING UNLY FGD SYSTEMS
7. CONSIDERING FGD SYSTEMS AS wELL AS ALTERNATIVE METHODS

1O FEDERAL NSPS



EPA UTILITY FGDO SURVEY: APRIL 1978 = MAY 1978

SECTION
SUMMAKRY LIST OF FGD SYSTEMS

REG
COMPANY NAME UNIT NAME SIARY UP DATE STATUS CLASS
LOUISVILLE GAS 8 ELECTRIC CANE RUN & 8=76 1 8
LOUISVILLE 6AS & ELECTRIC CANE RUN S 12=-177 1 -]
LOUISVILLE G6AS & ELECTRIC CANE KUN & 12=78 e 8
LOUISVILLE GAS & ELECTRIC MILL CREEX 1 1=82 ] 8
LOUISVILLE GAS & ELECTRIC MILL CREEK 2 1=-81 6 8
LOUISVILLE GAS & ELECTRIC MILL CREEK 3 71-78 2 8
LOUISVILLE GAS & ELECTRIC MILL CREEX a 6-80 2 8
LOUISVILLE GAS & ELECTRIC PADDYS WUN » Q=13 1 c
MINNESOTA POWER & LIGHT CLAY BOSWELL 4 S=-80 2 A
MINNKOTA POWER COOPENATIVE MILTUN K, YUUNG 2 977 1 8
MONTANA PONWER CULSTRIP 1 11=79% 1 A
MONTANA PORWER CULSTRIP ¢ 87-60 1 A
MONTANA POWER CULSTRIP 3 7=80 3 8
MONTANA POWER COLSTRIP a 7=81 3 8
NEVADA PONWER HARRY ALLEN 1 683 () [
NEVADA POWER HARRY ALLEN 2 6=84 () A
NEVADA POWER HARKY ALLEN 3 6=85 6 A
NEVADA POWER HARRY ALLEN @ b=86 ® A
NEVADA POWER REIVD GAKDNER 1 a=74 1 A
NEVADA POWER REID GARDNER 2 a-74 1 A
NEVADA POWER REID GAKDNER § 7=76 1 A
NEVADA POWER REID GAWDNER a4 0= 0 q A
NEVADA POWER WARNER VALLEY 1} 6-82 6 A
NEVADA POWER WARNER VALLEY 2 6=-83 6 A
NEN ENGLAND ELEC SYSTEM BKAYTON PUINT 3 0= 0 6 c
NIAGARA MOMAWK POWER CUOP CHARLES R, HUNTLEY 6 0=-80 3 c
NORTHERN INDIANA PUR SERVICE BAILLY 7 0= 0 ® Cc
NORTHERN INDIANA PUB SERVICE BAILLY 8 0= 0 6 c
NORTHERN INDIANA PUB SERVICE DEAN H, MITCHELL 11 11=76 1 c
NORTHERN STATES POWER SHERBURNE 1 3=76 1 8
NORTHERN STATES POWER SHERBURNE 2 3=77 1 8
NORTHERN STATES POWER SHERBURNE 3 S5+81 3 8
NORTHERN STATES POWER SHERBURNE a S=83 3 8
OTTER TAIL POWER CUOYOTE 1 S=81 3 B
PACIFIC GAS AND ELECTRIC FOSSIL 1 0-84 [ 8
PACIFIC GAS AND ELECTRIC FOSSIL 2 0=85 6 8
PACIFIC POWER & LIGHT JIM BRIDGER 4 9=79 2 8
PENNSYLVANIA POWER BKUCE MANSFIELD 1 q=76 1 B
PENNSYLVANIA POWER BRUCE MANSF1ELD 2 T=117 1 B
PENNSYLVANIA POWER BRUCE MANSFIELD 3 a-80 3 8
PHILADELPHIA ELECTRIC CRUMBY 6=80 6 8
PHILADELPHIA ELECTRIC EDDYSTONE 1A 9=75 1 B
PHILADELPHIA ELECTRIC EODYSTONE 16 6=80 4 B
PHILADELPHIA ELECTRIC EDOYSIONE 2 6-80 6 B
POTOMAC ELECTRIC PUWER DICKERSON a 5-85 7 D
POWER AUTHORITY OF NEW YORK ARTHUR KILL PLANT 11-84a 7 8
PUBLIC SERVICE OF INDIANA G1BSON S 0=82 ® A
PUBLIC SERVICE OF NEw MEXICO  SAN JUAN 1 ae78 1 8
PUBLIC SERVICE OF NEw MEXICO  SAN JUAN 2 7-78 2 8
PUBLIC SERVICE OF NEw MEXICO SAN JUAN 3 181 3 8
PUBLIC SERVICE OF NEw MEXICO SAN JuaN 4 1=82 6 B
SALT RIVER PROJECT CORUNADO 1 a=79 2 8
SALT RIVER PROJECT CURONADU 2 q=80 2 8
SALT RIVER PROJECT CURONADO 3 0-87 6 8
SIKESTON BOARD OF MUNIC. UTIL. SIKESTON POWER STATION 6-81 e A
SOUTH CAROLINA PUBLIC SERVICE WINYAR 2 7-17 1 A
SOUTH CAROLINA PUBLIC SERVICE WINYAR 3 S=80 2 A
SOUTHERN ILLINUIS POWER COOP MARION & 8-78 2 A
SOUTHERN ILLINOIS POWER COUP  MARION S 0-84a 6 A
SOUTHERN INDIANA GAS & ELEC A, B, BROWN | ge79 2 A

1. OPERATIUNAL UNITS 4, PLANNED = LEVTEX OF INTENV SIGNED

2. UNITS UNDER CONSTRUCTION S. PLANNED = REGUESTING/EVALUATING BIDS
3., PLANNED = CONTRACT AWAKRDEDU 6., CONSIDERING ONLY FGD SYSTEMS
7. CONSIDERING FGD SYSTEMS AS WELL AS ALTERNATIVE METHODS

A. BOILER CONSTRUCTEL SUBJECT 10 FLDERAL NSPS

B. BOILER SUBJECT 10 STATE STANDARU THAT IS MORE STRINGENT THAN THE FEDENAL NSPS
C. BOILER SUBJECT TO STATE STANDARD THAT IS EQUAL TO OR LESS STRINGENT TWAN NSPS
D. OTHER

E. REGULATURY CLASS UNKNOWN



EPA UTILITY FGD SURVEY: APRIL 1978 - MAY |

SECTION 1
SUMMARY LIST OF FGD SYSTEMS

COMPANY NAME UNIT NAME START UP DATE STATUS
SOUTHERN MISSISSIPPI ELECTRIC R, Do MURKNOW 1 8=7y e
SOUTHERN MISSISSIPPI ELECTRIC R, U, MURROw 2 10=-78 P4
SOUTHWESTERN ELECTRIC POWER HENRY w, PERKEY 1 6=83 3
SPRINGFIELD CITY UTILITIES SOUTHNEST a=17 1
SPRINGFIELD WATER LIGHT & PWR DALLMAN 3 7=80 3
8T, JOE MINERALS CORP, G, Fo WEATON 1 10=78 4
TENNESSEE VALLEY AUTHORITY SHAWNEE 104 a=72 1
TENNESSEE VALLEY AUTHORITY SHAWNEE 108 a=7¢2 1
TENNESSEE VALLEY AUTHORITY NIDOWS CREEK 7 0= 0 3
TENNESSEE VALLEY AUTHORITY wlOOwS CREEK 8 5=77 1
TEXAS MUNICIPAL POWER AGENCY GIBBONS CREEK 1 1=82 3
TEXAS POWER & LIGHT SANLOW 4 1=8¢ 3
TEXAS POWER & LIGHT TWIN UAKS 1} 8-83 6
TEXAS POWER & LIGHT ThIN UAKS 2 9«84 [
TEXAS UTILITIES FOREST GRUVE 1 0=8}) [
TEXAS UTILITIES MARTIN LAKE 1 8-17 1
TEXAS UTILITIES MARTIN LAKE 2 5-78 4
TEXAS UTILITIES MARTIN LAKE 3 12=78 2
TEXAS UTILITIES MARTIN LAKE a 11=82 3
TEXAS UTILITIES MUNTICELLO 3 5=78 1
UTAH POWER & LIGHT EMERY | 12=748 2
UTAH POWER & LIGHT HUNT INGTON |} S=78 1
VIRGINIA ELECTRIC & PONER MT, STORM 0= 0 7
WISCONSIN POWER & LIGHT COLUMBIA 2 1=-80 a

OPERA
UNITS

TIONAL UNITS
UNDER CONSTRUCTION

PLANNED = CONTRACT ANARDED

4, PLANNED = LETTER OF INTENT SIGNED

S. PLANNED = REQUESTING/EVALUATING B]IDS

6., CONSIDERING ONLY FGD SYSTEMS

7. CONSIDERING FGD SYSTEMS AS WELL AS ALTERNATIVE METHODS

BOILER CONSTRUCTED SUBJECT YO FEDERAL NSPS
BOILER SUBJECT 7O STATE STANDARD THAT IS MORE STRINGENT THAN THE FEOERAL NSPS
BOILER SUBJECT TO STATE STANOARD THAY IS EQUAL YO OR LESS STRINGENT THAN NSPS

OTHER
REGUL

ATORY CLASS UNKNuaN

978

REG
CLASS

PORPEPEREEREREEEREEREEREPRPPOOOOOD > > >>



EPA UTILITY FGD SURVEY: APRIL 1978 =~ MAY 1978

SECTION 2
STATUS OF FGD SYSTEMS
UNIT IDENTIFICATION CURRENT STATUS
ALABAMA ELECTRIC CoOOP PEABODY ENGINEERING HAS BEEN AWAKDED THE CONTRACT FOR THE INSTALLATION
TOMBIGBEE @ OF A LIMESTONE FGD SYSTEM ON THIS UNIT, A HIGH=EFFICIENCY ESP wILL
225 MW = NER BE INSTALLED UPSTREAM OF THE FGD SYSTEM TO PROVIDE PRIMARY
COAL 0,8 = 1,5 PERCENT SULFUR PARTICULATE CONTROL, THE FGD SYSTEM CONTAINS TwO SCRUBBING TRAINS,
PEABODY ENGINEERING TREATING APPROXIMATELY 70 PERCENT OF THE FLUE GAS FOR REMOVAL OF SULFUR
LIMESTONE DIOXIDE. STACK GAS REHEAT wILL NOT BE REQUIRED, COST INFORMATION IS
STARTUP /18 REPORTED IN APPENDIX A, CURRENTLY, ERECTION OF THE SCRUBBING EQUIPMENT
1S NOW IN FINAL PHASE.
ALABAMA ELECTRIC COOP PEABUDY ENGINEERING WAS BEEN AWARDED TYHE CONTRACY FOR THE INSTALLATION
TYOMBIGBEE 3 ; OF A LIMESTONE FGD SYSTEM ON THIS UNITY, A MIGH=EFFICIENCY ESP nILL
225 Mw = NEw BE INSTALLED UPSTREAM OF THE FGD SYSTEM TO PROVIDE PRIMARY
COAL 0.8 - 1.5 PERCENT SULFUR PARTICULATE CONTROL. THE FGD SYSTEM CONSISTS OF TwO TRAINS, TOGETHER
PEABODY ENGINEERING TREATING APPROXIMATELY 70 PERCENT OF THE FLUE GAS FOR REMOVAL OF SULFUR
LIMESTONE DIOXIDE. STACK GAS REHEAT WILL NOT BE REQUIRED. CONSTRUCTION ON THE UNIT 3
STARTUP 6/79 TURBINE AND BOILER HAS BEGUN AND IS 30 TO 40 PERCENY COMPLETE.

ALLEGHENY POWER SYSTEM THE THREE PRINCIPAL OPERATING UTILITY COMPANIES OF THE ALLEGHENY PONER
PLEASANTS 1 SYSTEM ARE INSTALLING AN EMISSION CONTROL SYSTEM FOR THIS NEw COAL=FIRED
625 MW = NENW UNET wrICH INCLUVES A HIGH EFFICIENCY ESP UPSTREAM OF FOUR TRAY TOWERS

COAL 4.5 PERCENT SULFUR (MAX) FOR THE CONTROL OF PARTICULATES AND SULFUR OIOXIDE., DESIGN REMOVAL

BABCOCK & wWILCOX EFFICIENCIES FOR THIS EMISSION CONTRUL SYSTEM ARE 99.5 ANO 90 PERCENT

LIME RESPECTIVELY, THE ORAVU CO, IS SUPPLYING THIOSORBIC LIME., THE CONSULTING

STARTUP 3/79 ENGINEERING FIRM IS UNITED ENGINEERS AND CONSTRUCTORS. CURRENTLY, EREC~
TION OF THE SCRUBBING EQUIPMENT IS IN PROGRESS,

ALLEGHENY POWER SYSTE™ THE THREE PRINCIPAL UPERATING UTILITY COMPANIES OF THE ALLEGHENY PUWER
PLEASANTS 2 SYSTEM ARE INSTALLING AN EMISSION CONTROL SYSTEM FOR THIS NEw COAL-FIRED
625 MW - NEW UNIT whiICK INCLUDES A HIGH EFFICIENCY ESP UPSTREAM OF FOUR TRAY TOWERS

COAL 4,5 PFRCENT SULFUR (MAx) FOR THE CONTROL OF PARTICULATES AND SULFUR DIOXIDE. DESIGN REMOVAL
BABCOCK & wlLCOX EFFICIENCIES FOR THIS EMISSION CONTROL SYSTEN ARE 99.5 AND 90 PERCENT,
LIME RESPECTIVELY., THE DRAVO CO, IS SUPPLYING THIOSORBIC LIME. THE CONSULTING
STARTUP 3/80 ENGINEERING FIRM IS UNITED ENGINEERS AND CONSTRUCTORS., CURRENTLY, FOUNDA=-

TION mORK ON THE SCRUBBER PLANT [S IN PROGRESS.

ARIZONA ELECTRIC POWER COUOP AEPC HAS AWARDED A CONTRACT TO RESEARCH COTTRELL FOR A LIMESTONE FGD

APACHE 2 SYSTEM, THE UNIT witL FIRE BITUMINOUS COAL WITH A SULFUR CONTENT OF

200 MW - NEW 0.5-0.8% AND ASH CONTENT OF 10,0X (MEATING VALUE = 10,000-11,0008Tu/LB).
COAL 0.5= 0,8 PERCENT SULFUR THERE IS A 22 ACRE SLUDGE POND AND A 64 ACRE ASH POND. PONDS WILL BE
RESEARCH COVTKELL UNLINED AND 10 FEET DEEP, THERE wILL BE NO REMEAT. CONSTRUCTION OF THE
LIMESTONE SYSTEM IS NEARLY COMPLETE AND ALL FG60 EQUIPMENT IS INSTALLED, SCRUBBER
STARTUP 87178 LINING IS COMPLETE, THE PLASTIC GIRDERS SUPPORTING THE MIST ELIMINATORS

WERE REPLACED wITH STEEL GIRDERS. ELECTRICAL WORK CONTINUES,
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ARIZONA ELECTRIC POWER COUP STRUCTURAL STEELWORK FUR HOT=-SIDE UOP ESP’S IS COMPLETE. STRUCTURE

APACHE 3 ERECTIUN OF THE SCRUBBER=-ABSORBER TOWERS IS COMPLETE. EACH SCRUBBER CAN
200 MW - NEW HANOLE 300,000 ACFM @ 270 F AND RECIRCULATE 20,000 GPM OF SLURRY, BOILER
COAL 0.5« 0.8 PERCENT SULFUR CONSTRUCTION HAS BEGUN, THERE ARE CURRENTLY 2 PONDS wITH A TOTAL OF 20~
RESEARCH COVTRELL YRS CAPACITY FOR THE DISPOSAL OF THE UNFIXATED SLUDGE. 2 ADDITIONAL PONDS
LIMESTONE ARE PLANNED PROVIDING AN ADDITIONAL 20 YRS OF DISPOSAL CAPABILITY, THERE
STARTUP  4/79 wILL BE ND REMEAT, BECAUSE OF THE HIGH COST OF THE UNIT 2 STACK LINER,
UNIT 3 wiLL NOT USE THE CXL2000 MATERIAL USED IN UNIT 2,
ARIZONA PUBLIC SERVICE REFER 10 SECTION 3 OF THIS REPORT FOR ADOITIONAL INFORMATION,
CHOLLA 1 THIS LIMESTONE SCRUBBING SYSTEM wAS PLACED IN SERVICE IN OCTOBER 1973,
11S MW = RETROFIT THE SCKUBBER PLANT CONSISTS OF TWO PARALLEL SCRUBBING TRAINS, PARTICU=
COAL  0.44-] PERCENT SULFUR  LATE CUNTROL IS PROVIDED BY TwO FLOODED=DISC SCRUBBERS, S02 CONTROL IS
RESEARCH COTTRELL PROVIDED 8Y ONE PACKED (MUNTERS PACKING) TOWER (A=3I0E). FLUE GAS CLEAN-
LIMESTONE ING WASTES ARE DISCHARGED TO AN EXISTING FLY ASH POND. NO WATER IS RE-
STARTUP 10/73 CYCLED BACK FROM THE DISPOSAL POND., IN=LINE STEAM REHEATERS RAISE THE
GAS TEMPERATURE 40 F,
ARIZONA PUBLIC SERVICE THE CONTRACY FOR THIS wWEYT LIMESTONE SCRUBBING SYSTEM HAS BEEN AWARDED
CHOLLA 2 BY THE UVILITY TO RESEARCH=COTTRELL. THERE ARE MECHANICAL COLLECTORS FOR

250 Mw < Ngw PRIMARY PARTJCULATE REMOVAL. ALL DESIGN AND ENGINEERING WORK HAS BEEN
COAL 0.8a=1 PERCENT SULFUR COMPLETED. CONSTRUCTION OF THE UNIT IS NOW COMPLETE AND CAN BE CONSIOERED

RESEARCH COTTRELL OPERATIONAL, THE FGD SYSTEM CONSISTS OF FOUR PARALLEL FLOODED=-D1SC
LIMESTONE AND PACKED TOWER ABSORBER TRAINS. THREE ARE REQUIRED FOR FULL LOAD
STARTUP 6/78 CAPACITY, INITIAL BOILER SYART=~UP BEGAN FEBRUARY 1978. FULL COMMERCIAL

OPERATIONS SHOULD OCCUR BY AUGUST 1978.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECIIUN 2
STATUS OF FGD SYSTEMS

UNIY IDENTIFICATION CURRENT STATUS
ARIZONA PUBLIC SERVICE UNIT NO, 4 IS CUKRENTLY UNUDER CONSTRUCTION, APS HAS AWARDED THE FGD CON-
CHOLLA 4 THACT 10 RESEARCH COTTRELL. THE STATE REGULATORY AGENCY HAS NOT YET DE~

350 Mw = Niw CIDED THE EMISSIUNS WEGULATIUNS wHICH wILL APPLY TO THE PLANT, THE C=-£E
COAL 0,4a=] PERCENT SULFUR BOTIER #JLL FIRE THE SaMeE COAL AS CHOLLA NO. ), wlTH SULFUR CONTENT OF
RESEARCH COTTRELL 0.84=1,0 PERCENT, THE A=t FIRM IS5 ESASCU, COMMERCIAL STAKT=UP S SULATED
LIMESTONE FUOR 06/80, THE FGD SYSTEM IS A DUUMLE LUOP LIMESTONE ABSURPTION PRUCESS
STARTUP 6/80 AND HEVENUES OF THE CONTRACT TO W-C ARt REPORTED TQ BE $S5 MM, FOR CONTROL

UF PARTTICULATE At ESP wILL HANDLE 100%7 UF THE FLUE GAS.

-ARIZONA PUBLIC SERVICE APS wllLL Bt UPGLRADING THE QPERATIONAL PARTICULATE SCRUBRERS AT THE FOUR
FOUR CORNERS 1 CORNERS 1, 2 AND 3 FUR ADDITIONAL SU2 REMOVAL. CURRENTLY, EACH UNIT HAS 2
175 MW « RETROFIT CHEMICU VENTUR]L SCRUBBER MODULES FUW PARTICULATE CONTROL, ROUGHLY 30% OF

COAL 0,75 PERCENT SULFUR THE FLUE GAS SUZ2 CUNTENT 1S REMOVED AT THE PRESENT TIME IN THE VENTURIS
CHEMICO/APS WITH THE HMIGH ALKALIGE FLYASH, NEW MEXICO APC OFFICALS INDICATED THaT
LIME/ALKALINE FLYASH THE S FOUR CURNERS UNITS WILL BE REQUIRED 1O REMOVE AT LEAST 67,.5% OF THE
STARTUP 0/ v STATION SO02 (ALL S UNITS CUNSJUEKED TUGETHER), ADDITIONAL ALKALINITY wWILL
BE IMPARTED TU THE SCRUBBING SULUTION 8Y ADOING LIME.
ARIZONA PUBLIC SERVICE APS WwILL Bt UPGRADING THE OPERATIONAL PANTICULATE SCRUHBBERS AT THE FOUR
FOUR CORNERS ¢2 CORNERS UNIT NUS, 1, 2 AND 3 FUR AUDITIONAL SO2 REMOVAL. EACH UNIT HAS 2
17S MW = RETROF]T CHEMICU VENTUR] SCRUBBER MONULES FOR PARTICULATE CONTROL. ROUGHLY 30X OF
COAL 0.7S5 PERCENT SULFUR THE FLUE 6AS SO2 CONTENT IS REMOVED AT THE PRESENT TIME [N THE VENTURIS
CHEMICO/APS WITH THE HIGH ALKALINE FLYASH, NEWwW MEXICO APC OFFICALS INOICATED THAT
LIME/ALKALINE FLYASH THE S FOUR CURNEKS UNITS mwIlLL BE REWUIRED TO REMOVE AV LEAST 67,5% OF THE
STARTUP 0/ 0 STAT]ON $02 (ALL S UNITS, CONSIDERED TOGETHEW). ADDITONAL ALXALINITY wlLL
8E IMPARTEDL TO THE SCRUBBING SOLUTION BY ADDING LIME,
ARTZONA PUBRLIC SERVICE APS wILL RE UPGLRADING THE OPERATIONAL PAKRTICULATE SCRUBBERS AT THE FOUR
FOUR CORNERS 3 CORNERS UNIT NUS, 1, 2 AND 3 FOR ADDITIONAL SO02 REMUVAL, EACH UNIT HAS 2
229 MW = RETROFIT CHEMICU VENTUR] SCRUBBER MODULES FOR PARTICULATE CONTROL, ROUGHLY 30% OF
COAL 0,75 PERCENT SULFUN THE FLUE GAS 802 COUNTENT IS HEMOVED AT THE PRESENT TIME IN THE VENTURIS
CHEMICO/APS wWITH THE HIGH ALKALINE FLYASH, NEw MEXICO APC OFFICALS INDICATED THAT
LIME/ZALKALINE FLYASH THE S #OUR CORNEWS UNITS wiLL BE REUUIREQD TO REMOVE AT LEAST &67.5% OF THE
STARTYP 07 0 STATION S02 (ALL S UNITS CUNSIVERED TOGETHER). ADDITIONAL ALKALINITY wiLL
BE IMPARTED 7O THE SCRUBBING SOLUTION 8Y ADDING LIME.
ARIZONA PUBLIC SERVICE THE UTILITY IS CURRENTLY EVALUATING THE DATA AND INFORMATION ACCUMULATED
FOUR CORNERS aq DURING THE HORJIZUNTAL PROTOTYPE SCRUBBING PROGRAM [N ORDER TO ASCERTAIN
795 MW = RETROFIT VARIQUS POSSIBLE STRATLGIES TO CONTROL THE EMISSIONS FROM THIS COAL FIRED
COAL 0.7 PERCENT SULFUR 75%=Mw UNIT, APS wWILL BE REQUIRED TO REDUCE TME CURRENT LEVEL OF 802 EMIS-
VENDOR NOT SELECTED SIONS FROM THE ENTJIRE PLANT BY INCREASING THE REMOVAL EFFICIENCY TO AT
PROCESS NOT SELECTED LEAST 67.5%. A DECISION ON THE USE OF FGD FOR THIS UNIT nILL BE ANNOUNCED
STARTUP 0/ 0 SHURTLY,
ARIZONA PUBLIC SERVICE THE UTILITY IS CURRENTLY EVALUATING THE DATA AND INFURMATION
FOUR CORNERS S ACCUMULATED DURING THE HURIZONTAL PROTOUTYPE SCRUBBING PROGRAM
755 MW = RETROFITV IN ORDER TU ASCERTAIN VARIOUS POSSIRLE STRATEGLIES TO CONTROL
COAL 0.7 PERCENT SULFUR THE EMISSIUNS FKOM THIS COAL=FIRED 755=Mw UNIT, A DECISION,
VENDOR NOT SELECTED PENDING THE OUTCUME OF LOCAL REGULATURY AGENCY HEAWRINGS,
PROCESS NOT SELECTED wILL BE ANNOUNCED IN THE NEAR FUTUNKE,

STARTUP 0/ 0

ASSOCIATED ELECTRIC CuLOP ASSOCIATED ELECTRIC COUP AnARDED A CUNTRACT TO PULLMAN KELLOGG FOR THE
THOMAS HILL 3 ENGINEENING, PKROCUREMENT AND CONSTRUCTION OF AN FGD SYSTEM ON THE UTILI-

670 Mw = NEw TY®S THOMAS HILL UNIT NO, 3 POWER PLANT, S02 REMOVAL EQUIPMENT WILL OPER~
COAL 4,8 PERCENT SULFUR ATE IN CUNJUNCTIUN WITH A HIGH EFF ICIENCY ESP. THE SYSTEM, SCHEDULED FOR
PULLMAN KELLOGG START=UP IN 1981, WILL UTILIZE MAGNESIUM=PROMOTED LIMESTONE AS A REAGENT
LIMESTONE - IN THE wtlk FGD SYSTEM,

STARTUP 0/81

RASIN ELFCTRIC POWFR (OOP THE UTILITY HAS CURRENTLY SELECTED A LIME SCRUAHING PROCFSS FOR THEIR
ANTELUPE VALLEY 1 PLANNED +G6D 3YSTEM, THE UNIT wiLL FIRE LIGNITE COAL wliTH A& SULFUR CONTENT

455 Mw = NEw (F 0,68 PERCENT AND AN ASH CUNTENT OF 8.u PERCENT (6000 BTU/LB). TKE ™ATER
LICKNITE 0.68 PERCENT SULFUR LOUP wlLL BE UPEN wlTH MAKE=UP CUMING FRUM CUOLING TOWER BLOWDUWN. THE
VENDOR NOT SELECTED SLUDGE ~ILL HE DISPOSEL IN & MINE LANDFILL. THIS UNIT wILL BE REGQUIRED TU
-1ME MEET WITH THt STATE EMISSIUN STANDARDS, THE UTILITY IS CURRENTLY REQUEST-
STARTUP 11/8}) ING BIUS. .



EPA UTILITY FGD SURVEY: APRIL 1978 - MAY 1978

SECTIUN 2
STATUS OF FGU SYSTEMS

UNIT IDENTIFICATION CUKRRENT STAlUS
BASIN ELECTRIC POwWER COUP THE UTILITY [S CURKENTLY INVESTIGATING VARJUUS F6D PRUCFSSES FOR THIS
ANTELUPE VALLEY 2 SECOND LIGNITF=FIWRED UnIT SCHEDULED AT THE NEW STATIUN LOCATED IN MERCER

aSS MW - NEW COUNTY, NEAR BEULAM, NURTH DAKOTA, THIS NEw FACILITY wlLL BE KNOWN AS
LIGNITE 0,68 PERCENT SULFUR THE ANTELOPE VALLEY STATION AND niILL BE NEWUIRED TO CUMPLY wlTH STATE AIR
VENDOR NOT SELECTED EMISSION STANDARDS VIA THE BEST AVALILABLEL TECHNOLOGY., START=UP IS NOW
PROCESS NUT SELECTED SCHEDULED FOKk NOVEMBEN 1983, BIDS ARE EXPECTED TU GO OUT FHIS SUMMER.

STARTUP 11/83

BASIN ELECTRIC POWER COULP RESEARCH=CUTTKELL IS CURRENTLY FABRICATING THE DLUAL=LUOP LIMESTONE WET
LARAMIE RIVER 1 SCRUBBERS. ON=SITE CUNSTRUCTION COMMENCED IN JANUAKRY 1978. SLUUGE WILL BE
S7T0 mw = NEW DENATERED 10 ASXY SOLIDS BEFOME LANDFILL. THE SCRUBBEKRS wILL HBE MADE OF
COAL 0.8 PERCENT SULFUR STAINLESS STEEL AND wILL HANDLE 2.3 MM ACFM AT 286 F, L/G RATIU wILL BE

RESEARCH COTTRELL 60. REFER TO APPENDIX A FUR COUSVT INFORMATION, B88n HAS BEEN AWARDED
LIMESTONE THE CONTWACT FOR Ta0 ESP°S, CONSTRUCTIUN 1S NOw 10 PERCENT COMPLETE.

STARTUP 4’80

BASIN ELECTRIC POwWER COOP RESEARCH=CUTTRELL IS CURRENTLY FABRICATING THE OUAL=LOOP LIMESTONE WET
LARAMIE RIVER 2 SCKUBBERS., ON=SITE CONSTRUCTIUN COMMENCED IN JANUARY 1978, SLUDGE wILL BE
S70 Mw = NEW DEWATERED TO A3X SULINS BEFORE LANUFILL. THE SCRUBBERS wWILL BE MADE OF
COAL 0.8 PERCENT SULFUR STAINLESS STEEL AND wILL HANOLE 2.3 MM ACFM AT 286 F, L/6 RATIO wILL BE

RESEARCH COTTRELL REFER TO APPENDIX A FOR COST INFUORMATION, B3m HAS BEEN AWARDEO
LIMESTONE THE CONTRACT FUR TwD ESP°S, CONSTRUCTION IS NOw 10 PERCENT COMPLETE.

STARTUP 10780

BASIN ELECTRIC PORER COUP THE UTILITY IS STILL CUNSIDERING VARIOUS FGU PRUCESSES. LARAMIE RIVER
LARAMIE RIVER 3 STATION alLL FIRE SUB~-BITUMINOUS CUAL wITH THE FOLLOWING CHARACTERIS=
SS0 Mw = NEwW T1CS: 8100 BTU/LB, 0.8 PERCENT SULFUN AND 7.0 PERCENT ASH,

COAL 0,8 PERCENT SULFUR
VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP q/782
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BI6 RIVERS ELECTRIC Tre EMISSIGN CONTROL SYSTEM FOR THIS NEW COAL-FIRED UNIT IS BEING SUP~
REID @ PLIED BY amEWNICam alw FILTER, THE SYSTEM wILL CONSIST OF A COLD-SIDE ESP
250 MW « NEW AND TR0 SPwt¥ TUaERS CONTYROLLING PARTICULATE AND S02 Y0 99.6 PERCENT AND
COAL 3,5=4.0 PERCENT SULFuUK 90 PERCENT, RESPECTIVLEY. THE 88m BOILER wILL FIRE HIGH SULFUR (3.5 TO
AMERICAN AIR FILTER 4.5 PEWCENT) WESTE~N XENTUCKY COAL. CONSTRUCTIUN IS NOw 38 PERCENT
LIME COMPLETE ON T-E BOILER AND 15 PENRCENT COMPLETE ON THE SCHUBBER. THE DESIGN
STARTUP 12779 INCLUDES an INDIWNECT ~_T AJR REHEAT SYSTEM, IUCS WILL CONSTRUCT A SLUDGE
DISPOSAL SYSTEM TO SERVICE BOTH xEIND 2 AND 3,
BI6 RIVERS ELECTRIC THE EMISSIUN CUNTRUL SYSTEM FOK THIS NEW COAL=FIRED UNIT IS BEING SuP=
REID 3 PLIED BY AMEKICAI4 AIR FILTEN, THE SYSTEM wILL CONSIST UF A COLD=-SIVE ESP
200 MW = NEW AND TwO SPkaY TORERS CONTRULLING PARTICULATE AND 302 TO 99,6 PERCENT AND
COAL 3,.5-a.0 PERCENT SULFUR 90 PERCENT, RESPLCTIVELY, THE HBw BOILEW wILL FIRE MIGH SULFUR (3.5 TO
AMERICAN AIR FILTER 4,5 PEKCENT) mESTEn"s KENTUCKY COAL. THE FGD SYSTEM wlILL INCLUDE AN
LIME INDINECY MOT AIR REWEAT SYSTEM, JUCS WILL CONSTRUCT A SLUDGE DISPOSAL
STARTUP 12/80 SYSTEM TO SEVICE HOTH REID ¢ AND S5. THE BUILER 1S CURRENTLY UNDER CONe=
STRUCTION, SCRUBBEX CONSTRUCTION wiLL BEGIN IN JuLY, ‘78,
BRAZOS ELECTRIC PUWER COOP THE EMISSION CUNTRUL EUUIPHMENT FOR THE COAL=FIRED RADIANT HOILER wiLL
SAN MJGUEL 1 CUNSIST OF AN ESP UPSTREAM UF FOUR LIMESTUNE SCRUBRING MUDULES.
Q00 MW = NEW THE SCRUBBER FLUE GAS CAPACITY IS NOMINALLY DESIGNED AT 1.579 MILLION
LIGNITE 1,67 PERCENT SULFUR ACFM (302 F), VESIGLN SU2 REMOVAL EFFICIENCY IS 86 PERCENT FOR 4400 PPM

BABCOCK & wILCOX S02 INLET, L/6G RATIOS ARE 10 AND 45 FOR QUENCHER AND ABSURBER, RESPEC~

LIMESTONE TIVELY, RESEARCH COTTRELL HAS BEEN AWARDED THE SLUDGE DISPOSAL CONTRACT,

STARYUP 6780 FGD SYSTEM FUUNDATION 1S COMPLETE A1TH STRUCTUKAL STEEL ABOUT 90X
ERECTED. BOILER CONSTRUCTION IS ABOUT 15% CUMPLETE.

CENTRAL ILLINUIS LIGH] CONSTRUCTIUN OF THE FUUR VENTRI=SONBENR MUDULES BY RILEY STUKER IS

OUCK CREEK 1 UN SCHEDULE., SCHUBBER TANKS AND PUMPS nILL HE NEOPRENE LINED. THE FIKST
400 Mw - Niw LIMESTUNE SLURRY SCRUBBER MUDULE wAS PLACED IN SERVICE ON SEPTEMBER 9,

COAL 2.5 = 3.0 PERCENT SULFUR 1976, AND UPERATED INTERMITTENTLY UNTIL APRIL 1, 1977, A HIGH EFFICIENCY

RILEY STOKER / ENVIRONEERING ESP 1S INSTALLED UPSTHEAM OF FOUW VENTUR]=SORBEW SCRUBBEK MODULES FOR

LIMESTONE PARTICULATE CONTKOL., CUNCRETE STACK IS LINED wITH CEJLCOTE FLAKELINE 151,

STARTUP 8/78 NO REHEAT PLANNEV, DESIGN PARTICULATE AND SULFUR DIOXIDE REMOVAL EFFl=-

CIENCIES ARE 99.8 AND 85 PERCENT, RESPECTIVELY.



EPA UTILITY FGO SUKVEY: APRIL 1978 = MAY 1978

SECTIuUN 2
STATUS OF FGD SYSTEMS
UNIT IDENTIFICATION CURRENT STATUS

CENTRAL ILLINOIS LIGHT THE SCRUBBING UNIT IS SCHEDULED TO COMMENCE QOPERATIONS IN JANUARY 1982,
DUCK CREEK 2 THE UTILITY HAS NOT YET SELECTED A SYSTEM SUPPLIER, A DECISIUN CUNCERNING

Q00 MW = NEW THE STATUS OF THE BOILER AND CONTROL STRATEGY mnlLL BE ANNOUNCED IN MID
COAL 2.5-3.0 PERCENT SULFUR 1978, THE UTILITY wlLL USE E£SP’S FOR PARTICULATE CONTROL AND EITHER
VENDOR NOT SELECTED LIMESTUNE UR DUAL ALKALI FUR S02 SCRUBBING., THE UTILITY IS NOW IN THE
LIMESTONE PROCESS UF TAKING BIUS,

STARTUP 1/8¢

CENTRAL ILLINOLS PUBLIC SERvV A CONTWACT HAS BEEN AWARDED MY CIPSCO TO HUELL/ENVIRUTECH FOR THE

NEWTON 1§ INSTALLATION OF AN EMISSION CONTROL SYSTEM ON UNIT NU. 1. THE KEY COMe
S7S Mw = NEW PONENTS UF THE EMISSION CONTROL SYSTEM INCLUUE: A HIGH=EFFICIENCY E£SP1
COAL 4,0 PFRCENT SULFUR FOUR PRECOULERS, FUUR POLYSPHERE ABSURBEWNS, THREE THICKENERS, TwU Ex-
BUELL/ENVIROTECH PENIMENTAL REHEAT SYSTEMS, AND THREE HORIZONTAL EXTRACTION FILTENS FOR
DOUBLE ALKALI SLUDGE DEWATERING. APPHOXIMATELY 45 PEWCENT UF THE CONSTRUCTIOUN WORK
STARTUP 11/79 AT THE PLANT HAS BEEN CUMPLETEU. THE FGD SYSTEM wiILL MAVE CEILCOTE~
LINED AHBSORBER MODULES,
CENTRAL MAINE POWER BECAUSE OF THE DISCUVERY OF A GEULOGICAL FAULT ON SEARS ISLAND, THE
SEARS ISLAND 1 UTILITY HAS CANCELLED PLANS FOR A 1150=Ma NUCLEAX POWER PLANT, A
600 MW - NEw 600~Mn COAL=FIREO UNIT IS NOw BEING PLANNED IN ITS PLACE., COMMERCIAL
COAL SQURCE UNDETERMINED OPERATION IS PROJECTED FOR NUVEMBEN 1986. COMPLIANCE wITH S02 NSPS wWILL
VENDOR NOT SELECTED 8E ACHIEVEDL BY INSTALLING AN FGD SYSTEM. LIME AND LIMESTONE SCRUBBING
PROCESS NOT SELECTED PRUCESSES ARE BEING GIVEN PRIMARY CONSIDERATION., CUHRENTLY, CMPCU HAS
STARTUP 11/8¢ FILED AN APPLICATION wiTH THE STATE PUBLIC UTILITIES COMMISSION, AN EN=
VIRONMENTAL PENMIT APPLICATION wILL BE FILED WITHIN THE NEXT TwO YEARS.
CINCINNATI GAS & ELECTRIC A CONTRACT HAS BEEN CONDITIONALLY AWARDED 1O BABCOCK AND WILCOX FOR A
EAST BEND 2 COMMERCIAL LIME SCRUBBING SYSTEM, A COAL SOURCE MAS BEEN OBTAINED aND
600 Mw = NEW WILL BE A MID=wESTERN COAL AND IS EXPECTED VO WAVE A MIGH SULFUR CONTENT,
COAL THERE wILL BE A DRY SLUDGE DJISPOSAL. CONSTRUCTION PROBABLY wILL NOT
BABCOCK & wILCOX BEGIN UNTIL NEAR THE END OF 1978. COMMERCIAL START-UP DATE HAS BEEN
LIME DELAYED UNE YEAR TO JANUARY 1981, THE A<E DESIGN FIRM IS SARGENT aND
STARTUP 1781 LUNDY,
COLORADO UTE ELECTRIC ASSN, THE CONSTRUCTION OF THE LIMESTONE SLURRY SPRAY TOWER SCRUBBING SYSTEM
CRAIG 1 FOR SULFUR DIOXIDE REMUVAL FROM LOw=SULFUR COAL=FIRED BOILER FLUE GAS IS
450 MW - NEW NOw 30X COMPLETE. THE FOUNDATION IS COMPLETE AND THE SILOS ARE UP. PARTIC~-
COAL 0.45 PERCENT SULFUR ULATE CONTROL wILL BE PROVIDED BY HOT=SIDE ESP’S UPSTREAM OF THE SCRUB-
PEABODY ENGINEERING BER PLANT, SLUDGE DISPUSAL IS UNDECIDED. THERE wWILL BE A STEAM COIL TYPE
LIMESTONE STACK GAS REHEAT INCLUDED, REQUIRED PARTICULATE AND SULFUR DIOXIDE RE~
STARTUP 37719 MOVAL EFFICIENCTES ARE 99.8 AND 85 PERCENT, RESPECTIVELY. FGD SYSTEM _
START=UP IS SCHEDULED FOR SPRING 1979, -
COLORADO UTE ELECTRIC ASSN. PEABUDY ENGINEERED SYSTEMS HAS BEEN AWARDED A CONTRACY TO DESIGN AND
CRAIG 2 SUPPLY A LIMESTONE SLURRY SPRAY TOWER SCRUBBING SYSTEM FOR S02 REMOVAL
450 MW = NEW FRUM LOW=SULFUR COAL~FIRED BOILER FLUE GAS FOR UNITS 1 AND 2. PARTICULATE
COAL 0.45 PERCENT SULFUR CONTROL wILL 8E PROVIDED 8Y HOT=SIDE ESP’S UPSTREAM OF THE SCRUBBER
PEABODY ENGINEERING PLANT, SLUDGE wILL BE STABILIZEN AND MWAULED TO A MINEFILL. THERE wILL BE
LIMESTONE A STEAM COIL TYPE STACK GAS REMEATER INCLUOED. REQUIRED PARTICULATE AND
STARTUP 3719 $02 REMOVAL EFFICIENCIES ARE 99,8 AND 85 PERCENT, RESPECTYIVELY. FGD

CONSTRUCTION TS NOw 303 COMPLETE.
COLUMBUS & SOUTHERN OMIO ELEC., REFER 1O SECTIUON 3 OF THIS REPORT FOR ADDITIONAL INFORMATION, THE
CONESVILLE S BOILER AND ESP wERE COMPLETED AND PLACED IN SERVICE IN SEPT. 1976,
300 Mw = NEW THE B=-SIDE MODULE SECAME AVAILABLE FOR SERVICE IN JANUARY 1977,
COAL 4.5 = 4.9 PERCENT SULFUR COMMERCIAL OPERATIOUNS WERE ACHIEVED ON FEBRUARY 13, 1977. THE EMISSIUN
AJR CORRECTION DIVISIUN, UOP CONTROL SYSTEM FUR THIS UNIT CONSISTS OF A COLD-SIDE ESP FOLLOWED BY
LIME - TW0O TCA LIME SCRUBBING MODULES SUPPLIED BY UOP. DRAVO IS SUPPLYING THE
STARTUP /77 THIOSORBIC LIME SCRUHBING REAGENT, ITUCS IS SUPPLYING THEIR POZ=-0-TEC
SLUDGE STABILIZATION FACILITY,
COLUMBUS 8 SOUTHERN OMIQ ELEC., THE UTILITY SIGNED LUNG=TERM CONTRACTS wWITH DRAVU FOR THE PURCHASE OF
CONESVILLE o THIOSORBIC LIME AND WITH IUCS FOR A SLUDGE FIXATION SYSTEM. CON-
Q00 Mw = N(n STRUCTION OF THIS UNIT COMMENCED 1IN 1977 AND wAS COMPLETED IN JANUARY
COAL 4.5 = 4,9 PERCENT SULFUR 1978, SIMILAR 70 CONESVILLE NO.S, THIS MINE MOUTH PLANT BURNS COAL
AJR CORREC!ION DIVISION, UOP WITH 17 PEAC.NT ASH CONTENT AND 4.5 TO 4.9 PERCENT SULFUR CONTENT,
LI"E THERE IS AN ELECTROSTATIC PRECIPITATOR UPSTREAM OF THE FGD SYSTEM,
T TARTUP q/78 THE FGD SYSTEM INCLUDES TwO YCA MOOULES FOR THE REMOVAL OF S02. THE A=E
DESIGN FIRM IS BLACK AND VEATCH. THE UNIT BECAME OPERATIONAL IN JUNE 1978,
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COLUMBUS & SOUTHERN OMIU ELEC. THIS UNIT wWILL BURN HIGH SULFUR OHIO CUAL (APPROXIMATELY 2,5 PERCENT
POSTON 5 SULFUR CUNTENT), THE DESIGN OF THE EMISSION CONTRUOL STRATEGY HAS
37S MW = NEw NOT YET BEEN FINALIZED, THE PROCESS wILL EJTHER BE LIME, LIMESTONE, OR
COAL 2.5 PERCENT SULFUR DOUBLE ALKALI.

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 0/83

COLUMBUS & SOUTHERN OHIU ELEC. THIS UNIT wILL BURN HIGH SULFUR COAL (APPROXIMATELY 2.5 PERCENTY

POSTON 6 SULFUR CUNTENT), THE DESIGN OF THE EMISSION CONTROL STRATEGY
375 MW = NEW FOR THIS UNIT HAS NOT YETV BEEN FINALIZED.

COAL 2.5 PERCENT SULFUR

VENDOR NOT SELECTED

PROCESS NOT SELECTED

STARTUP 0/85

COMMONWEALTH EDISON THE AIR CORRECTIUN DIVISION OF UOP WAS AWARDED THE CONTRACY FOR A NWET
POWERTON S1 LIMESTUNE SYSTEM THAT wiLL BE BACKFITTED ONTO BOILER NO. S1, ONE OF TwO
425 MW = RETROFIT JIOENTICAL BOILERS SUPPLYING STEAM TO AN 850=Mw TURBINE=GENERATOR, THE
COAL 3.6 PERCENT SULFUR FGD SYSTEM 1S DESIGNED TO TREAT FLUE 6AS wHICH CUMES FROM THE COMBUSTION
AIR CORRECTION DIVISON, UUP 0OF MIGH SULFUR CUAL (3,6 PERCENT SULFUH; 8,3 PERCENT ASH; 17.3 PERCENT

LIMESTONE MOISTURE; 10,500 BTU/LY,) AND MEET S02 EMISSION STANDARDS OF 1.8 LB.
STARTUP 3779 S02/MM BTU, CUNRENTLY, EXCAVATION, BACKFILLe, AND STRUCTURAL STEEL

ERECTIUN IS IN PROGRESS,

COOPERATIVE POWER ASSOCIATION THIS UNIT IS UNDEN THE COMBINED OWNERSHIP OF COOP POWER AND UNITED POWER.

COAL CREEK 1 THE CONTRACY FOR THIS SCRUBBING SYSTEM HAS BEEN AWARDED TO COMBUSTION
545 Mn = NEW ENGINEERING FOR THE INSTALLATION OF LIME FGD SYSTEMS ON UNITS 1 AND 2
LIGNITE = 0,63 PERCENT SULFUR NOS. )} 8 2 AT THIS STATION, THE SCRUBBING SYSTEM FOR EACH BOILER wWILL
COMBUSTION ENGINEERING CONSIST OF FOUR SPRAY TOWER ABSORBER MUDULES FOR S02 REMOVAL. ELECTRO~-
LIME STATIC PRECIPITATORS wILL BE INSTALLED UPSTREAM OF EACH SCRUBBING SYSTEM,
STARTUP 2779 CONSTRUCTION BEGAN EARLY IN AUGUST 1977 AND THE UNIT IS NOW 70=75% COM-

PLETE. BAD WINTEK WEATHER SLUWED CONSTRUCTION SLIGMTLY.

COOPERATIVE POWER ASSUCIATION THIS UNIT IS UNDER THE COMBINED OWNERSHIP OF CUOP POWER AND UNITED PONER

COAL CREEK & THE CONTRACT FUR THIS SCRUBBING SYSTEM HAS BEEN AWARDED TO COMBUSTION
545 MW - NEW ENGINEERING FOR THE INSTALLATION OF LIME FGD SYSTEMS ON UNITS | AND 2
LIGNITE = 0,63 PERCENT SULFUR NOS, 1 & 2 AT THIS STATION, THE SCRUBBING SYSTEM FOR EACH BOILER wWILL
COMBUSTION ENGINEERING CONSIST OF FOUR SPRAY TOWER ABSORBER MODULES FOR 302 REMOVAL. ELECTRO-
LIME STATIC PRECIPITATORS wILL BE INSTALLED UPSTREAM OF EACH SCHRUBBING SYSTEM,
STARTUP 1i/79 CONSTRUCTIUN BEGAN IN AUGUST 1977 AND IS NOw QuX COMPLETE. THERE HAVE
BEEN MINUR DELAYS BUT START=UP IS STILL SCHEDULED FOR 11/79,

DELMARVA POWER & LIGHT UELMARVA’S DELAWARE CITY PLANT HAS 4 BUILERS, 3 OF WHICH EACH HAVE STEAM
DELWARE CITY 1, 2 & 3 CAPACITIES OF 500K LBS/HR, THE RUILERS GENERATE STEAM AS WELL AS ELECTRI-
180 MW = RETROFIT CAL POWER FOR GETTY REFINING & MARKETING, 7=8 % 3 COXE wILL BE BURNED IN

COKE 7=8 PERCENT SULFUR THE BOILERS (INSTEAD OF THE LOw=S CRUDE OIL NOw BURNED) WHEN THE CONTROL
DAVY POWERGAS SYSTEM GOES INTO OPERATION IN APRIL 1980, DELMARVA WILL USE VENTUR] SCRUB~
WELLMAN LORD BERS FUR PARTICULATE REMOVAL AND WELLMAN LORD FGD SYSTEMS AT EACH BOILER
STARTUP 6/8¢0 GAS EXIT FOR S02 CUNTRUL, PARTICULATE AND SULFUR DIOXIDE REMOVAL EFFICIEN-
CIES AKE 90 AND 85-90 PERCENT RESPECTYIVELY., CONSTRUCTIUN IS 6X COMPLETE,

DUQUESNE LIGHT REFER TO SECTIUN 3 OF THIS REPORY FOR ADDITIUNAL INFORMATION,

ELRAMA POWER STATION OPERATIONS ARE CONTINUING WwITH THREE BOILERS COUPLED INTU THE FIVE=MODULE

S10 MW « RETROFIV SCRUBBING SYSTEM, THE PLANT IS FIRING 1.8 = 2.2 PERCENT SULFUR COAL.

COAL 1.8%2.2 PERCENT SULFUR SCRUBBING mwASTES ARE CHEMICALLY FIXATED BY THE luCS SYSTEM AND LANDFILL~-

CHEMICO ED., ESP'S AND MECHANICAL COLLECTURS ARE USED FUR PARTICULATE CONTROL.
LIME

STARTUP 10/7%

DUQUESNE LIGHT REFER 10 SECVION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION,
PHILLIPS POWER STAT]ION TH1S SCRUBBING SYSTEM WAS BEEN IN SERVICE SINCE JULY 1973. ALL 6 BOILERS
Q410 Mw = RETROFIT ARE COUPLED IN10O THE SCRUBBING SYSTEM, THE PLANTY FIRES COAL WITH A HEATe

CoAL 1.8=2.2 PERCENT SULFUR ING VALUE UF 11,000 BTU/LB AND ASW AND SULFUR CONTENTS OF 21 PERCENT AND
CHEMICO 1.8 = ¢,2 PENRCENT, RESPECTIVELY, DEWATERED SLUDGE FROM THE IUCS INTERIM
LIME PRUCESSING PLANT IS BEING HAULED YO AN OFF=SITE LANDFILL, THE SLUDGE
STARTUP 7/713 CONTAINS NU FIXATIVE,

.
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EASTERN KENTUCKY POWER COUP THE SPURLUCK GENERATING PLANT S LUCATED APPROXIMATELY 3 MILES WEST OF
SPURLOCK 2 MAYSVILLE, XENTUCKY, TaO VEN UNITS ARE SCHEDULED FOR TWIS STATION, UNIT
500 MW - NEW ~O. 1 BEGAN UPERATION [N EARLY SEPT, UNIT 2 wILL BE CONTROLLED BY A 99,5
CoAL PERCENT EFFICIENT ESP, THE UTILITY HAS COMPLETED SPECIFICATIONS FOR THE
COMBUSTION ENGINEERING SCKUBBING SYSTEM, MAKEUP WATER mILL COME FRUM COOLING TOWER BLOWDOWN, A
LIME CONTRACT HAS BEEN AWARDED TO COMBUSTIUN ENGINEERENG TO SUPPLY A LIME
STARTUP  1/80 SYSTEM,
cemecmmcccccccasmesreccececeemsancemcace-enan e meacscasicececteceacccectesemeccammcacececaceceemeccmen——=
GENERAL PUBLIC UTILITIES STARTUF DATE CHANGED TG 5/87 FOR BOTH BOILER AND DESULFURIZATION SYSTEM,
COHO 1 LIME AND LIMESTONE SCRUBBING ANE THE PRIMARY STRAVEGIES BEING CONSIDERED
800 Mr - NEW FUR COMPLIANCE wITH NEW SOURCE PERFNRMANCE STANDARDS. NO DECISION HAS BEEN
COAL 3.5 PERCENT SULFUR MADE YET,

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP S/87

GENERAL PUBLIC UTILITIES STAKTUP DATE CHANGED TO 5/84 FOR BOTH BOILER AND DESULFURIZATION SYSTEM,
SEWARD 7 LIME AND LIMESTONE SCRUBBING ARE THE PRIMARY STRATEGIES BEING CONSIDERED

800 mMm ~ NEW FOR CUMPLTIANCE WITH NEw SOURCF PERFORMANCE STANDARDS, NO DECISION HAS BEEN
COAL MADE YET,

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 5784

GULF POWER EACH UNIT IS 75 Mw, THE UTILITY IS STILL WAITING FOR A DECISION AN THE
CRIST @ & S EMISSIUN REGULATIONS THAT THEY miLL HAVE TO MEET,
1S0 MW - RETROFIT

VENDOR NOT SELECTED
PROCESS NO7T SELECIED
STARTUP 0/ 0

GULF POWER UNIT 6 IS 320 Mw, UNIT 7 TS S00 Mw, FGD MAY BE REQUIRED IN 1980,
CRIST 6 8 7 NO DECISION HAS YET BEEN ANNUUNCED,
820 MW = NEW

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 0/80

GULF PONWER UNIT Nu., 1 IS 125 Mw, UNIT NU. 2 IS 180 Mw, THE UTILITY IS STILL WAITING

LANSING SMITH 1 & 2 FOR A LDECISION ON THE EMISSIUN REGULATIONS THAT THEY WILL HAVE TO MEET.
305 Mw = RETROFIY

COAL

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 0/80

GULF POWER CHIYODA INTERNATIONAL wILL Bt SUPPLYING A 20 Mw PROTOTYPE UNIT TO BEGIN
SCHOLZ NOS. 1B & 28 OPERATION AT THIS PLANT [N AUGUST 1978, THE CT=121 SYSTEM wILL INCLUDE A
20 Mw = RETROFIT NEWLY DEVELOPED JET BUBBLING REACTUN wHICH FEATURES A LARGE 6AS-LIGUID
COAL 9.0 PERCENT SULFUR (MAX) INTEKFACIAL AREA AND PROVIUES PANTICULATE AS WELL AS S02 REMOVAL. MIST
CHIYODA INTERNATIONAL ELIMINATION wILL HE PNKOVIDED BY A DOUBLE PASS VERTICAL CHEVRON. GYP3SUM
LIMESTONE - wILL Bt PRODUCED AND STACKED IN THE EXISTING POND. THE STACKING CAPABIL-
STARTUP 8/76 ITIES UF THE GYPSUM niLL BE TESTED ALONG WITH THE GROUND mATER NEAR
THE STACK SITE., NO WREMEAT wILL Bt INCLUDED.

HOOSIER ENERGY HOUSIER COUP HAS AmARDED A CONTRACT TO MITSUBISKI INTERNATIONAL CORP. FOR
MEROM 1} TwO LIMESTUNt FGD SYSTEMS FOR MEKOM 1 AND 2. THE NEW 490 Mw COAL-FIRED

490 MW - NEW UNITS AKRE PLANNED FOR LOCATION IN SULLIVAN, INDIANA, THE FLUE 6AS STREA'S
CUAL 3.5 PERCENT SULFUR wILL At CLEANED UF PARTICULATES wITH ESP’S (99.4%) AND OF SULFUR DIOXI"
MITSUBISH] INIERNATIONAL nlTH GRID=TOWER ABSORBERS (90X), SLUUGE WILL BE STABILIZED AND STOCK
LIMESTONE PILED, THF GROUND wAS BROKEN FOR CONSTRUCTION IN NOVEMBER 1977, BUT DUE
STARTUP 12/8¢ T0 THE BAD WINTER WEATHER, CUNSTRUCTION IS ONLY 5 PERCENT COMPLETE.



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 2
STATUS OF FGL SYSTEMS

UNIT IDENTIFICATION CURRENT STATUS
HOOSIER ENERGY HOOSIEK COOP HAS AWARDED A CUNTRACT TU MITSUBISHM]I INTERNATIONAL COWP. FOR
MEROM 2 TWu LIMESTUNE FGU SYSTEMS FOR MEWKOM 1 AND 2. THE NEW Q90 Mw COAL=FIRED

Q90 MW = NEW UNJTS ARE PLANNFD FOR LOCATJUN IN SULLIVAN, INDIANA, THE FLUE GAS STREAMS
COAL 3.5 PERCEN! SULFUR nILL BE CLEANED UF PARTICULATES nITH ESP°’S (99,4x) AND OF SULFUR DIOXIDE
MITSUBISHI WITH GRID=TOWER ABSURBERS (90%). SLUUGE wILL RE STABILIZED AND STOCK
LIMESTONE PILED, THE GWKOUND wAS BROXEN FOR CUNSTRUCYION [N NOVEMBER 1977, BUT ODUE
STARTUP 10/81 70 THE BAD WINTEN WEATHEN, CUNSTRUCTION IS UNLY S PERCENT COMPLETE.
INDIANAPOLIS POWER & LIGHT THt AIN COKRRECTIUN DIVISION OF UQP SUPPLIED THt wET LIMESTUNE SCRUBBING
PETERSBURG 3 SYSTEM AT THIS UNIF, THE UNIT BECAME OPERATIUNAL ON DEC. 16,1977, AN ESP

S30 MW = NEW PROVIDES PRIMARY PARTICULATE CONTROL, ThE UNIT FIRES BITUMINOUS COAL WITH
COAL 3.0-3.5 PERCENT SULFUWK A SULFUR CUNTENT OF 3.U=3.5%, AN ASH CONTENT OF 9=310%, AND A HEAT CONTENT
UNIVERSAL OIL PRODUCTS OF 11,000 BTU/LB, AFTER BEING DOWN FUR PROOLEMS WITH THE FLY ASH SYSTEM,
L IMESTONE THE UNIT CAME BACK ON LINE IN MID=APHRIL. THE UNIT wWENT BSACK DOWN ON JUNE
STARTUP 10777 16 WHEN THE MAIN POWER TRANSFORMER FAULTED.

INDIANAPOLIS POWRER & LIGHT INDIANAPOLIS PUWEK & LIGHT AWARDED A CONTRACT Y0 RESEARCH COTTRELL FOR A
PETERSBURG & LIMESTUNE SCRUBBING SYSTEM, S02 REMOVAL EFFICIENCY wILL BE APPROXIMATELY
530 Mw = NEW 80 PERCENT, THIS NEW UNIT WILL FIRE NIGH=SULFUK SUBBITUMINOUS COAL WITH

COAL 3.5 PERCENT SULFUR A HEATING VALUE OF 31,000 BTU/LB AND ASH AND SULFUR CONTENTS OF 10

RESEARCH COTTRELL PERCENY AND 3,5 PERCENT, RESPECTIVELY. A CONTRACT MAS BEEN AWNWARDED TO

LIMESTONE HESEARCH CUTTRELL FOR A LIMESTONE FGD SYSTEM, SLUDGE wILL BE DEWATERED

STARTUP q/8¢2 AND MIXED WITH FLYASH TO PRODUCE A DRY STABILIZED PRODUCT. PLANT CONSTRUC=
TION BEGAN IN VECEMBER 1977,

KANSAS CITY PUWER 8 LIGHT REFER 10 Stclluu 3 OF THIS REPORT FOK ADODITIUNAL INFURMATION,

HANTHORN 3 THE SCRUBBER PLANT HAS BEEN CONVERTED FRUM A LIMESTONE FURNACE INJECTION
140 MW = RETROFIT AND TAIL=END SYSTEM TO A TAIL-END WET LIME SYSTEM, LIME-BASED SCRUBBING

COAL 0.5=3.5 PERCENT SULFUR COMMENCED ON FEBWUARY 7, 1977. CUMPLIANCE TESTING FOR KANSAS CITY PARTIC-
COMBUSTION ENGINEERING ULATE STANDARDS INDICATED THE NO.3 UNIT wAS wELL WITHIN THE 0,17 POUND
LIME REGULATIUN, THE 2=MODULE SCRUBBEK PLANT CAN ONLY BE BY=-PASSED OURING
STARTUP 11/72 EMERGENCIES.
KANSAS CITY PONER & LIGHY REFER TO SECTIUM 3 OF THIS REPORT FOR ADDITIONAL INFORMATION.

HAWTHORN & THE SCRUBBER PLANT HAS BEEN CONVERTED FROM A LIMESTONE FURNACE INJECTION
100 MW = RETROFIT AND TAIL-END SYSTEM TO A TAIL~-END WET LIME SYSTEM. OPERATION IN THE LIME
COAL 0.53.5 PERCENT SULFUR SCRUBBING MODE COMMENCED ON JANUARY 1, 1977, COMPLIANCE TESTING FOR KANSAS
COMBUSTION ENGINEERING CITY PARYICULATE REGULATIONS INDICATED THE UNIT IS MEETING THE 0.17 POUND

LIME REGULATION, THE 2-MODULE SCRUBUENR PLANT CAN ONLY BE BY=PASSED ODURING
STARTUP 8s72 EMERGENCES.
KANSAS CITY POWER & LIGHT REFER TO SECIION 3 OF THIS REPORT FOR ADDITIUNAL INFORMATION.
LA CYGNE 1} THE EMISSIUN CONTRUL SYSTEM FOR THIS NEW COAL-FIRED POWER=GENERATING UNIT
820 MW = NEW CONSISTS OF EIGHY SCRUBBER MOOULES FUR FLY ASH AND S02 REMOVAL., EACH
COAL S.0 PERCENT SULFUR MODULE INCLUDES A VENTURI SCRUBBER IN SERIES WITH A 2=STAGE IMPINGEMENT
BABCOCK & wW]ILCOX PLATE ABSORBER, THE SCWUBBER PLANTY IS AN INTEGRAL PART OF THE POWERe
LIMESTONE GENERATING COMPLEYX, ALLOWING NO FLUE GAS BYPASS. INITIAL OPERATIONS
STARTUP /13 COMMENCED IN FEB, 1973, COMMERCIAL SERVICE WAS ATTAINED BY JUNE 1973,
KANSAS POWFR 8 LIGHT KPEL HAS PURCHASEN A CUMBUSTION FNGINFERING AIR QUALITY CONTROL SYSTEM
JEFFEREY 1 FOR PAKTICULATE AND S02 REMOVAL CONSISTING UF A COLD=-SIDE ESP, 1.D. FANS,
680 Mw = NEwo BY=PASS CAPABILITY, ANU SPRAY TOWERS. AN OVEKFIRE AIR SYSTEM AT THE TAN~
COAL 0,30 PERCENT SULFUR GENTIAL FIRED PULVER]ZED HURNERS WILL CONTROL NOX EMISSIONS, THE CLEANED
COMBUSTION ENGINEERING GASES mILL BE VENTED TUu A 600 FT STACK. THE BOILER IS NOw OPERATIONAL AND
L IMESTONE CONSTRUCTIUN UN THE FGD SYSTEM IS 99X COMPLETE. THE SCRUBBER SHOULD BE

STARTUP 6/78 ON LINE BY MID=JuULY. SLUUGE DISPOSAL STHATEGY HAS NUT BEEN FINALIZED,

THIS UNIT wILL FIRE U,5% SULFUR (6% ASH) WYUMING COAL.

KANSAS PORER & LIGHT KPBL HAS PURCHASED A CUMBUSTION ENGINEEWING AIR WUALITY CONTROL SYSTEM
JEFFEREY 2 FOR PAKTICULATE AND 502 REMOVAL CONSISTING UF A COLD=-SIDE ESP, 1.D. FANS,
680 MW = NEW BY=PASS CAPABILITY, AND SPRAY TOWERS, AN OVERFIRE AIR SYSTEM AT THE TAN=

COAL 0,30 PERCENT SULFUR GENTIAL FIKED PULVERIZED BURNERS WiLL CONTROL NOX EMISSIONS. THE CLEANED

COMBUSTION ENGINEERING GASES wILL BE VENTED TU A 600 FT STACK, CONSTKUCTION IS PROCEEDING ACCORD=

LIMESTONE ING TO SCHEDULE, THE ESP’S ARE BEING INSTALLED. THE SLURKRY HOLD TANKS AND

STARTUP 6/80 ABSORBERS ARE [N PLACE, SLUDGE DISPOSAL STRATEGY HAS NOT BEEN FINALIZED.
THIS UNIT wiILL FIRE 0.3% SULFUR (6X ASH) wYOMING COAL.

10



EPA UTILITY FGD SUKVEY: APRIL 1978 = MAY 1978

SECTION 2
STATUS OF FGU SYSTEMS

UNIT I0ENTIFICATION CURRENT STaATUS
KANSAS POWER & LIGHT REFER 10 SECTIUN 3 UF THIS REPORT FUW ADDITIONAL INFURMATION,
LAWRENCE 4 THE NEwW LIMESTONE FGD SYSTEM COMMENCED OPERATIUNS IN EARLY JANUARY 1977,

125 MW = RETROFIT THE NEn SYSTEM REPLACED MANBLE=BED TNWERS wITH SPRAY TOWEWS, THERE HAVE
COAL 0,5 PERCENT SULFUR BEEN NU FORCED SCRUBBER OUTAGES REPGRYED SINCE START-UP., CULNTINUOUS SO2
COMBUSTION ENGINEERING MONITORS HAVE NRECORDED SO2 REMUVAL EFFICIANCIES OF BETTER THMAN 8S%,
LIMESTONE PARTICULATE REMOVAL [S REPORTED 10 BE EXCELLENT, YIELDING NO VISIBLE
STARTUP 12/68 PLUME, THE PLANT IS FIRING COAL WRATED AT 10,000 BYu/LB nITH A SULFUR
' CUNTENT OF 0.5%,
KANSAS POWER 8 LIGHT RFFFrR TO SECTIUN 3 OF THIS REPORT FOR ANDITIUNAL INFUORMATION, THF
LAWRENCE S ORIGINAL LIMESTONE INJECTION AND TAIL-END SCRUBBING SYSTEM waS SHUT

300 MW = NEW DOWN UN MAKRCH 20 SO THAT THE NEWw ROD=SCRUBBER AND SPRAY TOwER ABSOHBER
COAL 0.5 PERCENT SULFUR SYSTeM COULD BE TIED INTO THME UNIT, THE NEw SYSTEM, wHICH INCLUDES TwO
COMBUSTION ENGINEERING MODULES, EACH CAPABLE OF HANDLING APPROXIMATELY S0 PERCENT OF THE TOTAL
LIMESTONE BOILER FLUE GAS FLOW, CAME ON LINE ON APNIL 14, 3978, THE SYSTEM DESIGNER
STARTUP 11/7) AND SUPPLIER IS COMBUSTIUN ENGINEERING, THE UNIT FIRES LOW SULFUR WYOMING

COAL WITH A HEAT CONTENT OF 10,000 BTU/LB.

KENTUCKY UTILITIES REFER TO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION,
GREEN RIVER 1,2 8 3 THE SCKUBBER PLANT INSTALLED AT THIS STATION CONSISTS OF ONE MODULE

64 MW = RETROFIT DESIGNED TO REMOVE PARTVICULATE (VARIABLE=THROAT VENTURI) AND S02 (MOBILE
COAL 3.8 PERCENT SULFUR =BED CUNTACTUR) FRUM COAL-FIRED BOILER FLUE GAS. THE SCRUBBER wAS DESIGNED
AMERICAN AIR FILTER AND SUPPLIED BY AAF, SLUDGE IS DISPOSED IN AN ON-SITE UNLINED POND, THE
LIME COAL BURNED HMAS SULFUR ANO ASH CONTENTS OF 3,8 AND 14 PERCENT RESPEC-
STARTUP 975 TIVELY., INITIAL STARTUP UCCURRED IN SEPTEMBER 197S, COMMERCIAL OPERATION

COMMENCED IN JANUARY 1976,

LAKELAND UTILITIES THE CITY OF LAKELAND DEPARTMENT UF ELECTRIC AND ~ATER UTILJITIES AWARDED A
MCINTOSH 3 CONTRACT TO B&w FOR AN EMISSION CONTROL SYSTEM ON THE UTILITY’S NEw

350 MW = NEW 350=MW POWER GENERATING UNIT, MCINTOSH 3., THE UNIT wILL UTILIZE COLD
COAL 2.6 PERCENT SULFUR SIDE ESP’S FOR PARTICULATE REMOVAL AND A LIMESTONE FGD SYSTEM, START=UP IS
BABCOCK & wWILCOX SCHEDULED FOR OCTOBER 1981, A COAL SOUNCE HAS NOT BEEN FINALIZED. CONSTRUC
LIMESTONE TION SHOULD BEGIN IN SEPTEMBER 1978,

STARTUP 10/81}

LOVISVILLE GAS & ELECTRIC REFER TO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFURMATION,
CANE RUN @ THE FGD SYSTEM RETROFITTED ON THIS BOILER wAS DESIGNED AND SUPPLIED BY
178 MW - RETROFIT AMERICAN AIR FILTER AND wAS FIRST PLACED IN THE GAS PATH ON AUGUST 7,
COAL 3.5 = 4.0 PERCENT SULFUR 197b. THE SYSTEM CONSISTS OF Tw0 PARALLEL MODULES wHICH INCLUDE MOBILE
AMERICAN AIR FILTER BED CONTACTORS AND OPERATE WITH A CARBIDE LIME AODITIVE. FOLLORING A
LIME NUMBER OF MAJOR 3YSTEM MUODIFICATIONS (CHEVRON=TYPE MIST ELIMINATOR, OIL
STARTUP 8/76 FIRED REHEAT, PLASITE DUCT LINER, MIGHER L/6), THME SYSTEM SUCCESSFuULLY
PASSED COMPLIANCE TESTING (8% Su2 REMOVAL) ON AUGUST 3 AND 4, 1977,
LOUISVILLE GAS A ELECTRIC REFER YO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION,
CANE RUN S THE FGD SYSTEM FUR THIS UNIT waS DESIGNED AND SUPPLIED 8Y COMBUSTION
183 MW = RETROFIT ENGINEERING. IT CONSISTS OF TwO SPRAY TOWER ABSORBERS FOR FULL~-LOAD S02
COAL 3.5 = 4,0 PERCENT SULFUR REMOVAL AND UTILIZES CARBIDE LIME AS THE SCRUBBING REAGENT, IN=LINE STEAM
COMBUSTION ENGINEERING REHEAT, A COMMUN REACTION TANK, AND A THICKENER FOR SOLIDS DEWATERING
LIME ARE INCLUDED, AN EXISTING UPSTREAM ESP PROVIDES PRIMARY PARTICULATE CON-
STARTUP 12/77 TROL., THE FGD SYSTEM BEGAN INITIAL OPERATION IN DEC. 77 BUT THE COAL
STRIKE FORCED A PLANT SHUTDOWN, THE SYSTEM WAS RE=STARTED MARCH 24, 1978,
LOUISVILLE GAS & ELECTRIC THE CONTRACT FOR THIS FULL=-SCALE DEMONSTRATION FGD SYSTEM HAS BEEN
CANE RUN & AWARDED TO A.D.LITTLE/COMBUISTION EQUIPMENT ASSOC. FOR THE INSTALLATION
277 MW = RETROFIT OF A DUUBLE ALKALI SYSTEM, TME FEDERAL EPA WILL SUBSIDIZE A MAXIMUM

COAL 3.5 = 4,v PERCENT SULFUR 34,5 MM FUN UPERATION, RESEARCH AND DEVELOPMENT, AND REPORT wRITING FOR
ADL/COMBUSTION EQUIP ASSOCIATE A ONE-YEAR PERIDD FOLLOWING THE FIRST THREE MONTHS OF OPERATION (NOTEITHIS

DOUBLE ALKALI - SUBSIDY wILL NOT BE APPLIED FOR ANY CAPITAL EXPENDITURES)., ENGINEERING
STARTUP 12/78 DESIGN WORK IS UNDERWAY, SITE PREPARATION, EXCAVATION AND FOUNDATION WORK
COMMENCED IN JULY. DUCTWORK TIE~IN IS COMPLETE.

LOUISVILLE 6AS & ELECTRIC A COMPLIANCE SCHEDULE HAS BEEN SUBMITTED TU THE JEFFERSON COUNTY AJR POL~
MILL CREEK 1 LUTION CONTROUL DISTRICT WITH 1/82 ESTABLISHED AS THE STARTUP DATE FOR AN
330 Mw = RETROFIT FGD SYSTEM, OUPERATING UATA AND INFORMATION FRUM THE FULL=-SCALE SCRUBBER
COAL 3,5« 4,0 PERCENT SULFUR PLANT NOw IN SERVICE ON THE NO.4 UNIT AT CANE RUN WILL BE OBTAINED BEFOQRE
VENDOR NOT SELECTED THE UTILITY PROCEEUS WITH ADOITIONAL SYSTEM DESIGN WORK.

LINME

S/-RTUP 1/82

11



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 2
STATUS OF F6D SYSTEMS
UNIT IDENTIFICATION CURRENT STaTus
LOUISVILLE GAS & ELECTRIC A COMPLIANCE SCHEDULE MAS BEEN SUAMITTED TO THE JEFFERSON COUNTY AIR POL~
MILL CREEK @ LUTION CONTROL DISTRICT wWIVH 1/81 ESTABLISHED AS THE STARTUP DATE FOR AN
330 Mw = RETROFIT FGD SYSTEM, OPERATING DATA AND INFORMATION FROM THE FULL=SCALE SCRUBBER
COAL 3,5 4.0 PERCENT SULFUR PLANT NOw IN SERVICE ON THE NO.4 UNIT AT CANE RUN WILL BE OBTAINED BEFORE
VENDOR NOT SELECTED THE UTILITY PROCEEDS WITH ADDITIUNAL SYSTEM DESIGN WORK.
LIME

STARTUP 1/81

LOUISVILLE GAS & ELECTRIC BECAUSE POWER DEMAND HAS NUOT COME UP AS RAPIDLY AS HAD BEEN EXPECTED.,
MILL CREEK 3 UNIT START=UP HAS HBEEN MUVED BACK TO LATE JULY 1978, CONSTRUCTION ON

425 MWW = NEW THIS NEW FACILITY’S FGD SYSTEM IS NEARING CUMPLETION, THE SYSTEM IS DE-
COAL 3,5 4,0 PERCENT SULFUR SIGNED AND SUPPLIED BY AMERICAN AIN FILTER AND WILL UTILIZE CARBIDE LIME
AMERICAN AIR FILTER AS THE ABSURBENT. FOUR MOBILE-BED ABSORBERS wILL TREAT THE FLUE GAS RE~
LIME SULTING FROM THE COMBUSTION OF HIGH SULFUR CUAL. THE SYSTEM WILL OPERATE
STARTUP 7778 IN A CLOSED WATEW LOOP, THE SCRUBBING WASTE wILL BE STABILIZED WITH

FLYASH AND LIME,

LOUISVILLE GAS & ELECTRIC BECAUSE POWER DEMAND HAS NOT COME UP AS RAPIULY AS HAD BEEN EXPECTED,
MILL CREEK a UNIT START=UP HAS BEEN MOVED BACK TO JUNE 1980, CONSTRUCTION OF THIS NEW
495 MW = NEw 495~MW CUAL=FIRED UNIT IS ON SCHEDULE., CURRENTLY, FOUNDATION WORK IS IN

COAL 3.5 4,0 PERCENT SULFUKN PROGRESS. THIS AAF SYSTEM wlLL INCLUDE MOBILE=BED ABSORBERS TREATING
AMERICAN AIR FILTER HIGH SULFUR COAL FLUE GAS. THE SYSTEMS WATER LOOP wILL BE CLOSED, THE
LINE SLUDGE WILL BE STABILIZED wITH LIME AND FLYASH, STEAM REHEAT WILL PRO-
STARTUP 6/8¢0 VIDE GAS TEMPEKATUKRE ELEVATION OF THE SCRUBBED GASES PRIOR TO DISCHARGE
TO THE MAIN STACK,
LOUISVILLE 6AS & ELECTRIC REFER TO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION.
PADDYS RUN b THIS SCRUBBING SYSTEM wAS DESIGNED BY COMBUSTION ENGINEERING AND PLACED
65 MW = RETROFIT IN SERVICE IN APRIL 1973, THE FGO SYSTEM CONSISTS OF TwD 2=STAGE MARBLE
COAL 3.5 - 4,0 PERCENT SULFUR BED ABSORBERS WHICH ARt DESIGNED TO USE CARBIDE LIME ADDITIVE AS THE
COMBUSTION ENGINEERING SCRUBBING REAGENT, PADDYS RUN NO. 6 IS A PEAK=LOAD UNIT THAT OPERATES
LIME ONLY DURING DEMAND PERIODS, AN EXTENSIVE EPA SCRUBBER/SLUDGE EVALUATION
STARTUP /73 STUDY WAS COMPLETED IN AUGUST 1977, THIS UNIT wILL BE RETIRED WHEN MILL
CREER 3 COMES ON LINE.
MINNESOTA POWER & LIGHT MINNESOTA P 8 L HAS AWARDED A CONTRACT TO PEABODY ENGINEERING FOR A LIME/
CLAY BOSWELL & ALKALINE FLYASH SCRUBBING SYSTEM, THE CONFIGURATION wILL BE VENTURI
500 MW = NEW SCRUBBERS FOLLUWED BY SPRAY TOWERS. HOT SIDE ESP’S wILL BE USED FOR
COAL 0.8 PERCENT SULFUR PARTICULATE CONTROL., STACK GAS REHEAY wILL BE ACCOMPLISHED BY BYPASSING
PEABODY ENGINEERING SX OF FLUE GAS AROUND THE SCRUBBER. THE UNIT WILL FIRE SUB-BITUMINOUS
LIME/ALKALINE FLYASH COLSTRIP COAL WITH A SULFUR CONTENT OF 0.8, AND AN ASH CONTENT OF 9,0
STARTUP 5780 (HEATING VALUE <« 8300 8TU/LB). MAKE=UP WATER SQURCE wILL BE THE RIVER AND
THE CLAY=LINED PUND, CUNSTRUCTION OF STRUCTURAL STEEL BEGAN APRIL 7, 1978.
MINNKOTA POWER COOPERATIVE REFER TO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION.
MILTON R, YOUNG 2 THIS LIME/ALKALINE FLYASH SCRUBBING SYSTEM wAS DESIGNED AND SUPPLIED BY
450 MW =~ NEW ADL/COMBUSTIUN EUUIPMENT ASSOCIATES. IT CONSISTS OF A COLD=-SIDE ESP
LIGNITE 0,7 PERCENY SULFUR FOLLOWED BY Tw) SPRAY TOwERS. MIST ELIMINATION IS PROVIDED BY A WASH
ADL/COMBUSTION EQUIP ASSOCIATE TRAY AND CHEVRON MIST ELIMINATOR, 15T FLUE GAS BYPASS PROVIDES STACK GAS
LIME/ALKALINE FLYASH REHEAT, THE UNIY FIRES A LOW=SULFUR NORTH DAKOTA LIGNITE WITH AN AVERAGE
STARTUP 9717 ASH CONTENT OF 8 PERCENT, SULFUR CONTENT OF 0.7 PERCENT, AND HEAT CONTENT

OF 6500 BTU/LB., THE FLY ASH ALKALINITY IS USED AS THE PRIMARY 802 REAGENT,

MONTANA PONER
COLSTRIP 1
360 Mw ~ NEW

REFER TO SECTION 3 OF THIS REPORT FOR ADDITIONAL INFURMATION,
THIS F6D EUUIPPED UNIY wAS DECLARED COMMERCIAL IN NOVEMBER 1975, THE
SCRUBBING SYSTEM PROVIUES PARTICULATE AND S02 CONTROL wWITH THREE SCRuUB-

COAL 0.8 PERCENT SULFUR BEK MODULES, EACH MOUULE CONSISTS OF A DUWNFLOW VENTURI SCRUBBER CENTER~-
ADL/COMBUSTION EQUIP ASSOCIATE ED WITHIN AN UPFLOW SPRAY TOWER ABSOWRBER, EACH MODULE CAN TREAT 430X OF
LIME/ALKALINE FLYASH THE TOTAL BOILER FLUE GAS AND THE MODULES CANNUT BE BYPASSED. THE UN=

STARTUP 11/75 STABIL1ZED SLUDGE 1S OISPOSEU IN AN ON=SITE LINED OISPOSAL POND. INeLINE

STEAM REHEAT AND CLOSED WATER LOOP CAPABILITY ARE INCLUDED IN THE SYSTEM.

MONTANA PONER

REFER 10 SECTIUN 3 OF THIS REPORT FOR ADDIVIONAL INFORMATION,
COLSTRIP 2 THIS FGD EQUIPPED UNIT wAS DECLARED COMMERCIAL IN AUGUST 1976. THE
360 MW - NEW SCRUBBING SYSTEM PROVIDES PARTICULATE AND 802 CONTROL WITH THREE SCRUB=-

COAL V.8 PERCENT SULFUR BEWR MOLULES. EACH MODULE CONSISTS OF A DOWNFLOWwW VENTURI SCRUBBER CENTERe

ADL/COMBUSTION EQUIP ASSOCIATE ED wWITHIN AN UPFLOW SPRAY TOWNER ABSORBER. EACH MOOULE CAN TREAT 40% OF

LIMEZ/ALKALINE FLYASH THE TOTAL BOILER FLUE GAS AND THE MODULES CANNOT BE BYPASSED, THE UN=

STARTUP 87/6V STABILIZED SLUDGE IS DISPOSED IN AN ON=SITE LINED DISPOSAL POND, IN=LINE
STEAM KEMEAT AND CLOSED WATER LOOP CAPABILITY ARE INCLUDED IN THE SYSTEM,

12



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTIUN 2

STATUS UF FGD SYSTEMS
UNIT IDENTIFICATION CURHENT STATUS
MONTANA PONWER A CONTNACT FOR THE INSTALLATION OF Twh ADDIVIONAL LIME/ALKALINE FLYASH
COLSTRIP 3 SCHUHHING SYSTEMS HAS BEEN AWARDED TO A,D., LITTLE/COMBUSTION EUUIPMENT

700 MN =~ NEW ASSOCTATES., THESE SYSTEMS wIlLL BE (NSTALLED ON UNITS NOS, 3 ANOD 4 QF

COAL 0,7 PERCENT SULFUR THE COLSIRIP Puwkk STATIUN, CULSIRIP UNJTS 1 AND 2 ARE BOTM EQUIPPED
ADL/COMBUSTION EQUIP ASSOCTATE vwJTH OPENATTUNAL LIML/ZALRALINE FLYASH SCRUBBING SYSTEMS FOR THE REMOVAL
LIME/ALKALINE FLYASH UF PARITICULATES AND SULFUR DIOXIUE.

STARTUP 7/80

MONTANA POWER A CONTHACT FUR THt ITUSTALLATION UF TwO AUDIVIONAL LIME/ALKALINE FLYASH
COLSTRIP 4 SCRUBBING SYSTEMS HAS BEEN AnAWDED TO A 0. LITTLE/COMBUSTIUN EQUIPMENT
700 Mw - NEW ASSOCTATES, THESE SYSTEMS wILL BE INSTALLED ON U'ITS NUS. 3 AND a4 OF

COAL 0,7 PERCENT S5ULFUK THE COLSTRIP PURER STATION, CUOLSTRIP UNITS 1 AND 2 ARE BOTW EQUIPPED
ADL/COMBUSTION £QUIP ASSOCIATE WITH OPENRATIUNAL LIMEZALKALINE FLYASH SCHUBBING SYSTEMS FOR THE REMOVAL
LIME/ALKALINE FLYASH UF PARTICULATES AN SULFUR DIOXI]UE,

STARTUP 7/81

L i e T L e mm e P R L Rl e b bl il L T N LT

NEVADA POmEN CONSIDERING HOT SIDE ESP [N CONJUNCTION WITH AN FEGD SYSTEM, SPECIFICA=-
HARRY ALLEN 1 TIUNS HAVE NOT YEY BEEN PREPAKED,

S00 MW = Ntw
COAL

VENDOR NOT SELECTLD
PROCESS NOT SELECTED
STARTUP 6785

NEVADA POwWER CUNSIDERING HOT SIDE ESP IN CONJUNCTION wlTRH AN FGD SYSTEM, SPECIFICaA-
HARRY ALLEN 2 TIONS HAVE NUT YET BEEN PREPARED,

S00 MW ~ NgnW
COAL

VENDOR NOT SELECTED
PROCESS NUT SELECTED
STARTUP 6/84

NEVADA POWER CONSIDERING HOT SIDE ESP IN CONJUNCTION mITH AN FGD SYSTEM, SPECIFICA~
HARRY ALLEN 3 TIUNS MAVE NUT YET BEEN PREPARED,

S00 Mw = NEW
COAL

VENOOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 6/85

E T e T T R R ey P L L L R R R ittt ettt

NEVADA PORER CUNSIDERING HUT SIVE ESP IN CONJUNCTIUN wITH AN FGD SYSTEM, SPECIFICA~
HARRY ALLEN 4 TIUNS HAVE NOUT YET HEEN PREPARED,

500 Mw - NEW
COAL

VENDOR NOT SELECTED
PROCESS NUT SELECTEL
STARTUP 6/86

NEVADA POWER REFER 10 SECTIUN § OF THIS REPORT FOR ALPDITIUNAL INFUKMATION,
REID GARDNEN 1 TH1IS SUDIUM CARBUNATE=-BASED (TRONA) SCKUBHING SYSTEM COUNSISTS UF ONE
125 Mw « RETROFIT MODULE CUNTAINING A TwIN VARIABLE=THROAT VENTUR] SCRUBBER FOLLOWED BY A

CUAL U.5 = 1.U PERCENT SULFUR SEPARATOH IN SERIES AlTH & SINGLL=STAGE PERFOURATEO-PLATE naASH YOwER,
ADL/COMBUSTION EUUIP ASSOCTATE PRIMARY PAKTICULATE CUNINOL IS PROVIDED BY UPSTREAM MECHANICAL COLLECTURS,

SODIUM CARBUNATE AN INDIRECT STEtAM HUOT AIK REHEAT SYSTEM KAISES THE GAS TEMPERATURE 30 F
STARTUP VAL PRION 10 DISCHARGE YU THE MAIN STACK, THE FLUE GAS CLEANING WASTES ARE
ULTIMATELY NDISPUSED IN A UN=STITE CLAY-LINED SOLAR EVAPORATION POND,
NEVADA POWER REFER 10 SECTIUN 3 OF THIS WEPURT FUR ADUITIONAL INFUKMATION,
REID GARDNEK ¢ THIS SUULIUM CANHUNATE=BASED (THONA) SCRUBBING SYSTEM CONSISTS OF ONE
125 MW ~ KRETROFII MODULE CUNMIAINING A TWIN VARIAHBLE=THKRUAT VENTUR]I SCRUBBER FOLLOWED BY A

COAL 0.5 = 1.0 PERCENT SULFUR SEPAKAION [N SERIES ~#1TH A& SINGLE=STAGE PERFORATED=PLATE wWASH TOWER.
ADL/COMBUSTIUN £AUIP ASSUCTATE PRIMARY PARVICULATE CONTKROL 1S PROVIUED BY UPSTREAM MECHANICAL COLLECTURS,
SODIUM CAKIIUNATE AN IWDIWFCE STEAM HOT AIN REHEAT SYSIEM RAISES THE GAS TEMPERATURE 30 F
STARTUP a/14 PRIUK TO DISCHARGLE 10 THE MAIN SIACK. THE FLUE GAS CLEANING WASTES ARE
ULTIMATELY DISPOSED IN Al ON=SITE CLAY=LINED SULAR EVAPONATION POND,

[ T e L T e L L T Y L L Y Y R R L Y Y Y R L)
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SECTIUN 2
STATUNS OF FGU SYSTEMS
UNIT JDENTIFICAYION CUKRRENT STATUS
NEVADA PORER REFER T0 SECTIUN 3 OF THIS REPORT FOK ADUITIONAL INFORMATION,
REID GARDNER 3 THIS UNIT IS A New CUAL=FIREU BOILER TMAl IS EUUIPPED wITH SUDIUM
125 Mw = NEW CANBONATE ~BASFD(TRUNA)SCRUBBING SYSTEM wHICH INCURPOKRATES A TwiN

COAL 0.5 = 1.0 PERCENT SULFUR VARIABLE=THROAT VENTUHR] SCRUBBER FULLOWED BY A SEPARATOR IN SERIES WITH
ADL/COMBUSTION EQUIP ASSOCIATE A SINGLF=STAGE PERFONATED=PLATE wASH TUWER, MFCHANICAL COLLECTURS PRUVIDE

SODIUM CARBONATE PRIMARY PARTICULATE CONTROL, REHEAT IS PRUOVIDEUL dY AN [NDIRECT STEAM HOY
STARTUP 1776 AIR REHEAY SYSTEM, wASTt DISPOSAL 1S ON=SITE CLAY=LINED POND.
DIRECT HWUT B1R WEHEAT SYSTEM. WASTE DISPOSAL IS UN=SITE CLAY=LINED POND.
NEVADA POWER NEVADA PUWER CUMPANY HAS SIGNED A LETIER OF INTENT wlTH COMBUSTION EQNIP-
REID GARDNER a MENT ASSUCIATES FOW THE CONSTRUCTION OF AN FGD SYSTEM ON REID GARDNER NO,
125 MW = NEW 4. CONSTRUCTIUN OF THE HOILFR, WUMEVER, HAS BEEN INDEFINITELY POSTPONED,

COAL 0~5= 1,0 PERCENT SULFUR
ADL/COMBUSTION EQUIP ASSOCIATE
SODIUM CARBUNATE

STARTUP [ ]

NEVADA POWER
WARNER VALLEY 1

250 mMw = NEW SPECIFICATIONS ARE BEING PREPARED FUR A SCRUBBING SYSTEM. NEVADA POWER
COAL HAS NDT YET ANNOUNCED PLANS FOR THIS UNIT’S EMISSION CONTROL STRATEGY.
VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 6/82

NEVADA PORER
WARNER VALLEY 2
250 Mwn = NEnW SPECIFICATIONS ARE BEING PREPARED FOR A SCRUBBING SYSTEM, NEVADA POWER

COAL HAS NOT YET ANNOUNCED PLANS FOR THIS UNIT’S EMISSION CONTROL STRATEGY.
VENDOR NOY SELECTED

PROCESS NOT SELECTED
STARTUP 6/83

NEW ENGLAND ELEC SYSTEM THE UTILITY IS CURKENTLY INVESTIGATING VARJOUS ADVANCED REGENERABLE
BRAYTON POINT 3 FLUE GAS DESULFUNTZATIUN SYSTEMS WHICH OFFER A BREAKTHROUGH 1N

650 Mw = RETROFI?T OPERATING COSTS ANU PRUOUCE ELEMENTAL SULFUR AS AN END
FUEL OIL, LOW SULFUR PRODUCT, THE UTEILITY IS CURRENTLY INVOLVED IN BENCH AND LABORATORY
VENDOR NOT SELECTED SCALE INVESTIGATIONS OF SULFUR RECOVERY, THE NU. 3 UNIT IS CURRENTLY
PROCESS NOT SELECTED UPERAT]IONAL, FIRING LOW SULFUR FUEL UTL.

STARTUP [ ]

NIAGARA MOHAWK POWER COOP A CONTHACT WAS AWARDED TO ATUMICS INTERNATIONAL FOR THE DESIGN AND IN~-
CHARLES R, HUNTLEY o STALLATION OF AN AQUEOUS CARBONATE FGD SYSTEM, THIS DEMONSTRATION SYSTEM
100 Mw = RETROFIY nILL PRODUCE END=PRODUCT SULFUR, FUNDS ARE BEING PROVIDED BY THE US EPA

COAL 2.5=4,5 PERCENT SULFUR AND THE EMPIRE STATE ELECTRIC ENERGY RESEARCH COWP, THE DESIGN S02 RE-

ATOMICS INTERNATIONAL MOVAL EFFICIENCY WILL BE 90 PERCENT. GROUND BREAKING FUR CONSTRUCTION wWILL
AQUEOUS CARBONATE BE IN LATE FALL 1978.

STARTUP 0/80

NORTHERN INOIANA PUB SERVICE NORTHEKN INDIANA PUBLIL SERVICE IS CURRENTLY CONSIDERING A LIME UR LIME=
BAILLY 7 STONE SCRUBPING UNIT FUR BATLLY 7 AND 8, THEY ARE ALSO WAITING FOR

190 Mw - RETROFIT PERFORMANCE WESULTS UF THE WELLMAN LUKD/ALLIED CHEMICAL UNIT IN SERVICE
COAL 3 PERCENT SULFUR AT DEAN H, MITCHELL 11. LUm SULFUR CUAL MAY BE EMPLOYED TO COMPLY WITH

VENDOR NOT SELECTYED $02 EMISSIUN REGULATIONS. APPLICABLE INDIANA SO2 WREGULATIONS ARE STILL NOT
PROCESS NOT SELECTED FIRMLY ESTABLISHED.
STARTUP 0/ 0

NORTHERN INDIANA PUB SERVICE NORTHEKN INDIANA PUBLIC SIRVICE IS CURRENTLY CONSIDERING A LIME OR LIME~
BAILLY 8 STYONE SCHUBBING UNIT FUR BAJLLY 7 AND b, THEY ARE ALSO wWAITING FOR

400 MW = RETROFIT PERFORMANCE RESULTS UF THE WELLMAN LORD/ALLIED CHEMICAL UNIT IN SERVICE
COAL 3 PERCENT SULFUR AT DEAN H, MITCHELL 11. LOw SULFUN CUAL MAY BE EMPLOYED TO COMPLY WITH

VENDOR NOT SELECTED 502 EMISSION REGULATIONS, APPLICABLE INDIANA SU2 REGULATIONS ARE STILL NOT
PROCESS NOT SELECTED FIRMLY ESTABLISHED,
STARTUP 0/ v
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SECTION 2
STATUS OF FGD SYSTEMS
UNIT IDENTIFICATION CURRENT STaATyS
NORTHMERN INOIANA PUB SERVICE REFER TO SECTIUN 3 OF THIS REPORT FON ADUITIUNAL INFORMATION,
DEAN H, MITCHELL 11 THIS FGD SYSTEM IS AN INTEGHATION OF THE mELLMAN=LORD SO2 NECOVERY PROCESS
11S MW = RETROFIT OFFERED BY DAVY POwWEWKGAS AND THE S02 TU SULFUR REDUCTION PROCESS DE=-
CUAL 3.2=3.5 PERCENT SULFUR VELOPED BY ALLIED CHEMICAL., DAVY PUWERGAS IS THE DESIGN AND CONSTRUCTION

DAVY POWERGAS/ALLIED CHEMICAL FIRM AND ALLIED CHEMICAL IS SYSTEM OPENATOR AND PRODUCT MARKETER,
WELLMAN LORD/ALLIED CHEMICAL PERFURMANCE TESTS wWEKE SUCCESSFULLY COUMPLETED ON SEPTEMBER 14, 1977, A

STARTUP 11/76 DEMONSTRATION YEAR COMMENCED ON SEPTEMBER 16, 1977,
NORTHFRN STATES PUWER REFER TO SECTIUN 3 OF THIS REPORT FOR ADNITIONAL INFORMATION,
SHERBURNE 1 FULL COMMERCIAL UPERATION OF THE SYSTEM BEGAN ON MAY 1, 1976, THE SCRUB=
710 MW = NEwW BING SYSTEM FOR THIS UNIT CONSISTS OF 12 MODULES, EACH SCKUBBING MUDULE
COAL 0.8 PERCENT SULFUR INCORPORATES A VENTURI=ROD SECTIUN AND A MARBLE BED ABSORBER FUR PAR=
COMBUSTION ENGINEERING TICULATE AND SULFUR DIUXIDE REMOVAL. A FORCED OXIDATION SYSTEM CONVERTS
LIMESTONE/ALKALINE FLYASH ALL THE CALCIUM SULFITE TO SULFATE PRIUR TO DISCHARGE 70O & CLAY-LINED
STARTUP 3/76 SETTLING PUND. STACK GAS REHEAT IS PROVIDED BY IN=LINE HUT wWATER TUBES,
NORTHERN STATES POANER REFER 710 SECTIUN 3 OF THIS REPORT FUW ADDITIUNAL INFORMATION,
SHERBURNE 2 THE SHERBURNE NU, 2 AIR UQUALITY CONTROL SYSTEM™ IS IDENTICAL IN DESIGN TO
710 MW = NEW THE SYSTEM IN UPERATION ON THE NU. 1 UNIT AT THIS STATION, TWELVE 2-STAGE
COAL 0,8 PERCENT SULFUR PARTICULATE SCRUBBER (VENTURI=ROD SCRUBBER) AND SULFUR DIOX]DE ABSORBER
COMBUSTION ENGINEERING (MARBLE~-BED ABSORAER) MUOOULES ARE PROVIDED FOR FLY ASH AND S02 CONTROL,
LIMESTONE/ALKALINE FLY ASH ELEVEN MODULES ARE REQUIRED FOR FULL GENERATING CAPACITY OPERATIONS,
STARTUP a/77 THE CALCJUM SULFITE 1S FORCIBLY OXIDIZED TU SULFATE PRIOK TO DISCHARGE TO
THE OISPUSAL POND. STACK GAS REHEAT PROVIDED BY INeLINE HOT nATER TUBES.
NORTHERN STATES POWER TWO ADDITIUNAL CUAL<FIRED POWER-GENERATING UNITS ARE SCHEDULED TO BE IN=
SHERBURNE 3 STALLED AT NSP°S SHERBURNE COUNTY GENERATING STATION IN BECKER MINNESOTA,
860 Mw = NEW COMBUSTIUN ENGINEERING WAS AWARDED A CONTRACT FOR LIMESTONE SLURRY SPRAY
COAL 0.8 PERCENT SULFUR TOWER FGD SYSTEMS UN THE 860 Mw UNITS 3 & a, THE 2= STAGE SCRUBBING SYSTEM
COMBUSTION ENGINEERING NILL REMOVE PARTICULATE (99.5X) & S02 (80%)., THE BOILER CONTRACT HAS BEEN
LIMESTONE/ALKALINE FLY ASH AWARDED TO BABCOCK AND WILCOX AND THE TURBINE wILL BE SUPPLIED BY GENERAL
STARTUP S5/78% ELECTR]IC., CONSTRUCTION IS SCHEDULED TO CUMMENCE DURING THE SUMMER OF ‘78,
COMMERCTIAL START«UP DATES ARE NOw SCHEDULED FOR MAY 1981 AND MAY 1983,
NORTHERN STATES POWER TNQ ADDITIONAL COAL=FIRED POWER=GENERATING UNITS ARE SCHEDULED TO BE IN-
SHERBURNE 4 STALLED AT NSP'S SHERBURNE COUNTY GFNERATING STATION IN BECKER MINNESOTA,
860 MW = NEw COMBUSTION ENGINEERING WAS AWARDED A CONTRACT FOR LIMESTONE SLURRY SPRAY™
COAL 0,8 PERCENT SULFUR TOWER FGD SYSTEMS ON THE 860 Mw UNJTS 3 & 4, THE 2-STAGE SCRUBBING SYSTEM
COMBUSTION ENGINEERING wILL REMOVE PARTICULATE (99.5X) & S02 (8ux). THE BOILER CONTRACT HAS BEEN
LIMESTONE/ALKALINE FLY ASH ARE NOw SCHEDULEL FOKR MAY 1981 AND MAY 1983, THE BOILER CONTRACY HMAS BEEN
STARTUP 5783 AWARDED TO BABCOCK AND wILCOX AND THE TURBINE wnILL Bt SUPPLIED BY GENERAL
ELECTRIC.
OTTER TAIL PONWER THIS NEW COAL=FIRED STATION IS JOINTLY OWNED BY FIVE UTILITIES. OTTER
COYOTE 1) TAIL PUWER IS THE MAJOK OWNER AND CONSTRUCTOR, MUNTANA-DAKOTA UTILITIES
Q00 Mw = NEW IS THE FACILITY UPERATOR, THIS PLANNED UNIT wILL FIRE LOw SULFUR LIGNITE
LIGNITE 0.9 PERCENT SULFUR FRUM THE MERCER COUNTY AREA IN A B&W CYCLONE BOILER, THE CONTRACY
WHEELABRATOR=FRYE/A,I. FOR THIS AQUEOUS CARBONATE/FABRIC FILTER 802 SCRUBBER wAS ANARDED TO
AQUEOUS CARBONATE WHEELABRATUR-FRYE AND ATOMICS INTERNATIONAL. THE ORY REMUVAL SYSTEM COM=
STARTUP S/81 BINES AI°S AQUEOUS CARBUNATE PROCESS IN A W=F FABRIC FILTER, PLANT CON-
STRUCTION BEGAN SEPT, 77, START=UP IS SET FUR MAY 81,

PACIFIC GAS AND ELECTRIC PGBE ANNOUNCED PLANS TU BUILL TwD 80U=Mm COAL=FIRED POWER GENERATING
FOSSIL 1 UNITS IN NURTHERN CALIFORNIA, THE FIRST UNIT WNILL BURN CUAL WITH A MEAT~
800 MW = NEW ING VALUE UF 12000 BTU/LB, 0.8% SULFUR AND 10X ASH CONTENTS, THE SECOND

COAL 0.8 PERCENT SULFUR UNIT wiLL BURN COAL OF EWUUAL OR BETTER QUALITY, THE EMISSION CONTROL
VENDOR NOT SELECTED SYSTEM wILL CONSISY UF AN ESP OR BAGHOUSE AND A LIMESTONE FGD SYSTEM,
LIMESTONE SLUDGE wILL BE DISPUSEDL OUF IN A LANDFILL. START=UP DATES ARE 1984 AND 1985
STARTUP 0/84 FOR NOS. 1 AND 2 RESPECTIVELY,

PACIFIC GAS ANO ELECTRIC PGSE ANNUUNCED PLANS TU BUILD Tw0 800=Mw COAL-FIRED POWER GENERATING
FOSSIL & UNITS IN NORTHERN CALIFORNIA. THE FIRST UNIT mwiLL BURN COAL WITH A HEATe
800 MW = NEW ING VALUE OF 12000 BTU/LB, 0.8X SULFUR AND 10X ASH COUNTENTS. THE SECOND

COAL 0.8 PERCENT SULFUR UNIT wlLL BURN CUAL UF EQUAL OR BETTER QUALITY, THE EMISSION CONTROL
VENDOR NOT SELECTED SYSTEM wILL CONSIST UF AN ESP OR BAGHOUSE AND A LIMESTONE FGD SYSTEM,
LIMESTONE SLUDGE wILL BE DISPOSEUL UF IN A LANDFILL, START=UP DATES AKRE 1984 AND 1985
STARTUP 0/85 FOR NOS., 1 AND 2 RESPECTIVELY.
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SECTIUN 2
STATUS OF FGL SYSTEMS
UNIT IDENTIFICATION CURRENT STATUS
PACIFIC POWER 8 LIGHT THE AIk CORRECTION DIVISION OF UOP wAS AWARDED A CONTRACT FOR AN FGD
JIM BRIDGER & SYSTEM AT TH]S NEW=S09 Mw COAL=-FIRED UNIT. THE FGO SYSTEM WILL CONSISY OF
S09 MW - NEW PARALLEL THAY TOWER ABSORBER MODULES, EACH (REAVING ONE-THIRD OF THE

COAL 0,56 PERCENT SULFUR(AVG,) BOILER FLUE GAS AT FULL LOAD, AN ESP WILL PROVIDE PRIMARY PARTICULATE
AIR CORRECTION DIVISIUN, uOP CONTHOL. A CEJLCUTE=LINED WET/DRY STACK IS INCLUOED IN THE SYSTEM, PPL’S

SO0IUM CARBONATE PILOT STuUDY INSPECTION REVEALED SCALE FORMATION PROBLEMS, TESTS ARE BEING
STARTUP 9/19 CONDUCTED 10 RESOLVE THIS PROBLEM. TU DATE, THE FOUNDATION IS IN AND
VESSEL ERECTION IS 22 PERCENT COMPLETE,
PENNSYLVANIA POWER REFER 10 SECTIUN 3 OF THIS REPORT FOR ADDITONAL INFORMATION,
BRUCE MANSFIELD 1 THIS EMISSION CONTROL SYSTEM WAS DESIGNED TO REMOVE FLYASH AND 802 FROM
825 Mw = NEw 3.35 MM ACFM OF FLUE GAS USING THIUSURBIC LIME AS A SCRUBBING ABSORBENT.
COAL &.7 PERCENT SULFUR THE INITIAL SHAKEDOWN AND DEBUGGING PHASE OF OPERATION BEGAN FOR PARY OF
CHEMICO THE SYSTEM IN DECEMBER 1975, PARTIAL COMMERCIAL OPERATION COMMENCED IN
LIME APRIL 1976, THE UNIT WAS CERTIFIED FULL=LOAD COMMERCIAL IN JUNE 1976.
STARTUP as76 THE FGD SYSTEM HAS EXPERIENCED OPERATTIONAL PROBLEMS SINCE 1T HAS BEEN IN
SEKVICE REGUIRING A NUMBER OF SYSTEM REPAIRS AND DESIGN MODIFICATINS,
PENNSYLVANIA POWER REFER TO SECTION 3 OF THIS REPORT FOR ADOITIONAL INFORMATION,
BRUCE MANSFIELD 2 1H]IS EMISSION CONTROL SYSTEM nAS DESIGNED TO REMOVE FLYASH AND 302 FROM
825 MW = NEW 3,35 MM ACFM OF FLUE GAS USING THIOSORBIC LIME AS A SCRUBBING ABSORBENT,
COAL 6.7 PERCENT SULFUR SIX SCRUBBING TRAINS, EACH INCLUDING TwO VENTURI SCRUBBERS IN SERIES
CHEMICO ARRANGEMENT, AKE PROVIDED FOR FULL=LOAD OPERATION. THE INITIAL SHAKEDOWN
LIME AND DEBUGGING PMASE OF OPERATION BEGAN FOR THREE TRAINS IN JULY, 1977,
STARTUP 1777 FULL COMMERCIAL UPERATION FOR THE ENTIRE SYSTEM COMMENCED ON OCTOBER 1.,
1977.
PENNSYLVANIA PONWER THE PULLMAN KELLOGG DIVISIUN OF PULLMAN INCORPORATED HAS BEEN AWARDED
BRUCE MANSFIELD 3 A CONTRACT FOR THE INSTALLATION OF AN FGD SYSTEM, THE EMISSION CONTROL
825 MW - NEW SYSTEM FOR THIS UNIT wILL CONSIST OF ESP’S UPSTREAM OF FIVE ®WEIR HORIZON-
COAL 8.7 PERCENT SULFUR TAL CRUSSFLOw WET SCRUBBING MODULES, CONSTRUCTION OF THE BOILER IS
PULLMAN KELLOGG CURRENTLY IN PROGRESS, UNIT START=UP wILL BE IN APRIL 1980,
LIMNE

STARTUP a/80

PHILADELPHIA ELECTRIC THE UTILITY PLANS FO RETROFIT ONE UF THE TwO BOILERS AT CROMBY WITH AN
CROMBY FGD SYSTEM, HOWEVER, A FINAL DECISION HAS NOT BEEN MADE. THE SYSTEM

150 Mw - RETROFIT BEING GIVEN PRIMARY CONSIOERATION IS MAGNESIUM OXIDE. ENGINEERING DESIGN
COAL 2=& PEKRCENT SULFUR WORK IS SCHEDULED TO COMMENCE SOON. TENTATIVE FGD SYSTEM START=UP 1S
UNITED ENGINEERS / PECO SCHEDULED FOR JUNE 19680. CURRENTLY, PECO IS CONTINUING PROCESS EVALUATION
MAGNESIUM OXIDE STUDIES AT THE EUDYSTONE EXPERIMENTAL UNIT,

STARTUP 6/80

PHILADELPHIA ELECTRIC REFER 7O SECTIUN 3 OF THIS REPORT FOR ADDITIONAL INFORMATION.
EDDYSTONE 14 THE EMISSION CUNTROL SYSTEM FOR THIS UNIT CONSISTS OF THREE PARALLEL
120 MW = RETROFIT SCRUBBING TRAINS FOR THE CUNTROL OF PARTICULATE AND SULFUR DIOXIDE.
COAL 2.5 PERCENT SULFUR THE C=SIDE SCRURBING TRAIN INCLUDES AN Su2 ABSURBER MODULE IN SERIES
UNITED ENGINEERS / PECO WITH A PARTICULATE SCRUBBER, APPROXIMATELY ONE=THIRD OF THE BOILER FLUE
MAGNESIUM OXIOE GAS IS SCRUBBEO wITH MAGNESIUM OXIDE SLURRY FOR SO2 REMOVAL. THE SPENT
STARTUP 75 SLURRY IS REGENERATED AT THE ESSEX SULFURIC ACID PLANT IN NEWARK, N.J.
THE REGENERATED MAGOx IS RETURNED TO THE PLANT FOR S02 SCRUBBING SERVICE.
PHILADELPHIA ELECTRIC THE INSTALLATION OF AN FGD SYSTEM ON THE BALANCE OF THE FLUE GAS FROM
EODYSTONE 18 THIS UNIT wILL FOLLOW PENDING THE OUTCOME OF THE PERFORMANCE OF THE EXPERe
240 Mw = RETROFIV IMENTAL SCRUBBING UNIT WHICH HAS BEEN INSTALLED AND CURRENTLY OPERATIONAL
COAL 2.5 PERCENT SULFUR ON THIS UNIT. CURRENTLY, 3 PARTICULATE SCRUBBERS ARE TREATING THE FULL
UNITED ENGINEERS / PECO GAS LOAD FROM THIS UNIT.

MAGNESIUM UXIOE
STARTUP 6/8¢

PHILADELPHIA ELECTRIC THE UTILITY 18 AWAITING PERFORMANCE RESULTS FROM THE EXPERIMENTAL FGD
EDDYSTONE 2 SYSTEM INSTALLED ON UNIT 1 AT THIS SYATION BEFORE PROCEEDING WITH THE
336 MW = RETROFITY DESIGN OF AN FGD SYSTEM FOR THIS COAL=FIRED BOILER., THE SYSTEM BEING

COAL 2.4 PERCENT SULFUR GIVEN FRIMARY CONSIDERATION 1S MAGNESIUM OXIDE, DESIGNED JOINTLY BY
UNITED ENGINEERS / PECO UNITED ENGINEERS AND PHILADELPHIA ELECTRIC. ENGINEERING DESIGN WORK IS

MAGNESIUM OXIDE SCHEOULED YO COMMENCE SOUN, TENTATIVE FGD SYSTEM START=UP IS SCHEDULED
STARTUP 6/80 FOR JUNE 1980,
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SECTTuUN 2
STATUS UF FGU SYSTEMS
UNIT IUENTIFICATION CURRENT STATUS
POTOMAC FLECTRIC POWFR THFRE ARF NO FIwM PLANS FUR [NSTAILATION OF AN FGD SYSTFM, STARTUP DATE
DICKXERSON & OF THE AUOILEX 1S PLANNED FOR 1989, THIS UNIT wiLL BURN ¢ PERCENT SULFUR
800 MW - N&w CUALL AN]TH & HEATING VALUE OF 11,000 HTu/LH,

COAL 2.0 PERCENT SULFUR
VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 5785

PUNER AUTHORITY OF NEw YORK THE UTILITY IS CUNSIDEKING HUTH RFGFNFRABRLF AND LIMESTONE FGD PROCESSFS.
ARTHUR KILL PLANT FGN TELANOLOUGY IS BEINL CONSIODERED FUOR A FOSSIL FUEL BURNING UNIT wHICH
700 MW ~ NEW nILL F+PLUY COAL AS THE PRIMARY FUEL AND OIL AS HACKUP, REFUSE WILL BE
COAL = 3X SULFUR = REFUSE PRUVIUED AS A SUPPLEMENTAL FUEL SUPPLY, THE PREFERRED PLANT SITE IS THE
VENDOR NOT SELECTED AWTHUR ®K1LL FACILITY LUCATED ON STATEN ISLAND, THE PRUJECT DESIGN ENGI-
PROCESS NUY SELECTEOD NEERING FIRM [S SARGENT AN LUNDTY, PUBLIC SERVICE COMMISSIUN HEARINGS

STARTUP 11/84 ARE IN PROGLKRESS.,
PUBLIC SERVICE OF INDiANA THE UTILITY IS In THE PRUCESS UF PREPARING SPECIFICATIONS, SCHEOULED
GIBSON S START=UP OF IHIS 650 Mw UNIT IS 1982.

650 MW = NENW
COAL 3.3 PERCENT SULFUR
VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 0/8¢e

PUBLIC SERVICE OF NEW MEXICO THIS FGD SYSTEM 1S AN INTEGRATION OF THE wWELLMAN LOURD SO2 RECOVERY PROCESS

SAN JUAN 1 UF DAVY POWENGLAS AND ALLIED CHEMICAL'S Sue REDUCTION TO SULFUKR PROCESS.
314 MW = NEW A HOT SIDE ELECTROSTATIC PRECIPITATOR PRECEDES THE FGD SYSTEM, OF THE
COAL 0.8 PEKCENT SULFUR FOUR ABSUKRBER TOWERS INSTALLED THREE ARE NEEDED FO CARRY THE FULL LOAD.

DAVY POWERGAS/ALLIED CHEMICAL MCOLTEN SULFUW wILL Bt STURE!D ON THE PLANT SITE, THE INSTRUMENTATION
WELLMAN LORD CONTROL PRUBLEM »WEVIOUSLY REPORTED HAS BEEN SOLVED. CONSTRUCTION IS NUW
STARTUP q/78 COMPLEYE, FLUE GAS FIRST ENTERED THt FGD SYSTEM APRIL 8, 1978,

1978,

PUBLTC SERVICE OF NEw MEXICU CONSTRUCTION IS NFAKRING CUMPLETION, START=UP IS NOw SCHENDULED FOR JULY
SAN JUAN 2 1978, THIS FGD SYSTEM IS AN INTEGRATIUN UF TrHE WELLMAN LORD SU2 RECOVERY
306 MW = RETROFIT PROCESS OF DAVY PUWERGAS AND ALLIED CHEMICAL'S SO02 REDUCTION TU SULFUR
COAL 0.8 PERCENT SULFUR PROCESS. & HUT SIDE ELECTRUSTATIC PRECIPITATOR wILL PRECEOE THE FGD SYu-

DAVY PONERGAS/ALLIED CHEMICAL T1Fr, FOUK ABSUKRHBER TOWENS wilLL HE INSTALLED FOR THIS UNIT, THREE wilLL
WELLMAN LORL CARRY THE FULL LUAU. MULTEN SULFUKW wilLL BE STYOREU uUN THE PLANT SITE.
STARTUP 1/78 START=UP DELAY wAS CAUDED BY A BOILER EXPLUSION, THE POWER PLANT HAS NOUW

RETURNED TO SERVICE,

PUBLIC SERVICE UF NEW MEXICO THE UTILITY AWNARDED A LONTRACT TOU DAVY PUWERGAS FOR

SAN JUAN 3 ONE MODULE wHICH WILL BRING THE UNJT INTO COMPLIANCE WITH NSPS BY JAN,
468 MW = NEW 1979, THE FGO SYSTEM FOR THE REMAINDER UF THE FLUE GAS FROM THIS S00=Mw
COAL 0.8 PERCENT SULFUR UNIT HAS NUT BEEN SELELTED, PRIMARY PARTICULATE CONTROL wiLL BE EFFECTED

DAVY POWERGAS BY AN UPSTKEAM FSP, THt SINGLE MUDULE IS CURRENTLY UNDER CONSTRUCTION.
WELLMAN LORUL CONTRACT NEGUTIATJUNS ARE CURRENTLY UNDERWAY FOR THE BALANCE OF THE UNIT
STARTUP 1781 3 FGD SYSTEM AND FUR THE ENTIRE UNIT 4 SYSTEM,

PUBLIC SERVICE OF NEW MEXICO Yht UTILITY HAS PLACED A HULD ON FURTHER ENGINEERING DESIGN WORK AT THE

SAN JUAN & PRESENI TIME. THE PRESE«T PLANS INCLUDE A AELLMAN LORD Su2 RECUVERY

472 MW = NEW PRUCESS, AN ESP wILL Bt PRUVIDED UPSIKREAM UF THE FGD SYSTEM FOR PRIMARY
COAL 0.8 PERCENT SULFUR PANTICULATE CONTKOL, CUNTHRACT NEGOTTATIONS ARE CURRENTLY UNDERWAY IN
DAVY POWERGAS CUNJUNCTION wlTH NUNIT 3, THE PHOJECTED START-UF DATE FOR UNIT 4 IS May
WELLMAN LORD 1987,

STARTUP 1782

SALT RIVER PRUJECT THIS Nbw UNIT ~ILL BURN LUOW SULFUR WESTERN CUAL. A MAXIMUM OF 80X OF THE
CORONADO 1 FLUE GAS WILL B" SCRURHED 10 MEET SULFUR DI_AIDE EMISSION REGULATIONS,
350 Mw = NEW PULLMAN/KELLUGG wlLL PRUVIDE 2 wEIn HORIZUNTAL SPRAY TUWERS UTILIZING
COAL 1.0 PERCENT SULFUR (MAX) LIMESTUNE SLURNY FuUk SUQ CUNIRUL, FTHE SYSTEM wlLL UTIL1ZE RUBBER=LINED
PULLMAN KELLOGG SLuKKY RECYCLE PUMPS, BACH RATEND AT 9BUO GPM, KIGIFLAKE-LINED SCRUHBEN
LIMESTONE MOODULES, VERTICAL nHEIL MIST ELIMINATONS AND A MINIMUM OF 20 PEKRCENT
STARTUP a/79 REHEAT, THF SLUDGE wIiLL oE PONDED. THE FUUNDATION [S IN AND STRUCTURAL

AOKRK IS 70 PERCENT CUMPLETE.
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EPA UTILITY FGO SURVEY: APRIL 1978 = MAY 1978

SECTION 2
STATUS OF FGU SYSTEMS
UNIT IDENTIFICATION CURRENT STATUS
SALT RIVER PROJECT THIS NEw UNIT wILL BURN LUW SULFUR WESTERN COAL. A MAXIMUM OF 80X OF THE
CORONADO 2 FLUE GAS wILL BE SCRUBBED TO MEET SULFUR DIUXIDE EMISSION REGULAYIONS,

350 MW = NEW PULLMAN/KELLUGG WILL PHUVIDE 2 wEIR MORIZUNTAL SPRAY TOWERS UTILIZING
COAL 1.0 PERCENT SULFUR (MAX) (L IMESTONE SLURRY FUR Suc CONTROL. THE SYSTEM wilLL UTILIZE RUBBER=-LINED
PULLMAN KELLOGG SLURRY RECYCLE PUMPS, EACH RATED AT 98U0 GPM, RIGIFLAKE=LINED SCRUBBER
LIMESTONE MODULES, VERTICAL HEIL MIST ELIMINATURS AND A MINIMUM OF 20 PERCENT
STARTUP @/80 REMEAT, THE SLUDGE WILL B8E PUNDED. THME FUUNDATION ]S IN AND STRUCTURAL

nOKRK IS S0 PERCENT CUMPLETE.
SALT RIVER PRUJECT THIS NEW UNIT wiLL BURN LOm SULFUR WeESTERN CUAL. 80 PEKCENT UF THE
CORONADO 3 GAS aILL BE SCRUBBED TU MEET SULFUK DIUXIDE EMISSTON REGULATIONS.

350 Mw = NEW THE UTILITY 1S CURRENTLY CONSTDENING THE INSTALLATION OF TwO HORIZUNTAL
COAL 1.0 PERCENT SULFUR (MAX) SPRAY TOWERS EMPLUYING A LIMESTONE SCRURBING SULUTION TO REMOVE 502 FROM
VENDOR NOT SELECTED THE FLUE GAS, SCHEODULEU COMMERCIAL OPERATION DATE IS 1987, PLANS FOR
LIMESTONE AN EMISSION CONTROL SYSTEM HAVE NUT BEEN FINALIZED. SLUDGE wlLL PROBABLY
STARTUP 0/87 BE PUNUED.
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SIKESTON BOARD OF MUN]JC. UTIL. BBw mwAS AWARDED A CONTKACT FOR THE BOILER AND AIR GUALITY CONTROL SYSTEM.

SIKESTON POWER STATION 2.8 PEKCENT SULFUR CUAL IS TO BF BUKNED. THE AQCS mILL CONSISY OF 2 ESP’'S
235 Mw = NEwW FOLLOWED BY 3 FGD MODULES, EACH CAPABLE OF HANDLING 50X OF THE BOILER

COAL 2.8 PERCENT SUFUR LOAD; UNE nwILL BE ON STAND=BY AT ALL TIMES. THt SIKESTON STATION WILL

BABCOCK & wILCOX FEATURE A DOUBLE-LINED STACK, 2 PONDS (ONE FOR FLY ASH, ONE FOR SCRUBBER

LIMESTONE SLUDGE/BOTTOM=aSH DISPOSAL), AND 4 AXIAL FLOW FANS, NO STACK GAS REHEAT IS

STARTUP 6/81 PLANNED. MAXIMUM FLUE GAS CAPACITY IS 748,390 ACFM & 288 F, CONSTRUTION

COMMENCED IN MaAY 1978,

SOUTH CAROLINA PUBLIC SERVICE REFER YO SECTION 3 OF THIS REPURT FOR ADUITIUNAL INFURMATION.

WINYAM 2 THE EMISSIUN CUNTRUL SYSTEM FOR THIS UNIT CUNSISTS OF A 10UX CAPACITY ESP
280 Mw = NEW FOLLOWED BY A SOX CAPACITY LIMESTONE FGD SYSTEM. ONE FGD MODULE, CONSIST-

COAL 1,0 PERCENT SULFUR ING UF A VENTUR[ SCRUBBER AND THRAY TOWER ABSURBER, REMOVES 7uX OF THE

BABCOCK & wILCOX INLET $02, REMEAT IS SUPPLIED BY FLUE GAS BYPASS, THE SCRUBBING wASTES

LIMESTONE ARE DISCHARGED TO AN ON=SITE, UNLINEDO LIKED PUND, THE NO., 2 UNIT

STARTUP 1/17 COMMENCED INITIAL UPERATION IN JULY 1977, THE ACCEPTANCE TEST FOR COM-

MERCIAL CERTIFICATION nAS SUCCESSFULLY CUMPLETED IN DECEMBER 1977,

SOUTH CAROLINA PUBLIC SERVICE A CONTRACT HAS BEEN AmWARDED TO BABCOCK AND wILCOX FOR THE INSTALLATION

WINYAH 3 OF THE FGD SYSTEM UN ThIS UNIT. PARTICULATE REMOVAL WILL BE PROVIDED

300 MW = NEW BY RESEARCH COTTRELL ESP’S, THE ROILER IS COAL-FIRED DRY=BOTTOM UNIT
COAL 2.3 PERCENT SULFUR WHICH wILL BURN COAL wITH A 2.3X SULFUR CONTENT AND HEAT VALUE OF 11,500
BABCOCK & wlLCOX BTU/LB, THE GENERATING EUUIPMENT IS BEING SUPPLIED BY RILEY STOKER, 80X QF
LIMESTONE THE FLUE GAS wlLL BE SCRUPMBED AND 20X mnILL Bt BYPASSED FUR REHEAT, F6D
STARTUP 5/80 SYSTEM CUNSTRUCTION BEGAN IN MAY 1978 AND STARI=UP 1S SCHEDULED FOR

MAY, 1980,

SOUTHFRN ILLINOIS PUWER COOP THE EMISSIUN CONTRUL SYSTEM FOR THIS NEW COAL=FIRED RCILER CONSISTS OF AN

MARION & ESP FOR PARTICULATE CONTROL FOLLOWED BY 2 SPRAY TOWEWS FUR Su2 CONTROL.
184 MW = NEW LIMESTUNE SLURRY nwILL BE USED AS THE SCRUBBING REAGENT, SIPC IS NOT PLAN-
COAL 3.0 PEHCENT SULFUR NING TO UTILIZE FLUE GAS REHEAT AND IS CURRENTLY PLANNING ON BRICK LINING
BABCOCK & wlLCOX FOR THE STACK, SIPC INTENDS 10 USE A LANDFILL wITH ASH STABILIZATION OF
LIMESTONE WASTE FOR SLUDGE DOISPOSAL., CURRENTLY, CONSTRUCTION IS NEARLY 100X COM~
STARTUP 8/78 PLETE ANDO THE SYSTEM HAS BEEN AJR TESTED. START=-UP IS SCHEDULED FOR

AUGUST, 1978.

SOUTHERN ILLINOIS POWER COOP SOUTHERN ILLINUIS POmER COOP IS PLANNING A NEW COAL-FIRED UNIT FOR ITS

MARION S MARION STATION, THE NEw UNIT miLL BE MARION NO, S. THE PROCESS HAS NOT
300 MW = NEW BEEN DECIDED wWiTH RESPECT TO S02 REMUVAL, THE UNIT wILL FIRE 3.0% SULFUR
COAL 3.0 PERCENT SULFUR COAL AND MAY START UP AS EARLY AS 1983,

VENDOR NOT SELECTEO
PROCESS NOT SELECTED
STARTUP 0/8a

SCUTHERN INDIANA GAS & ELEC THE UTILITY HAS AWARDED A CONTRACT TU FMC FUR THE INSTALLATION OF A

A, B. BROWN 1 DOUBLE ALKALI SCHUBBING SYSTEM UTILIZING SODA ASH AND LIME. TWIS UNIT IS
250 MW = NEn A PART OF A NEw POWER STATION LOCATED IN WEST FRANKLIN, INDIANA. THE

COAL 3.7S PERCENT SULFUR SYSTEM WILL PROUDUCE FILTER CAKE AS A WASTE PRODUCT WMICH wILL BE DISe

FMC CORPORATION POSED UF IN AN ON=SITE LANDFILL. THE PARTICULATE EMISSIONS WILL BE CON-

OOUBLE ALKALI TROLLED BY A BUELL~ENVIRUTECH COLD-SIDE ESP. THE CONSTRUCTION WORK A
STARTUP e/79 ENGINEERING IS 30X CUMPLETE, ! N
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTIUN ¢
STATUS OF FGD SYSTEMS

UNIT IDENTIFICATION CUKRRENT STATUS
SOUTHERN MISSISSIPPI ELECTRIC CUNSTRUCTION Or THE wWET LIMESTONE SCRUBBING SYSTEM [S 90 PERCENT CuM=-
R. D. MORROW 1 PLETE, PARTICULATE wILL BE CUNTWOULLED 8Y A HIGH=EFFICIENCY ESP UPSTREAM

180 Mw =~ NEW OF THE SCRUBBING SYSTEM., DESIGN SULFUR DIUXIDE AND PARTICULATE REM,yVAL
COAL 1.0 PERCENT SULFUR EFFICIENCIES ARE 8S AND 99,6 PERCENT, RESPECTIVELY, A WATER SPHAY HAS
RILEY STOKER 7/ ENVIRONEERING BEEN ADDED IN THE oY=PASS DUCT TO PRUTECT THE LINER FRUM TEMPERATUNE
LIMESTONE EXCUKRSIOM,. SCRUBBER SLUDGE wlLL Bt STABILIZED WITH FLYASH AND DISPOSED ON
STARTUP 8rs78 THE PLANT SITE,

L L R T L T T X R Lk L Y L X E F T L L L L L L Y pny

SOUTHERN MISSISSIPP] ELECTRIC CONSTRUCTION OF THE wET LIMESTUNE SCRUHBING SYSTEM IS NEARING COMPLE~-

R, D MURRONW 2 TIUN, PARTICULATES wiLL BE CONTROLLEO BY A MHIGH=EFFICIENCY ESP UPSTREAM
180 MW = NEn UF THE SCHUBBING SYSTEM. DESIGN SULFUR OIOXIDE AND PARTICULATE REMUVAL

COAL 1.0 PERCENT SULFUR EFFICIENCIES ARE B85 AND 99,6 PERCENT, RESPECTIVELY, A WATER SPRAY HAS

RILEY STOKER / ENVIRONEERING BEEN ADDED IN THE BY-PASS DUCT TU PROTECT THE LINER FROM TEMPERATUKWE

LIMESTONE EXCURSION. SCRUBBEK SLUDGE wilLL BE STABILIZED wIIH FLYASH AND DISPOSED ON

STARTUP 10/78 THE PLANT SITE,

SOUTHWESTERN ELECTRIC POWER A CONTHACT FOR THE EMILSION CONTROL SYSTEM HAS BEEN AWARUED TO THE AIR

HENRY W, PERKEY 1} COKRECTION OIVISIUN OF UQOP, THE UNIT mwILL INCLUDE TWO COLO-SIDE ESP’S
720 MW = NEW FOR PARTICULATE REMOVAL AND A SPRAY TOWER STRATEGY UTILIZING A LIMESTONE

LIGNITE SLURRY FUR S02 CUNTRUL, START=UP IS EXPECTED BY JUNE 1983,

AIR CORRECTION DIVISION, UOP

LIMESTONE

STARTUP 6/83

SPRINGFIELD CITY UTILITIES REFER 710 SECITION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION.
SOUTHWEST 1 THE EMISSION CONTROL SYSTEM FOR THIS NEw COAL-FIRED UNIT CONSISTS OF A

200 MW = NEW FOUR=FIELD HIGH EFFICIENCY ESP (99.6X DESIGN) AND 2 TURBULENT CONTACT AB~-
COAL 3.5 PERCENT SULFUR SORBER MODULES (80% DESIGN) FOR THE CONTROL OF PARTICULATES AND S02. BOTH
AIR CORRECTION DIVISIUN, UOP THE ESP ANLD LIMESTUNE FGD SYSTEM ARE SUPPLIED BY UOP. THE SCRUBBING
LIMESTONE NASTES ARE DEWATERED BY A ROTARY DRUM VACUUM FILTER AND THE FILTER CAKE 1S
STARTUP ar’77 HAULED AwAY T0O A LANDFILL, INITIAL OPERATION OF THE FGD SYSTEM OCCURRED IN

APRIL 77. IN SEPT, 77, THE UNIT SUCCESSFULLY COMPLETED COMPLIANCE TESTING.

SPRINGFIELD WATER LIGHT & PwR A CONTKACT HAS BEEN AWARDED TO RESEARCH COTTRELL FOR THE INSTALLATION OF

DALLMAN 3 A LIMESTONE FGD SYSTEM, REQUIRED SULFUR DIOXIDE REMOVAL EFFICIENCY

190 MW = NEW IS 90 PERCENT, A SLUDGE DISPOSAL STRATEGY HAS NOT BEEN FINALIZED, 8UY
COAL 3.0=8,3 PERCENT SULFUR THE UTILITY IS CONSIDERING EITHER PONDING OR LANDFILL. CONSTRUCTION OF
RESEARCH COTTRELL THE FGD SYSTEM SHOULD COMMENCE IN LATE 1978. FGD START=-UP 18 SCHEDULED
LIMESTONE FOR JULY 1980. BUILEK UPERATION IS SCHEDULED TO COMMENCE IN JUNE 1978,

STARTUP 7/80

ST, JOE MINERALS CORP, CONSTRUCTION CONTINUES ON THE CITRATE PRUCESS SCRUBBING SYSTEM WMICH
6. Fo WEATON 1 wILL CUNTROL SO02 EMISSIONS FROM A 60-Mw COAL~FIRED PURER GENERATING

60 MW = RETROFILT UNIT AT ST, JOE MINERALS, THIS UNIT PROVIDES PUMWER FOR THE LOCAL UTILITY
COAL 3.0 PERCENT SULFUR GRID. FGD SYSTEM START-UP IS SCHEDULED FOR OCTOBER 1978. YHE REGENERABLE
BUREAU OF MINES FGD SYSTEM WILL PRODUCE ELEMENTAL SULFUR AS A BY=PRODUCT.
CITRATE

STARTUP 10/78
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TENNESSEE VALLEY AUTHORITY REFER TO THE BACKGROUND INFORMATION IN SECTION 3 OF TH1S REPORT. THIS
SHANWNEE 104 TURBULENT CONTACT ABSORBER (TCA) LIME/LIMESTONE SCRUBBING SYSTEM HAS BEEN
10 Mw = RETROFIT OPERATIONAL SINCE APRIL 1972. THIS TEST PRUGRAM ]S FUNDED BY THE EPA WITH
COAL 2.9 PERCENT SULFUR TVA AS THE CONSTRUCTOR AND FACILITY UPERATOR, THE BECHTEL CORP, UF SAN
AIR CORRECTION'DIVISION, UOP FRANCISCO IS THE MAJOR CONTRACTOR, TEST DIRECTOR, AND REPQRT wWRITER,
LIME/LIMESTONE DURING THE REPURT PERIUD, UPERATIONS wWERE CONCUCTED wWITH MGO ADDITION TO
STARTUP as7e BOTH LIME AND LIMESTUNE SLURRY CIRCULATING THRUUGH THt UNIT,
TENNESSEE VALLEY AUTHURITY REFER 10 THE BACKGROUND INFURMATION I[N SECTION 3 OF THIS REPURT. THIS
SHAWNEE 108 VENTURI/SPwAY TOwWER LIME/LIMESTONE SCRUBBING SYSTEM MAS BEEN OPERATIONAL
10 Mw = RETROFIT SINCE APRIL 1972. TH]S TEST PROGRAM ]S FUNDED BY THE EPA WITH TVAa AS THE
COAL 2.9 PERCENT SULFUR CONSTRUCTOR AND FACILITY OPERATOR, THE BECHTLL CORP., OF SAN FRANCISCO IS
CHEMICO THE MAJOK CONTWACTOR, TEST DIRECTOR, AND REPORT wRITER. DURING THE REPORT
LIME/LIMESTONE PERIOD, FORCED OXIDATION wAS EVALUATED ON FLY ASH=FREE FLUE 6AS wWITH
STARTUP a/72 LIME AND LIMESTONE SLURRY AS THE SCRUBBING AGENT.
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EPA UTILITY FGO SURVEY: APRIL 1978 = MAY 1978

SECTION 2
STATUS OF FGL SYSTEMS
UNIT JDENTIFICATION CURRENT STATUS
TENNESSEE VALLEY AUTHORITY TENNESSEE VALLEY AUTHORITY ANNOUNCED THAT A CONTRACT HAS BEEN AWARDED TO
WIDOWS CREEK 7 COMBUSTION ENGINEERING FOR A LIMESTONE SLURRY SPRAY TOWER FGD SYSTEM, THE
STS MW = RETROFIT FGD SYSTEM mILL TREAT HMIGH SULFUR COAL FLUE GAS. THE SPRAY TOWER ABSORBERS
COAL 3.7 PERCENT SULFUR wILL BE CONSTRUCTED UF 317L STAINLESS STEEL. THME NO. 7 UNIT FIRES COAL
COMBUSTION ENGINEERING nITH THE SAME CHARACTERISTICS AS THE COAL FIRED IN THE NO. 8 UNIT.
LIMESTONE

STARTUP 0/ 0
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TENNESSEE VALLEY AUTHORITY REFER 10 SECTION 3 OF THIS REPORT FOR ADDITIONAL INFORMATION,

WIDOWS CREEx 8 THE EMISSION CONTRUL SYSTEM FOR THIS S5S50-Mw COAL=FIRED POWER=-GENERATING
SS0 MW = RETROFITY UNIT CUNSISTS OF EXISTING ELECTROSTATIC PRECIPITATORS FOLLOWED BY FOUR

coaL 3.7 PERCENT SULFUR PARALLEL SCRUBBING TRAINS, EACH CAPABLE OF HANDLING 25 PERCENT OF THE

TENNESSEE VALLEY AUTHORITY BOILER FLUE GAS FRUM UNIT NO, 8. EACH TRAIN INCLUDES A RECTANGULAR~

LIMESTONE THROAT VENTURI SCRUBBER AND A GRID=TOWER ABSORBER SUPPLIED BY POLYCON,

STARTUP S/17 THE GRID TUWER CAN BE CONVERTED TO A HMOBILE-BED TOWER IF GREATER S02 RE~

MOVAL 1S REOQUIRED.

TEXAS MUNICIPAL PONER AGENCY COMBUSTION ENGINEERING wWAS AWARDED A CONTRACT TO DESIGN AND SUPPLY

GIBBONS CREEK 1 A 400=-Mw LIGNITE-FIRED BOILER, ESP, AND FGD SYSTEM AT GIBBONS CREEK
800 MW = NEw STEAM ELECTRIC STATION UNIT NO, 1. THE BOILER wILL BURN 1,06X SULFUR
LIGNITE = 1,06 PENCENT SULFUR LIGNITE, FLUE GAS wItlL BE CLEANED OF PARTICULATES BY A COLDO-SIDE ESP
COMBUST]ION ENGINEERING (99,732 EFFICIENCY)., SU2 wILL BE REMOVED BY 3 SPRAY TOWER MODULES UTILIZ-
LIMESTONE ING A LIMESTONE SLURRY (72.5 TU 87.5% EFFICIENCY). A CONTRACT HAS BEEN
STARTUP 1/82 AWARDED 10 IUCS FOR SLUDGE DISPOSAL., COMMERCIAL START-UP HAS BEEN SET FOR
JANUARY 1982,
TEXAS POWER & LIGHT COMBUSTIUN ENGINEERING HAS BEEN CHOSEN AS THE BOILER AND FGD VENDOR FOR
SANDON 8 THIS UNIT, BOILER CONSTRUCTION BEGAN ON SEPTEMBER 9, 1977, PARTICULATE
545 MW = NEW REMOVAL EQUIPMENT wILL BE LOCATED ON THE COLD-SIDE OF THE AIR HEATER.
LIGNITE SOME PURTIUN OF FLUE GAS wILL BYPASS THE SCRUBBER FOUR REMEAT, THE SPENT
COMBUSTION ENGINEERING SLURRY wiILL BE PONDED AND WATER RECYCLED. FG6D CONSTRUCTION IS SCHEDULED
LIMESTONE T0 BEGIN NUVEMBER 19738,

STARTUP 7/80
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TEXAS POWER & LIGHT THIS UNIT wILL BE JOINTLY OWNED BY TPBL AND ALCOA. A FIRM DECISION HAS
TWIN OAKS 1 NOT BEEN MADE WHETHER TO INSTALL FGO FACILITIES. THIS IS PRIMARILY

750 MW = NEW DUE TO THE FACT THAT SUCH A DECISION IS NOT YET REQUIRED IN THE
LIGNITE UTILITIES PLANNING TIMETABLE.
VENDOR NOT SELECTED -
LIMESTONE

STARTUP 8783

TEXAS POWER 8 LIGHT THIS UNIT wILL BE JOINTLY OWNED BY TP&L AND ALCOA. A FIRM DECISION HAS
TWIN OAXS 2 NOT BEEN MADE wWHETHER TO INSTALL FG0 FACILITIES. THIS IS PRIMARILY

750 MW = NEW OUE TO THE FACY THAT SUCH A DECISION IS NOT YEY REQUIRED IN THE
LIGNITE UTILITIES PLANNING TIMETABLE,
VENDOR NOT SELECTED
LIMESTONE

STARTUP 9/84

TEXAS UTILITIES TEXAS UTILITIES REPURTED THAT A NEW 750=MW LIGNITE=FIRED UNIT IS IN
FOREST GROVE 1 THE EARLY PLANNING STAGE FOR THE FOREST GROVE STATION IN ATHENS, TEXAS,

750 MW - NEW START=UP IS SCHEOULED FOR LATE 1981. THE BOILER wlLL BE SUPPLIED
LIGNITE 8Y THE BABCOCK & WILCOX COMPANY,

VENDOR NOYT SELECTED
PROCESS NOT SELECTED
STARTUP 0/81

el Ll e L L d A I L DL L T L R R L D L R e L L L L T L L T L L L Ty

TEXAS UTILITIES THIS NEw 793-Mn POWER GENERATING UNIT FIRES TEXAS LIGNITE WHICH CONTAINS

MARTIN LAKE 1 0.9% SULFUK (AVG) ANU 8.0% ASH (AVG). IN ORDER TO MEEY FEDERAL NSPS THE
793 MW - NEW UNIT HAS BEEN EQUIPPED WITH AN EMISSION CONTROL SYSTEM WHICH INCLUDES

CoAL 1.0 PERCENT SULFUR COLD-SIDE ESP°S AND A LIMESTUNE FGD SYSTEM BOTH SUPPLIED BY RESEARCH~COT~

RESEARCH COTTRELL TRELL. THE FGD SYSTEM CONSISTS OF 6 PACKED/SPRAY TOMNER ABSORBERS WHICH

LIMESTONE TREAYT 75X OF THE TUTAL BOILER FLUE GAS., THE REMAINING FLUE GAS 1S BYPASSED

STARTUP 87177 FOR REWEAT, TOTAL S02 REMOVAL EFFICIENCY IS 70.,5%. THE FLUE GAS CLEANING

nASTES AKE STABILIZED ANU DISPOSED IN AN ON=SITE, LINED POND.

20



EPA UTILITY FGD SURVEY: APRIL 1978 =~ MAY 1978

SECIION 2
STATUS DF FGD SYSTEMS

UNIT IDENTIFICATION CURRENT STATUS
TEXAS UTILITVIES THIS NEW 793=Mn POWEKR GENERATING UNIT FIRES TEXAS LIGNITE CONTAINING
MARTIN LAKE 2 0.9% SULFUK (AVG,) AND BX aSH (AVG.). TU MEET FEDERAL NSPS, THE UNIT wWILL

793 MW = NEW BE EWUIPPED WITH AN EMISSILN CONTROL SYSTEM COUNSISTING OF COLD=-SIDE ESP’'S
COAL 1.0 PERCENT SULFUR AND A LTMESTUNE FGD SYSTEM, BOTH SUPPLIED BY RESEARCH=COTTHELL. THE FGO
RESEARCH COTTRELL SYSTEM CONSISTS UF 6 PACKED/SPRAY TOwWER ABSORBERS wHICH wILL TREAT 75% OF
LIMESTONE THE TOTAL BOILER FLUE GAS, THE REMATINING GAS WILL HE BYPASSED FOR REMEAT,
STARTUP 5/718 TOTAL DESIGN S02 KEMUVAL EFFICIFNCY IS 70.5%, THE FLUE GAS CLEANING wASTES

wiILL HE SYABILI7eD AND DISPUSED IN AN UN=SITE, LINED POND.

TEXAS UTILITIES THIS NEa 793-Mn POwWEN GENERATING UNIT wlllL FIRE TEXAS LIGNITE CONTAINING
MARTIN LAKE 3 0.,9% SULFUK (AVG,) AND 8% ASH (AVG.). TO MEET FEDERAL NSPS, THE UNIT wiLL

793 MW = NEW BE EQUIPPED wITH AN EMISSION CONTROL SYSTEM CONSISTING OF COLD-SIDE ESP’S
COAL 1.0 PEFRCENT SULFUR AND A LIMESTUNE FGUL SYSTEM, BOTH SUPPLIED BY RESEARCH=COTTKELL, THE FGD
RESEARCH COTTRELL SYSTEM CUNSISTS UF 6 PACKED/SPRAY TOWER ABSURRERS wWHICH nILL TREAT 75% OF
LIMESTONE THE TOUTAL BOILER FLUE GAS, THE REMAINING GAS wWILL BE BYPASSED FOR REHEAT,
STARTUP 12/78 TOTAL DESIGN S02 REMUVAL EFFICIENCY IS 70.,5%, THE FLUE G6AS CLEANING wASTES

wILL Bt STABILIZED AND DISPOSED IN AN ON=SITE, LINED PQND.

TEXAS UTILITIES THE CONTRACT FOR THIS FGD SYSTEM HAS AREEN AWARDED TO RESEARCH=COTTRELL.
MARTIN LAKE 4 THE BUILER IS NOw BEING ERECTEV. START=UP IS SCHEDULED FOR THE FOURTH

793 MW = NEW QUARTEKR (F 1982,

COAL 1,0 PERCENT SULFUR
RESEARCH COTTRELL
LIMESTONE

STARTUP 11/82

TEXAS UTILITIES THE EMISSIUN CONTRUL SYSTEM FOR THIS UNIT CONSISTS OF A HIGH EFFICIENCY
MONTICELLO 3 tSP AND A LIMESTONE FGU SYSTEM, THE ESP (POLLUTION CUNTROL=-WALTHER) IS
750 Mw = NEW PRUVIDED FUR PRIMARY PARTICULATE CUNIROL (99.56%). THE FGD SYSTEM CONSISTS
LIGNITE 1.5 PERCENT SULFUR OF LIMESTIONE SCRUBBING SPRAY TOWERS (CHEMICO) AND wILL PKROVIDE PRIMARY
CHEMICO 502 CONTROL (742), THE FGO SYSTEM IS DESIGNED TO TREAT APPROXIMATELY 3MM
LIMESTONE SCFM OF FLUE GAS RESULTING FROM COAL wITH 1.5X SULFUR, 18.9% ASH AND
STARTUP S/78 V.U8% CL, THE FLUE GAS CLEANING WASTES wILL BE STABILIZED AND DISPUSED IN
AN ON-SITE, LINEU POND. FULL LOAD OPERATIUNS ARE EXPECTED IN AUGUST ‘78,
UTAH POWER & LIGHT A CONTRACT HAS BEEN AWARDED YO THE CHEMICU AIR POLLUTION DIVISION FOR
EMERY 1 A PEBHLE LIME WET1 SCRUBBING SYSTEM ON THIS NEwW UNIT. THE SCRUBBING
400 MW = NENW SYSTEM IS DESIGNEO TU UPERATE IN AN UPEN WATER LUOP MODE wWITH AN Su2
COAL 0,5 PERCENT SULFUR NEMOVAL EFFICIENCY OF 80 PERCENT FOR LOW SULFUR UTAH CQAL. PRIMANWY
CHEMICO PARTICULATE CONTROL wILL BE PROVIDED AY AN ESP UPSTREAM OF THE SCRUBBERS.
LIME THE SCKUBBER SLUUGE wILL BE STABILIZED WITH FLYASH AND DISPOSED UN THE
STARTUP 12/78 PLANT SITE. THE A<t DESIGN FIRM FOR THIS PRUJECT IS STEARNS=ROGER.,
CONSTRUCTION IS NOw APPROXIMATELY 65X COMPLETE AT THIS UNIT,
UTAH POWER & LIGHT A CONTRACT WAS AWAKRDED TO CHEMICO AIK POLLUTION DIVISION FOR A LIME
HUNTINGTON 1 SCRUBBING SYSTEM ON THIS NEwW UNIT, THE STATE OF UTAM REGULATIONS REQUIRE
415 MW = NEW THE BEST AVAILABLE AND MUST COST EFFECTIVE TECHNULOGY FOR SULFUR DIOXIDE
COAL 0,5 PERCENT SULFUR REMOVAL, PRIMARY PARTICULATE REMOVAL wILL BE PROVIDED 8Y AN ESP INSTALLED
CHEMICO UPSTREAM OF THE wET SCRUBBING SYSTEM, CONSTRUCTIUN IS CUMPLETE AND INITIAL
LIME UPERATIONS BEGAN ON MAY 10, 1978. COMMERCIAL UPERATION IS EXPECTED TO
STARTUP S5/78 BEGIN 1IN JULY., 1978.
VIRGINIA ELECTRIC & POWER THE UTILITY IS CURRENTLY WAITING FOR AN EPA DECISION REGARDING A WEST
MY, STORM VIRGINIA STATE EMISSIUN CONTROL PROPUSAL. PLANS FOR SULFUR DIOXIULE
1147 MW = RETROFIT CONTROL ARE TEMPURARILY AT A STANDSTILL PENDING TH1S DECISIUN. NO CON-
CoAL STRUCTION UR STARTUP DATES HAVE BELN ESTABLISHED.

VENDOR NOT SELECTED
PROCESS NOT SELECTED
STARTUP 0/ 0

WISCONSIN PUWER & LI1GHT A CONTRACT wllL SOUN B8k AWARDED TO CHEMI_U FUR A LIME/FLYASH FGD SYS~-
COLUMBIA 2 Tem, 1T wILL CONSIST OF TwO SPRAY MODULES WITH A HOT-SIDE ESP FUR PAR-
$S27 MW = NEW TICULATE REMOVAL, A CLUSED LOOP naATER SYSTEM IS ANTICIPATED WITH FLYASH
COAL 0,8 PEKCENT SULFUR STABJLIZATION UF THE SLUDGE. A SLUDGE DISPUSAL PUND LOCATED UFF-SITE IS
CHEMICO BEING CONSIDERED. THE FGD SYSTEM IS BEING DESIGNED TO TREAT 60X OF THE
LIME/ALKALINE FLYASH FLUE GAS RESULTING FROM THE COMBUSTIUN OF LOUw SULFUR COLSTHIP COAL. THE
STARTUP 1780 KREMAINING 40% wILL Bt BYPASSED FOR REMEAT, CURRENTLY, THE UTILITY IS

MAKING TESTS TO STUDY ALTERNATE SO2 COMPLIANCE STRATEGIES,
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EPA UTILITY FGO SURVEY: APRIL 1978 - MAY 1978

SECTION 3
PERFORMANCE DESCKRIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEwW OR RETROFIT

START UP UATE

EFFICIENCY:

PARTICULATES (ACTUAL)
(DESIGN)

s02 (ACTUAL)
(DESIGN)

WATER MAKE UP

SLUDGE DISPOSAL

ARIZONA PUBLIC SERVICE
CHOLLA 1
JOSEPH C1TY ARIZONA
115 Mw
CUAL 0.44=] PERCENT SULFUK
RESEARCH COTTRELL
LIMESTONE
RETROF I

10773

99,7 PERCENT
99,7 PERCENT
50=60 PENCENT

58.5 PERCENY

OPEN LOOP 1,04 GPM/Mnw

EXISTING FLY ASH POND

OPERATING EXPERIENCE UPDATE:

RELIABILITY (%)

MONTH MOUULE A MODULE B CUMMENTS

JAN, 78 97 91 THE FLOODED DISC SCRUBBER TANK HEADER FOR SLURRY LIMESTONE WAS
REPAIRED AFTER BEING DAMAGED DURING THE OVERHAUL. THE BOILER
WAS OPERATED UNLY 135 HRS. DURING JANUARY AS THE OVERMAUL HAD
EXTENDEU INTO THIS MONTH, THE A=SIDE AND B-SIDE SERVICE HOURS
WERE 131 AND 123 HOURS RESPECTIVELY.

FEB, 78 99 88 SUME MINOR LEAK REPAIRS AFYER THE OVERHAUL/CLEANING TOOK PLACE
DURING FEBRUARY, SERVICE HOUKRS WERE: BOILER = 642, A=SIDE =
636, B=SIDE = S64.

MAR, 78 74 74 ONE FORCED SHUTDOWN OCCURKED ON THE A-SJIDE. SERVICE HOURS WERE:
BOILER = 744, A-S1Dt = 744, B-SIDE = 73S.

APR. 78 100 70 A MINUR LEAK REPAIR WAS NECESSARY AFTER AN UVERHAUL/CLEANING.

SERVICE HOURS WERE?: BOILER = 720, A-SIDE = 667, B=SIDE = 720.
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EPA UTILITY FGD SURVEYS: APRIL 1978 - MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGO SYSTEMS

UTILITY NAME ARIZONA PUBLIC SERVICE
UNIT NAME CHOLLA 2

UNIT LOCATION JUOSEPH CITY ARIZONA
UNIT RATING 250 Mn

FUEL CHARACTERISTICS COAL 0.44-1 PERCENT SULFUR

FGD VENDOR RESEARCH COTTRELL
PROCESS L IMESTONE

NEW OR RETROFIT NEW

START UP DATE 6/78

EFFICIENCY:

PARTICULATES (ACTUAL)

(DESIGN) 99,7 PERCENT
$02 (ACTUAL)

(DESIGN) 75.0 PERCENT
WATER MAKE UP OPEN LOOP

SLUDGE DISPOSAL DIKED/LINED SOLAR EVAPORATIUN

OPERATING EXPERIENCE UPDATE:

APRIL=MAY 1978 = iHE SCRUBBER ON UNIT 2 IS NOw WORKING MOST OF THE TIME AND IS THEREFORE CONSIDERED
TO BE OPERATIONAL, SOME PROBLEMS HAVE OCCURRED WITH VIBRATIONS THROUGH THE SYSTEM, THE EPA HAS
GRANTED THE UTILITY AN EXTENSION FOR COMPLIANCE. THE COMPLIANCE TEST SHUOULD BE COMPLETED BY AUGUST
15 WHICH IS THE DATE THAT HAS NOW BEEN SET FOR COMERCIAL START=uP,
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EPA

OPERATION TIME (HR)
PERIOD BOILER A=SIDE B=SILE
JAN, 78 0 [}
ALL INDEX VALUES = 0 PERCENT
FEB, 78
ALL INODEX VALUES = 0 PERCENT
MAR, 78 379 72 60
AVAILABILITY (X) = 29 20
OPERABILITY (X) = 64 sSa
RELIABILITY (X) = 19 16
UTILIZAYION (X) = 19 16
APR, 78 716
AVAILABILITY (X) = 67 65
OPERABILITY (X) = S8 59
RELIABILITY (X) = 61 63
UTILIZATION (X) = 58 59
MAY 78 720
AVAILABILITY (%) = 52 5S4
OPERABILITY (X) = as 50
RELIABILITY (%) = as S1
UTILIZATION (X) = aq a9

UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEW OR RETROFIT
START UP DATE

EFFICIENCY?
PARTICULATES (ACTUAL)

(DESIGN)
802 (ACTUAL)
(DESIGN)

WNATER MAKE UP

SLUDGE DISPOSAL

COLUMBUS & SOUTHERN OMIO ELEC,

CONESVILLE S
CONESVILLE UMHIO

400 Mn

COAL 4.5 = 4,9 PERCENT SULFUR

AIR CORRECTION DIVISION, UOP

LIME
NEw

1777

99,6 PERCENT

89,5 PERCENT

OPEN LOOP

OPERATING EXPERIENCE UPDATE:

PUMPED TO A LANDFILL

COMMENTS

THE UNIV wAS SHUTDOWN FOk OVERHAUL THRUUGH FEBRUARY AND
STARTED UP ON MARCH 16,

IMPURITIES IN LIME HAVE CAUSED PLUGGING PROBLEMS, PH
CONTROLS AND S02 ANALYSERS HAVE GIVEN SOME OPERATIONAL
PROBLEMS,

THE SYSTEM wAS DOwWN DUE TO AN EXCESS OF FLOCCULANT

IN THE THICKENER, THIS CAUSED A HIGH AMOUNT OF SOLIDS
IN THE OVERFLOW THAT RESULTEOD IN PLUGGING PROBLEMS IN
THE ABSORBER MODULES,

THE SYSTEM wAS TAKEN OUT OF SERVICE BECAUSE OF CONTINUED
PROBLEMS wITH THE FLOCCULANT FEED SYSTEM, THE THICKENER
WAS EMPTIED TO RESTORE PRUPER FLOCCULANT BALANCE.
FLOCCULANT wAS CLEANED OUT,
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FEB.
MAR,

APR,
MAY

EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FUR OPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTEKISTICS
FGD VENDOK

PROCESS

NEW OR RETRUFIT
STARY UP DATE

EFFICIENCY:

COLUMBUS & SOUTHERN OHIO ELEC,
CONESVILLE &
CONESVILLE UHIO

400 Mw
COAL 4.5 = 4,9 PEHCENT SULFUR
AIR CUHNECTION VIVISION, uOP
LIME

NEW

47718

PARTICULATES (ACTUAL)

(DESIGN) 99,6 PERCENT

$02 (ACTUAL)

(DESIGN) 89.5 PERCENT

WATER MAKE UuP

SLUDGE DISPOSAL

OPERATING EXPERIENCE

78
78

PUMPED TO LANDFILL

UPDATE:

THE UNIT IS CURRENTLY IN A PHRE-OPEKRATIONAL PHASE., FULL COMMERCIAL OPERATION IS EXPECTED
AFTER INITIAL START=UP PROBLEMS HAVE BEEN CORRECTED.

78
78
THE UNLT IS STILL

IN A PRE-OPERATIONAL PHASE. FuULL COMMERCIAL OPERATIONS wlLL START IN JUNE.
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EPA UTILITY FG60 SURVEY: APRIL 1978 =~ MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERAT]IONAL FGUL SYSTEMS

UTILITY NAME DUQUESNE LIGHT

UNIT NAME ELRAMA POWEK STATION
UNIY LOCATION ELRAMA PENNSYLVANIA
UNIT RATING S10 Mw

FUEL CHARACTERISTICS COAL 1.8=2.,2 PERCENT SULFUR

F6D VENDOR CHEMICO
PROCESS LIME

NEW OR RETROFI1T RETROF 11
START UP DATE 10/75
EFFICIENCY:

PARTICULATES (ACTUAL) 99,0 PERCENT
(DESIGN) 99,0 PERCENT
802 (ACTUAL) 60,0 PERCENT
(DESIGN) 83,0 PERCENT

WATER MAKE UP OPEN LOUP

SLUDGE DISPOSAL HAULAWAY TO OFF SITE LANDFILL

OPERATING EXPERIENCE UPDATE:

OPERATING HOURS
PERIOD BUILER SCRUBBER=-ABSORBER VESSELS
101 201 301 401 501

JAN. 78 700 673 38 181 26 DURING THE PERIOD A NEW WORMER RECYCLE PUMP [N-
STALLED IN NOVEMBER EXPERIENCED JACK SHAFT BEARING
PROBLEMS RESULTING IN THE REMOVAL OF TRAIN 501
FNOM SERVICE. BOILER NO. @ WAS CONNECTED ADDING
AN ADDITIONAL 176 Mw LOAD TO THE SYSTEM., THE
IUCS SLUDGE DISPUSAL FACILITY IS NOw IN SERVICE.
A LOW LOAD DEMAND AND THE COAL STRIKE HAVE
HAMPERED SCRUBBER OPERATIONS. THERE IS SOME
OUTAGE TIME SCHEDULED FOR MARCH,

FEB, 78 204 277 0 107 121 THE SYSTEM WAS SHUTDOwN ON FEB, 11 DUE TO A COAL
MAR, 78 0 0 0 0 '] 0 SHORTAGE. THE FOLLUWING REPAIRS WERE MADE DURING
THE OUTAGE WHICH CONTINUED THROUGH MARCH:
* BOLLER EXIT DAMPERS wERE LINED wITH 316 S8 ON
AREAS OF HIGA EROSJION CAUSED BY FLYASH IM=
PINGEMENT,
* EXPANSION JOINTS IN THE UPSTREAM OUCTWORK
NERE SHIELDED BY METAL PLATES wWHICH WERE
WELOED AT ONE END.
* EXPANSION JOINTS IN THE DOWNSTREAM DUCTWORK
WERE CUMPLETELY REPLACED.
* THE DOWNSTREAM DUCTWORK WAS RELINED WITH
CEILCOTE,
* MODULE 4ol INTERNALS WERE CLEANED AND SOME
HOLES IN THE UPPER CUNICAL REGION WERE RE-
PAIRED.
BUILERS 1, 2 AND 4 ARE NOw COMPLETELY CONNECTED
TO THE FGD SYSTEM. BOILER 3 IS UNDERGOING
AN EXTENSIVE UVERHAUL AND WILL BE CONNECTED TO
THE SYSTEM IN LATE APRIL.
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DUQUESNE LIGHT
PERIOD

APR,
MAY

78
78

BOILER

SCRUBBER=-ABSORBER VESSELS

101

2ol

301

401

501

EPA UTILLITY FGD SURVEY: APRIL 1978 = MaY 1978

ELRAMA POWER STATIUN

BOILER 3 IS STILL BLING UVEwHAULEUD. ALL FGD SYS~-
TEM CONSTRUCTION IS COMPLETE AND COMPLIANCE TESTe
ING wlILL TAKE PLACE IN JULY WHEN UNIT 3 IS PUT IN
SERVICE, THE PRELIMINARY TESTING CONDUCTED DURING
THE PERIOD VERIFTIED SYSTEM SO02 REMOVAL EFFICIENCY,
NO HOURS #ERE REPOWTED DUE TO IRREGULAR SYSTEM
OPERATION DURING THE TESTING.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEW OR RETROFIT
START UP DATE

EFFICIENCY?
PARTICULATES (ACTUAL)

(DESIGN)
802 (ACTUAL)
(DESIGN)

WATER MAKE UP

SLUDGE DISPOSAL

DUQUESNE LIGHT
PHILLIPS POWER STATION
SOUTH HEIGHT PENNSYLVANIA
a10 Mnw
COAL 1.8=2.,2 PERCENT SULFUR
CHEMICO
LIME
RETROFIT

/13

99,0 PERCENT

99,0 PERCENT

60,0 PERCENT

83,0 PERCENT
OPEN LOOP

HAULAWAY TO OFF SITE LANDFILL

OPERATING EXPERIENCE UPDATE:

OPERATING HOURS

BOILER SCRUBBER=ABSORBER
MONTH 1 2 3 L] 5 6 101 201 301 q01
JAN, 78 627 574 ('] a84
FEB. 78 209 287 18 152
AN OUTAGE OCCURRED BETWEEN JAN, 6 AND JAN, 8 WHEN THE STACK DRAIN LEAKS WERE REPAIRED BY
SANDBLASTING THE OUTER WALL AND REPLACING THE CARBON STEEL BANDS WITH STAINLESS STEEL BANDS,
THE SYSTEM WAS SHUTDOWN ON FEB. 11 DUE TU THE COAL SHORTAGE. THE OUTAGE CONTINUED THROUGH
MARCH AND THE SYSTEM IS SCHEDULED 70 BE UN LINE BY APRIL 1S, DURING THE OUTAGE THE FOLLUWING
REPAIRS AND MODIFICATIONS wERE MADE:
«THE BOILER EXIT DAMPENS WERE LINELU WITH 316SS ON AREAS OF HIGH EROSION CAUSED BY
FLYASH IMPINGEMENT,
«EXPANSION JOINTS ON THE INLET OUCTWORK WERE SHIELDED BY METAL PLATES WHICH WERE
WELDED AT ONE ENO.
*NUMEROUS HOLES IN THE WET GAS DUCT mwORK WERE REPAJRED AND THE DUCTS WERE RELINED
wiTH CEILCOTE.
*THE THROAT DAMPERS WEKE CLEANED ON ALL THE SCRUBBERS.,
*INTERNAL MIST ELIMINATORS WERE CLEANEU. THE EXTERNAL MIST ELIMINATORS, WHICH
ARE BADLY DETERIORATED, MAY BE WEPLACED,
*THE STACK BRICKLINING WAS INSPECTED AND SUME BRICKS WERE REPLACED AT THE TOP UF THE
STACK.
CONSTRUCTION WORK ON ADDITIONAL EQUIPMENT SUCH AS THE THICKENER AND SILOS IS ALMOST COMPLETE.
IT WAS NOTEO THAT THE CEILCOTE LINER CORULINE SOSAR HAS HELD UP wELL OVER THREE YEARS ON
THE CONICAL APEX OF MODULE 401,
MAR, 78
APR, 78
MAY 78

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 BOILEK IS STILL OUT AND SHOULD BE BACK ON LINE IN MID=JULY,
COMPLIANCE TESTS WILL TARE PLACE IN JULY, AFTER BOILER 6 IS BACK ON LINE, TO SEE IF THE
SYSTEM IS MEETING THE 83% S02 REMOVAL REQUIREMENT FOR 2% SULFUR COAL, THERE WERE NO HOURS
REPORTED FOR THIS PERIUD BECAUSE OF PRELIMINARY TESTING BEING CONDUCTED IN PREPARATION FOR
THE COMPLIANCE TESTS. SO FAR, TESTS INDICATE THAT THE SYSTEM wWILL COMPLY WITH THE REQUIRED

STANDARDS,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOKR OPERATJONAL FGD SYSTEMS

UTILITY NAME INDIANAPOLIS PONWER & LIGHT
UNIT NAME PETERSBURG 3

UNIT LOCATION PETERSBURG INDIANA

UNIT RATING S30 Mw

FUEL CHARACTERISTICS COAL 3,0-3.5 PERCENT SULFUR

FGD VENDOR UNIVERSAL UJL PRODUCTS
PROCESS L IMESTONE

NEW OR RETRUFITY NEw

START UP DATE 10777

EFFICIENCY:

PARTICULATES (ACTUAL)

(DES1IGN) 99,3 PEKRCENT
s02 (ACTUAL)

(DESIGN) 80.0 PERCENTY
WATER MAKE UP CLOSED LOOP

SLUDGE DISPOSAL TUCS SLUDGE STABILIZATION

OPERATING EXPERIENCE UPDATE:

DECEMBER=JANUARY 1978 = OPEWATION OF ALL FOUR MODULES WAS INITJIATED IN DECEMBER 1977. A SUCCESSFUL
24=HOUR RUN WAS COMPLETED ON DEC. 16 AND 17 WITH MODULES "B"™, "C" AND *D"™ IN OPERATION. “A®" MOOULE
HAD AN INOPERATIVE RECYCLE TANK AGITATOR, REPAIR OF THE AGITATOR wWAS COMPLETED ON DEC. 22

AND MODULE A wAS PLACED IN INITIAL OPERATION, A 30«DAY RUN SCHEDULED TO BEGIN JAN. 11 wAS POSTe~
PONED UNTIL MID=MARCH PENDING RESOLUTION UF PROBLEMS ASSOCIATED WITH THE FLY ASH REMOVAL SYSTEM,

THE COLD wEATHER NECESSITATED THE ERECTION OF TEMPURARY ENCLOSURES AROUND SEGMENTS OF THE FGD SYSTEM
UNTIL THE INSTALLATION OF HEAT TRACING COULD BE COMPLETED.

FEBRUARY=MARCH 1978 =~ THE MUDULES DID NOT OPERATE ODURING FEBRUARY AS REPAIRS nERE MADE TO LINES AND
VALVES DAMAGED BY FREEZE~-UPS CURING THE WINTER, DURING MARCH SOUME SCHEDULED REPAIRS

WERE MADE WHICH INCLUDED INSTHUMENTATION WORK, INSULATION INSTALLATION AND REPAIR OF A BROKEN PINION
GEAR 0N THE THICKENER, SYSYEM START=UP IS STILL BEING DELAYED BY PROBLEMS WITH THE FLY ASH HANDLING
SYSTEM AND IS NOW EXPECTED TO BE IN MID=APRIL,

APRIL=MAY 1978 - THE UNIT CAME BACK ON LINE IN THE MIDOLE OF APRIL AFTER PROBLEMS WITH THE FLYASH
HANDLING SYSTEM WERE CORRECTED., THE SYSTEM OPEKATED UNTIL THE MAIN POWER TRANSFORMER FAULTED,
CAUSING THE SYSTEM TO GO DOwN, THE OUTAGE LASTED UNTIL JUNE 16. PROBLEMS HAVE ALSO BEEN EXPERI~-
ENCED WITH ALL CONTROL VALVES AND PIPING. THE VALVES HAD TO HE SENT BACK TO THE FACTORY FOR MODIe
FICATIONS,
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EPA UTILITY FGD SURVEY:

APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME
UNIT NAME

UNIT LOCATION

UNIT RATING
FUEL CHARACTERISTICS
FGD VENDOR
PROCESS
NEW OR RETROFIT
START UP DATE
EFFICIENCY®
PARTICULATES (ACTUAL)
(DESIGN)
soe (ACTUAL)
(DESIGN)

KANSAS CITY POWER & LIGHT

HAWTHORN 3
KANSAS CITY MISSUURI
180 Mw
COAL 0.5=3,5 PERCENT SULFUR

COMBUSTION ENGINEERING
LIME
RETROFI1T

11772

99,0 PERCENT

99,0 PERCENT

70,0 PERCENT

WATER MAKE UP

SLUDGE DISPOSAL

OPEN LOOP 7.0 GPM/Mw

PLANT SITE DISPOSAL POND

OPERATING EXPERIENCE UPDATE:

FGD SYSTEM

MONTH PERIOD HRS, BOILER HRS, FGD SYSTEM HRS. AVAILABILITY (X)

FEB. 78 6712 167 167 25

MAR. 78 744 406 a0e 56
DURING FEBRUARY THE UNIT wAS DUWN FOUR TIMES WITH ECONOMIZER AND WATER WALL LEAKS (OUTAGE
TIME APROX, 504 HRS), A Tw0O WEEK UUTAGE WAS SCHEDULED DURING MARCH FOR SEASUNAL MAINTENANCE.
WATER wALL LEAK REPAIR AS WELL AS ACID CLEANING OF THE AUILER CAUSED ADDITIONAL OUTAGE TIME
DURING THE LAST wWEEK IN MAKCH.

APR. 78 720 S48 e2y 76

MAY 78 744 q03 a03 a2

AN AIR PREHEATER FIRE WAS DISCOVERED IN THE A MODULE ON MAY 12 CAUSING THAT MODULE TO BE
DOWN THE REST OF TYHE MONTH,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME KANSAS CITY PUWER & LIGHY
UNIT NAME HAWTHORN 4

UNIT LOCATION KANSAS CITY MISSOURI
UNIT RATING 100 Mw

FUEL CHARACTERISTICS COAL 0.5-3.5 PERCENT SULFUR

FGD VENDOR COMBUSTION ENGINEERING
PROCESS LIME

NEW OR RETROFIT RETROFIT

START UP DATE 8/72

EFFICIENCYS

PARTICULATES (ACTUAL) 99,0 PERCENT
(DESIGN) 99,0 PERCENT
802 (ACTUAL)
(DESIGN) 70,0 PERCENT
WATER MAKE UP OPEN LOOP 7,0 GPM/Mw

SLUDGE DISPOSAL PLANT SITE DISPOSAL POND

OPERATING EXPERIENCE UPDATE:

FGD SYSTEM
MONTH PERIOD HRS, BOILER HRS, FGD SYSTEM HRS, AVAILABILEITY (X)
FEB. 78 672 198 198 30
MAR, 78 7484 a71 471 63

THE UNIT WAS DUWN THKEE TIMES DURING FEBRUARY FOR NON-SCRUBBER RELATED PROBLEMS, TWO OTHER

OUTAGES WERE THE RESULT OF A FUEL SAFETY TRIP PROBLEM AND GENERAL SCRUBBER MAINTENANCE. IN

MARCH THERE WERE THREE ECONOMIZER LEAK OUTAGES (APPDX, 231 HRS) AND THE SCRUBBER REQGUIRED AN
AODITIONAL 32 HRS OF OUTAGE TIME FOR MAINTENANCE,

APR, 78 720 288 v

MAY 78 744 a21 aaq
FGD OUTAGE IN MAY WAS DUE TO \ CLARIFIER PLUG-UP, APRIL OUTAGE TIME WAS SCHEDULED FOR
ROUTINE MAINTENANCE AND GENERAL CLEANING, SYSTEM HOURS WILL BE AVAILABLE FOR THE NEXT
REPORT,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEW OR RETROFIT

START UP DATE

EFFICIENCY:
PARTICULATES (ACTUAL)
(DESIGN)
802 (ACTUAL)
(DESIGN)

NATER MAKE UP

SLUDGE DISPOSAL

KANSAS CITY POWER 8 LIGHT
LA CYGNE 1
LA CYGNE KANSAS

820 Mw
COAL S.0 PERCENT SULFUR
BABCOCK & w]LCOX
LIMESTONE
NEw

2713

98,2 PERCENT
98.0 PERCENT
80,1 PERCENT
76.0 PERCENT
OPEN LOOP 1.4 GPM/Mn

PLANT SITE DISPOSAL POND

OPERATING EXPERIENCE UPDATE:

PERCENT AVAJLABILITY=BY MODULE

A 8 C 0 E F 6
92 93 95 94 91 97 96
95 95 90 95 94 95 89

L] AVERAGE
93 94
93 93

F60 OPERATIONS AT LA CYGNE WERE CONDUCTED DURING THE REPORT PERIOD WITH NO MAJOR PROBLEMS

THE BOILER wAS DOWN A TOTAL OF 100 HOURS IN APRIL.

91 92 93 9 90 9e 91

91 91

THIS TIME INCLUDED THREE OUTAGES DUE TO

BOILER LEAKS AND LACK OF LOAD REQUIREMENT, MUDIFICATIONS TU THE FGD SYSTEM WERE PERFORMED

DURING THE OUTAGES WHICH INCLUDED CHANGING THE REHEAT TUBE BUNDLES.

MONTH BOILER HOURS

FEB, 78 S78

MAR, 78 741
ENCOUNTERED.

APR, 78 620

MAY 78 593

IN MAY THE BOILER wAS DOWN TwICE FUR A TOTAL OF 151 HOURS,.

89 92 92 93 92 91 93

86 91

OUTAGES WERE AGAIN CAUSED BY

BOILER LEAXKS AND GENERAL MAINTENANCE AND REPAIRS ON THE FGD SYSTEM WERE CONTINUED.
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PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

SECTION 3

UTILITY NAME
UNIT NAME
UNIT LOCATION

UNIT RATING

KANSAS POWEKR 8 LIGHI
LAWRENCE ¢
LAWRENCE KANSAS

125 Mw

EPA UTILITY FLD SURVEY: APRIL 1978 - MAY 1978

FUEL CHARACTERISTICS COAL 0.5 PERCENT SULFUR

FGD VENDOR CUMBUSTIUN ENGINEERING
PROCESS LIMESTONE

NEW OR RETROF]1T RETROF 11

START UP DATE 12/68

EFFICIENCY?

PARTICULATES (ACtuAL) 99+ PERCENT
(DESIGN) 98.9 PERCENT
s02 (ACTUAL) 90+ PERCENT
(DESIGN) 73.0 PERCENT
WATER MAKE UP OPEN LOAD
SLUDGE DISPOSAL PLANT SITE ULISPUSAL PONUL

OPERATING EXPERIENCE UPDATE:

FEB, 78 THE FGD SYSTEM UPERATED DURING THE REPORT PERIOD wWITH NO MAJOR PROBLEMS, THE THICKENER
MAR, 78 UNDERFLOW LINE IS STILL FROZEN AND TwO 3 INCH DIAMETER FIRE MUSES ARE BEING USED TO PUMP
THE UNDERFLOW SOLIDS 10 THE POND,

APR, 78

MAY T8 THE UTILTIY REPORTED THAT THE FGD SYSTEM AND THE BOILER RAN wITHQUT ANY OUTAGES DURING
THIS PERIOD,
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EPA UTILITY FGO SURVEY: APRIL 1978 = hAY 1978

SECVION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGUL SYSTEMS

UTILITY NAME KANSAS POwWEKR & LIGHT
UNIT NAME LAWRENCE S

UNIT LOCATION LAWRENCE KANSAS

UNIT RATING 300 Mw

FUEL CHARACTERISTICS COAL 0.S PERCENT SULFUR

FGD VENDOK CUMBUSTION fNGINEERING
PROCESS LIMESTONE

NEW OR RETROFIT NEW

START UP DATE 11/71

EFFICIENCY?

PARTICULATES (ACTUAL)
(DESIGN) 98.9 PERCENT
802 (ACTUAL)
(DESIGN) S52.0 PERCENT
NATER MAKE UP OPEN LUOP

SLUDGE DISPOSAL PLANT SITE DISPOSAL PUND

OPERATING EXPERIENCE UPODATE:

UOPERATING HOURS
MONTHS BOILER FGD MODULES

FEB, 78

MAR, 78
THE ORIGINAL FGD SYSTEM wAS PULLED OFF LINE ON MARCH 20 SO THAT THE NEw SCRUBBER=ABSORBER
SYSTEM COULD BE TIED INTO THE GAS PATH, THIS NEn SYSTEM CONSISTS OF TwO MODULES EACH WITH A
ROD SECTION FOR PARTICULATE REMOVAL AND A SPRAY TOWER FOR SO02 REMOVAL. THE CAPACITY IS 210 Mw
EACH. INITIAL OPERATION SHOULD BEGIN BY THE FIRST OF MAY,

APR, 78
MAY 78

THE NEw UNIT WENT IN SERVICE ON APKRIL 14 AND HAS RUN WELL WITH NO OUTAGES SINCE STARTeUP,
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EPA UTILITY FGD SUKRVEY: APRIL 1978 - MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME KENTUCKY UTJLITIES
UNIT NAME GREEN RIVER 1,2 & 3
UNIT LOCATION CENTRAL CITY KENTUCKY
UNIT RATING 64 Mw

FUEL CHARACTERISTICS COAL 3.8 PERCENTY SULFUR

FGD VENDOR AMERICAN AIKk FILTER
PROCESS LIME

NEW OR RETROFIT RETROFIT

STARYT UP DATE 9/15

EFFICIENCY?

PARTICULATES (ACTuaAL) 99,7 PERCENT
(DESIGN) 99,7 PERCENT
802 (ACTUAL) 80-90 PERCENT
(DESIGN) 80,0 PERCENT

WATER MAKE UP OPEN LOOP 1,20 GPM/MW

SLUDGE DISPOSAL PLANT SITE DISPOSAL POND

OPERATING EXPERIENCE UPDATE:

TOTAL BOILER MODULE MODULE CALLED HR, MODULE
PERIOD PERIOD (NR) OPERATION (HR) AVAILABILITY (HR) T0 OPERATE (HR) OPERATED
JAN, 78 744 537 722 537 170

AVAILABILITY = 97X

RELIABILITY = 32%

OPERABILITY = 32%

UTILIZATION = 23%
DURING THE MONTHS OF DECEMBER AND JANUARY NUMEROUS FREEZE=UPS OCCURED. AS ONE COMPONENT
WAS THAWED ANOTHER WOULD FKREEZE. THE ABSORBER wWAS AVAILABLE FUR FGD OPERATIONS BUY COULD NOT
BE UTILIZED BECAUSE THE SLURRY LINE TO THE PUND FRUOZE. THE UNIT WENT DOnNN AFTER ABOUY 170
HOURS OF OPERATIOUN IN JANUARY. HBECAUSE OF EMERGENCY CUNDITIUNS THE UTILITY CHOSE TO CONCEN=-
TRATE THEIR MAINTENANCE CREWS UN PUWER GENERATION RATHER THAN FGD OPERATION. UNDER NOR=-
MAL CONDITIONS THE RELATIVELY MINOR FGD SYSTEM PROBLEMS wOULD HAVE BEEN SOLVED MORE QUICKLY,
IN LIGHT OF THIS THE SYSTEM HAS HEEN CONSIDERED AVAILABLE THROUGHOUT MOST OF THE PERIOD CON=
CERNED.

FEB. 78 672 672 672 0 0

AVAILABILITY = 1002

RELIABILITY =

OPERABILITY =

UTILIZATION = 0X
DURING THE FREEZE UP NUMEROUS GASKETS WERE TURN THROUGHOUT THE SYSTEM. THE SYSTEM WAS SHUT
DOWN COMPLETELY FOR REPAIR WORK.

MAR, 78 144 669 744 0 0
AVAILABILITY = 100X
RELIABILITY =
OPERABILITY =
UTILIZATION = 02
REPAIR WORK WILL CUNTINUE UNTIL LATE APRIL 78 WHEN THE SCRUBBER=ABSURBER SYSTEM IS EXPECTED
BACK ON LINE,

APR, 78 720 295 296 295 296
AVAILABILITY = 412
RELIABILITY = 99%
OPERABILITY = 99%
UTILIZATION = 41X
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EPA UTILITY FGD SURVEY:

KENTUCKY UTILITIES
TOTAL

PERIOD PERIOD (HR)

BOILER
OPERATION (HR)

MAY 78 744
AVAILABILITY = 64X
RELIABILITY = 982
OPERABILITY = 100X
UTILIZATION = 642
THE UTILTY EXPERIENCED RECYCLE

a7a4

APRIL 1978 = MAY 1978

MODULE
AVAILABILITY (HR)

q74

TANK SCREEN PROBLEMS

36
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MODULE CALLED HR, MODULE
TO OPERATE (HR) OPERATED
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OVER THE PERIOD.



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCHRIPTION FO® OPERATIONAL FGD SYSTEMS

UTILITY NAME LUUISVILLE GAS 8 ELECTRIC
UNIT NAME CANE RUN 4

UNIT LOCATION LUUISVILLE XENTUCKY

UNIT RATING 178 Mw

FUEL CHARACTERISTICS COAL 3.5 = 4,0 PERCENT SULFUR

FGD VENDOR AMERICAN AIR FILTER
PROCESS LIME

NEW OR RETROFIT RETROF 11

START UP DATE 8/76

EFFICIENCY:

PARTICULATES (ACTUAL) 99,0 PERCENT
(DESIGN) 99,0 PERCENT
s02 (ACTUAL) 86-89 PERCENT
(DESIGN) 85.0 PERCENT
WATER MAKE UP OPEN LOOUP

SLUDGE DISPOSAL PLANT=SITE DISPUSAL PUND

OPERATING EXPERIENCE UPDATE:

PERFURMANCE FACTURS (X)
PERIOD HOURS BOILER (HR) FGD SYSTEM (HR) OPERABILITY UTILIZATION

FEB. 78 672 0 0 0 0

MAR, 78 744 249 34
THE UNIT WAS DUWN THE ENTIRE MUNTH OF FEBRUARY DUE TO THE COAL SHORTAGE AND A LACK OF AVAIL=-
ABLE LIME RESULTING FRUM THE SEVERE WINTER WEATHER, THE UNIT CAME BACK ON LINE MARCH 21
AFTER WHICH TIME THE FGD SYSTEM wAS ON LINE UOURING 95% OF THE BOILER MOURS THROUGH THE END OF
MARCH,.

APR. 78 720 303 303 100 47
DURING APRIL THE BOILER wAS DOWN FUR REPAIRS, THE UTILITY REPURTED THAT THE AVAILABILITY
AND RELIABILITY wERE BUTH 100X,

MAY 78 744 352 115 35 12
THE BOILER WAS DUWN AGAIN IN MAY FUR REPAIKS. OURING THE BOILER OUTAGE A NUMBER OF MODIFICA-
TIONS WERE MADE TO THE DAMPEKS IN THE FCGD SYSTEM, THE UTILITY REPORTED THAT THE FGD SYSTEM
HAS BEEN RUNNING WELL SINCE THE MODIFICATIUNS TUOK PLACE. THE AVAILABILITY AND RELIABILITY
FOR MAY WERE 31 AND 35 PERCENT RESPECTIVELY.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME LOUISVILLE GAS & ELECTRIC
UNIT NAME CANE RUN S

UNIT LOCATION LOUISVILLE KENTUCKY

UNIT RATING 183 Mw

FUEL CHARACTERISTICS COAL 3.5 = 4,0 PERCENT SULFUR

FGD VENDOR COMBUSTION ENGINEERING
PROCESS L1ME

NEW OR RETROFIY RETROFIT

STARY UP DATE 12771

EFFICIENCY:
PARTICULATES (ACTUAL)

(DESIGN) 99,0 PERCENT
802 (ACTUAL)
(DESIGN) 85.0 PERCENT
WATER MAKE UP CLOSED LOuP

SLUDGE DISPOSAL PLANT=SITE OISPOSAL PUND

OPERATING EXPERIENCE UPDATE:

DECEMBER=JANUARY 1978 = OPERATION OF THE FGD SYSTEM AT CANE RUN S BEGAN ON DECEMBER 29, INITIAL
OPERATIONS WERE NOT CONTINUOUS, DURING OPERATIUN SOME OF THE CUNTROLS WERE NOT WORKING PROPERLY
AND MODIFICATIONS WERE NECESSARY,

FEBRUARY=MARCH 1978 = THE PLANT REMAINED UFF LINE THRUUGHUUT FEBRUARY AND THEN RE=-STARTED ON MARCH
24, THE BOILER OPERATED APPRUXIMATELY 182 HOURS THROUGH THE END OF MARCH WITH THE FGD SYSTEM
OPERATING APPROXIMATELY 91 HOURS, VAKIOUS INITIAL START=-UP PROBLEMS WERE STILL BEING ENCOUNTERED
CAUSING FGD SYSTEM OUTAGES,

APRIL=MAY 1978 = DURING APRIL THE BUILER WAS ON LINE 669 HOURS, AND THE FGD SYSTEM OPERATED 648 OF
THOSE HWOURS. DURING MAY THE BOILER AND FGU SYSTEM OPERATEDN 432 AND 364 HOUKRS, RESPECTIVELY. FGD
SYSTEM MODIFICATIONS HAVE BEEN TAKING PLACE IN PREPARATION FOR 1HE PERFURMANCE TESTS, THE ONLY
PROBLEM THAT OCCURRED DURING TESTING nAS A POOR JUB OF DATA GATHERING BY THE DATA CREwS. THEY DID
NOT ACCURATELY FOLLOW THE EPA TEST METHUOUS, THE UTILITY IS CUNFIDENT THAT THE UNIT wOULD HAVE
PASSED HAD THE CREW TAKEN THEIR DATA PROPERLY. THE UNIT IS NUW IN ITS PREOPERATIONAL PHASE,
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EPA UTILITY FGD SUKVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPVION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME LOUISVILLE GAS & ELECTRIC
UNIT NAME PADDYS RUN o

UNIT LOCATION LOUISVILLE KENTUCKY

UNIT RATING 65 MwW

FUEL CHARACTERISTICS COUAL 3.5 = 4,0 PERCENT SULFUR

FGD VENDOR COMBUSTION ENGINEERING
PROCESS LIME

NEW OR RETROFIT RETROFIT

START UP DATE as73

EFFICIENCY:

PARTICULATES (ACTUAL) 99,0 PERCENT
(DESIGN) 99,0 PERCENT

802 (ACTUAL) 80-99 PERCENT
(DESIGN) 80,0 PERCENT

WATER MAKE UuP OPEN LOOP 0,7 GPM/Mw

SLUDGE DISPOSAL HAULAWAY TO BURROW PIT

OPERATING EXPERIENCE UPDATE:

SEP. 77

THROUGH

MAR, 78 NOT OPERATIONAL PADDY’S RUN NO, 6 DID NOT OPERATE THROUGH THIS PERIOD OUE TO A LACK
OF POWER REQUIREMENT,
*NUTE: THIS UNIT WILL BE RETIRED wHEN THE MILL CREEK NO. 3 UNIT
BECOMES OPERATIONAL, WHICH IS SCHEDULED FOR JuULY, 1978,

APR, 78

MAY 78 THIS PEAK LOAD UNIT WAS ONLY ON LINE A FEW HOURS DURING THE PERIOD.

NO PROBLEMS WERE REPURTED,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME
UNIT NAME
UNIT LOCATION
UNIT RATING

FUEL CHARACTERISTICS

FGD VENDOR ADL/COMBUSTION EQUIP ASSOCIATE
PROCESS LIME/ALKALINE FLYASH

NEW OR RETROFIT NEW

STARY UP DATE 9717

MINNKOTA POwWER COOPERATIVE

MILTON R. YOUNG 2
CENTER NORTH DAKOTA

450 Mw

LIGNITE 0.7 PERCENT SULFUR

EFFICIENCY?
PARTICULATES (ACTUAL)

(DESIGN) 99.6 PERCENT
s02 (ACTUAL)
(DESIGN) 75.0 PERCENT

WATER MAKE UuP CLOSED LOOP

SLUDGE DISPOSAL PLANT SITE/MINE FILL

OPERATING EXPERIENCE UPDATE:

FEBRUARY=MARCH 1978 <« BOTH THE BOILERS AND FGD SYSTEM CAME BACK ON LINE FEB, 21 AFTER COMPLETION

OF THE TURBINE REPAIRS, ONE SCRUBBER=-ABSURBER FORCED ORAFT FAN HAD AN OIL LEAK AND A SHAFT ALIGNe
MENT PROBLEM, 1T wAS TAKEN OFF THE LINE AND SHIPPED TO BUFFALO FORGE CO.°’S PLANT FOR REPAIRS, THE
AFFECTED MODULE WAS DOWN FROM FEB., 23 THROUGH APRIL 10U, WHEN THE REPAIRED UNIT wWAS RE-INSTALLED.
THE VACUUM FILTER ON THE SECOND SCRUBBER-ABSORBER WAS MALFUNCTIONING, ALLOWING LARGER S]ZE
PARTICLES TO ESCAPE THE FILTER., THIS CAUSED THE RUBBER LINING DOWNSTREAM TO PEEL WHICH, IN

TURN, CREATED A PLUGGING PROBLEM, E.1.M, COMANY ENGINEERS ARE PRESENTLY STUDYING THE PROBLEM

AND HOPE TO INCORPORATE MODIFICATIONS TU IMPRUVE THE PERFORMANCE OF THE FILTERS. THE COMPLIANCE
TEST HAS AGAIN BEEN RESCHEDULED WITH THE EPA FOR THE END OF MAY,

APRIL=MAY 1978 = COMPLIANCE TESTING TUOK PLACE DURING THE WEEK OF JUNE S, THE UTILITY IS CONFIDENT
THAT THE UNIT PERFORMED WELL AND WILL BE CERTIFIED. THE REPORT SHOULD BE AVAILABLE TO THE UTILITY
BY THE END OF JUNE., THE UNIT IS CURRENTLY DOWN WITH DAMPER PROBLEMS (DOWN ON THE 24TH OF JUNE).
APPARENTLY THE CHAINS THAT PULL THE GUILLOVINE DAMPERS WERE TOO WEAK. THEY ARE BEING REPLACED.
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FEB

EPA UTILITY FGD SURVEY:

SECTIUN §
PERFORMANCE DESCRIPTION FUK OPERATIUNAL FGD SYSTeMy

UTILITY NAME MONTANA PUWER
UNIT NAME CULSTKIP 1

UNIT LOCATION COLSTKIP MONTANA
UNIT RATING 560 Mn

FUEL CHARACTERISTICS CUAL v.8 PERCENT SULFUR

FGD VENDOR ADL/COMBUSTION EQUIP ASSOCIATE
PROCESS LIME/ALKALINE FLYASH

NEW OR RETRUFIT NEw

START UP DATE 11775

EFFICIENCY:

PARTICULATES (ACIuUAL) 99.5 PERCUENT
(OESIGN) 99,5 FERCENT

$02 (ACTUAL) 75.0 PERCENT
(DESIGN) 60,0 PERCENT

WATER MAKE UP CLOSED LOUP

SLUDGE DISPOUSAL CLAY=LINED DIKED POND

OPERATING EXPELRIENCE UPDATE:

« 18

MAR, 78

NO INFORMATION WAS REPURTED BY IHE UTILITY FUR THIS PERIUD.

APR, 78

MAY

78
THE UNIT WAS DUWN FOKR MUST OF THt SPRING FUR A SCHEDULED OVERMHAUL.

Q)
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EPA

UTILITY FGD SURVEY:

SEC

APRIL 1978 = MAY 1978

TION 3

PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS

JAN,
FEB.
MAR,

APR,
MAY

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
F6D VENDOR

PROCESS

NEW OR RETROFIT
START UP DATE

EFFICIENCY:

MONTANA POWER
COLSTKIP 2
COLSTRIP MONTANA
360 Mn
COAL 0.8 PERCEN! SULFUR
ADL/COMBUSTION EQUIP ASSOCIATE
LIMEZALKALINE FLYASH
NEW

87/60

PARTICULATES (ACTUAL) 99,5 PERCENT

(DESIG

N) 99.5 PERCENT

802 (ACTUAL) 75.0 PERCENT

(DESIGN) 60.0 PERCENT

WATER MAKE UP

SLUDGE DISPOSAL

OPERATING EXPERIENCE

78
78
78

CLOSED LOOP

UPDATE:

NO INFORMATION wAS REPURTED BY THE UTILITY FUOR THIS PENIOD.

78
78
THE UNIT WAS DUWN

FOR MOST OF THE SPRING FOR A SCHEDULED OVERHAUL.
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EPA UTILITY FGD SukvEY: APRIL 1978 = MmaY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME NEVADA POwER
UNIT NAME REID GARDNER 1
UNIT LOCATION MOAPA NEVADA
UNIT RATING 125 Mw

FUEL CHARACTERISTICS CUAL 0.5 = 1,0 PERCENT SULFUR

FGD VENDOR ADL/CUMBUSTION EQUIP ASSUCIATE
PROCESS SODIUM CARBUNATE

NEW OR RETROFIT RETRUFI1

START UP DATE as174

EFFICIENCY?

PARTICULATES (ACTuUAL) 99+ PERCENT
(DESIGN) 99.0 PERCENT
802 (ACTUAL) 8590 PERCENT
(DESIGN) 85,0 PERCENT
WATER MAKE UP OPEN LOOP 0,4V GPM/Mn

SLUDGE DISPOSAL SOLAR EVAPORATION POND

OPERATING EXPERIENCE UPDATE:

HR,
BOILER MODULE CALLED
TOTAL OPERATION AVAILABLE UPON TO OPERATION

PERICD (HR.) (HR.) (HR,) OPERATE (HR,)
FEB, 78 6172 389 654 309 292
AVAILABILITY = 972

RELIABILITY = 94%

OPERABILITY = 75X

UTILIZATION = 43X

THE SCRUBBER=ABSURBER SYSTEM WAS OFF~LINE FOR APPRUXIMATELY 18 HOUKRS DURING FEBRUARY DUE TO
PLUGGED SENSING LINES AND A DUCT HI=LO PRESSURE TRIP, THE BOILER WENT QUT OF SLRVICE ON
UN FEBRUARY 17 FOR A THREE WEEK OUTAGE,

MAR, 78 744 355 207 355 207

AVAILABILITY = 282

RELIABILITY 58%

OPERABILITY 58%

UTILIZATION = 28X
THE BOILER CAME BACK ON LINE MARCH 16 BUT PRUBLEMS wITH 'He GUILLOTINE SwITCHES ODELAYED
START=UP OF THE FGD SYSTEM UNTIL MARCH 22, FGU DOWNTIME w'S APPRUXIMATELY S37 HOURS,.
A PROBLEM WAS ALSO ENCOUNTERED WITH THE REHEAT STEAM REGULATUR OURING MARCH.

APR, 78 720 S60 720 541 541

AVAILABILITY = 100X

RELIABILITY = 1002

OPERABILITY = 97%

UTILIZATION = 752
THERE WERE NO FGD SYSTEM FURCED OQUTAGES. ALL UOWNTIME wAS BOILEK RELATED (179 HRS.).

MAY 78 744 630 721 605 S8¢e

AVAILABILITY = 97%

RELIABILITY = 96X

OPERABILITY = 92%

UTILIZATION = 78%
THE UNIT WAS DOWN 132 HOURS FOK A PRUDUCTION CONTROL OUTAGE, 7 HUUKS FUR REPALIKS TO THE
CONDENSER, AND 23 HOURS DUE TO HIGH TEMPERATURE ON 1.D0. FAN BEANING. (OUTAGES WERE BOILER
RELATEV,.)
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR UPtRATIONAL FGD SYSTEMS

UTILITY NAME NEVADA PONWER
UNIT NAME REID GARDNER 2
UNIT LOCATION MOAPA NEVADA
UNIT RATING 125 Mw

FUEL CHARACTERISTICS COAL 0.5 = 1,0 PERCENT SULFUR

FGD VENDOR ADL/COMBUSTION EQUIP ASSOCIATE
PROCESS SODIUM CARBUNATE

NEW OR RETROFIT RETROFIT

START UP DATE q/74

EFFICIENCY: -~

PARTICULATES (ACTUAL) 99+ PERCENT
(DESIGN) 99,0 PERCENT
S02 (ACTUAL) 85=90 PERCENT
(DESIGN) 85,0 PERCENT
NATER MAKE UP OPEN LOUP 0,40 GPM/Mw

SLUDGE DISPOSAL SOLAR EVAPOKATION POND

OPERATING EXPERIENCE UPDATE?

HR,
BOILER MODULE CALLED
TOTAL OPERATION AVAILABLE UPON TO OPERATION
PERIOD (HR,) (HR,) (Hio) UPERATE (HR.)
FEB. 78 672 636 625 632 58S

AVAILABILITY 3 932

RELIABILITY = 92%

OPERABILITY = 92%

UTILIZATION = 87X
FGD DOWNTIME DURING FEBRUARY WAS APPRUXIMATELY 48 HOURS DUE TO A PLUGGED SENSING LINE AND
A DUCT HI-LO PRESSURE TKRIP, THE BOILER wAS UUT OF SERVICE 34 HOURS,

MAR, 78 744 672 7206 614 595

AVAILABILITY = 982

RELIABILITY = 97X

OPERABILITY = 89X

UTILIZATION = 80X
THERE wAS ONLY ONE FURCED FGD OUTAGE DURING MAKCH WHICH LASTED APPROXIMATELY 18 HOURS, A
SCHEOULED BOILER OUTAGE AT THE BEGINNING OF THE MONTH T0 REMOVE ASH BUILDUP wAS CANCELLED.

APR, 78 720 320 720 317 317
AVAILABILITY = 1002

RELIABILITY = 1002

OPERABILITY = 982

UTILIZATION = 4ax

THERE wAS UNE SCHEODULED BOILER OUTAGE WHICH LASTED ABOUT 403 HOURS,

MAY 78 744 7206 743 7126 124

AVATLABILITY = 100X

RELIABILITY = 1002

OPERABILITY = 100X

UTILIZATION = 97X
THE BOILER wAS OFF FOR APPROXIMATELY 18 HOURS FOR REPAIRS ON THE MILL SPOKES. THE 2A SEC,.
BREAKEWR TRIPPEI ANU CAUSED AN OUTAGLE OF ABUUT ONE HOUR.,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGU SYSTEMS

UTILITY NAME NEVADA POWEK
UNIT NAME REID GARDNER 3
UNIT LOCATION MUAPA NEVADA
UNIT RATING 125 Mw

FUEL CHARACTERISTICS COAL 0.5 = 1,0 PERCENT SULFUR

FGO VENDOR ADL/COUMBUSTION tQUIP ASSOCIATE
PROCESS SODIUM CAKBUNATE

NEW OR RETROFIT NEW

START UP DATE 1/7176

EFFICIENCY?

PARTICULATES (ACTuUAL) 99+ PERCENT
(DESIGN) 99.0 PERCENT

s02 (ACTUAL) 85=90 PERCENT
(DESIGN) 85.0 PERCENT

WATER MAKE UP OPEN LOOP 0,40 GPM/MW

SLUDGE OISPOSAL SOLAR EVAPOKATIUN POND

OPERATING EXPERIENCE UPDATE:

HR,
BOILER MODULE CALLED
TOTAL OPERATION AVAILABLE UPON TO OPERATION

PERIOD (HR,) (HR.) (HR,) OPERATE (HR,)
FEB, 78 672 619 642 618 588
AVAILABILITY = 963

RELIABILITY = 95X

OPERABILITY = 95X

UTILIZATION = 88X

DURING FEBRUARY FAULTY WIRING CAUSED A HIGH VENTURI TEMPERATURE RESULTING IN AN INITIAL 16
HOUR FGD SYSTEM QUTAGE. THERE wAS A SECONU OUTAGE OF 13 HOURS TO CHECK THE VENTURI TEMPERA-
TURE INOJCATOR, A THIRD ODUTAGE wAS CAUSED BY PLUGGING OF THE MIX TANK WHICH MADE IT IMPOS~-
SIBLE 7O MIX CHEMICALS,

MAR, 78 744 T41 724 738 718
AVAILABILITY = 972
RELIABILITY = 97%
OPERABILITY = 97X
UTILIZATION = 96X

THE MIX TANK PHROBLEM CONTINUED INTU MARCH CAUSING THE ONLY FGU DUWNTIME FOR THE MONTH
(APRUX, 20 HUURS). A FUKRNACE HI=LU PRESSURE TKRIP CAUSED A BOILER OUTAGE OF 6 HOURS.

APR, 78 120 7ua 699 650 629
AVAILABILITY = 973

RELIABILITY = 97%

OPERABILITY = 89%

UTILIZATION = 87%

THE FGU SYSTEM wAS DOUWN APPRUXIMATELY 21 HUUKRS FOR REPAIKS ON THE VENTUR] EMERGENCY SPRAY
SYSTEM, THE BUILEKR wAS DUNN APPROXIMATELY 70 HOURS DURING APRIL.

MAY 718 744 646 724 Sla 494

AVAILABILITY = 97

RELIABILITY 6%

OPERABILIYY T1%

UTILIZATION 66%
THERE wAS A SCHEDULED OUTAGE OF 23v HUURS FOHR BOILER MAINTENANCE, AND A FORCED OUTAGE OF
20 HOUKS DUE Tu A FAULTY TEMPEKATURE PROBE AT THE VENTURI.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME NORTHERN INDIANA PUB SERVICE
UNIT NAME DEAN H, MITCHELL 11

UNIT LOCATION GARY INDIANA

UNIT RATING 115 Mw

FUEL CHARACTERISTICS COAL 3.2=3.5 PERCENT SULFUR

FGD VENDOR DAVY POWERGAS/ALLIELD CHEMICAL
PROCESS WELLMAN LURD/ALLIED CHEMICAL
NEN OR RETROFIT RETROFI11T

START UP DATE 11/76

EFFICIENCY:

PARTICULATES (ACTUAL) 99,5 PERCENT
(DESIGN) 99.5 PERCENT
802 (ACTUAL) .91,0 PERCENT
(DESIGN) 90,0 PERCENT

WATER MAKE UP CLOSED LOOP

SLUDGE DISPOSAL ELEMENTAL SULFUR PRODUCT

OPERATING EXPERIENCE UPDATE:

HOURS
HOURS HOURS CALLED ON HOURS
MONTH IN PERIOD AVAILABLE YO0 OPERATE OPERATED AVAILABILITY RELIABILETY UTILIZATION
NOV. 77 720 531 596 a28 14 7e 90

THE FGD UNIY UPERATED FUR 18 CONSECUTIVE OAYS, AVERAGING 90X SO02 REMOVAL wITH 285 LUNG TONS OF
SULFUR RECOVERED. FGD OPERATION WAS INTERRUPTED 8BY A UNIT 11 BOILER TUBE LEAK AND RESUMPTION OF FGD
OPERATION WAS FURTHER DELAYED BY MAINTENANCE IN THE EVAPORATOR SECTION. MAINTENANCE WAS ALSO PER-
FORMED ON THE FLUE GAS ISOLATION DAMPER, FLUE GAS BUOSTER BLOWER, AND S02 REDUCTION SECTION,

DEC. 77 768 3719 272 0 49 9 0

THE FGD SYSTEM wAS NOT UPERATED DURING THIS PERIOO DUE TO ABNORMAL BOILER OPERATING CONDITONS
RELATED TU HIGH SILICA LEVELS IN THt FEED WATER., THE MIGH SILICA LEVELS RSULTED FROM HIGH MAKE~-UP
WATER REQUIREMENTS DUE IN PART TO A HIGHER THAN NURMAL FGD PLANT USAGE. AS wELL AS UNET 1% COAL FEED
PROBLEMS AND A PRECIPITAYUR MALFUNCTIUN, MAINTENANCE mAS PERFOKMED ON THE F6 BOOSTER BLOWER AND

THE ABSORBER SOLUTIUN REGENERATION SECTION,

JAN, 78 720 576 0 0 80 0
THE FGD SYSTEM REMAINED NOWN THROUGHOUT JANUARY AS HIGH SILICA LEVELS IN THE UNIT 13 BOILER FEED

WATER PERSISTED, MAINTENANCE WAS PER+URMED ON THE UNLIT 11 PRECIPITATOR, THE FG BOOSTER B8LOWER AND
THE FGD SYSTEM S02 COMPRESSOR,

FEB. 78 720 336 0 0 q7 0

THE FGD SYSTEM wWAS NOT UPERATED DUE TU ABNORMAL BUILEKR UPERATING CONDITIONS KELATED TO HIGH SILICA
LEVELS IN THE BOILER FEEND WATER, COUPLEUL wITH UNIT 11 COAL FEED PROBLEMS, STOP VALVE PROBLEMS, PRE-
CIPITATOR MALFUNCTION AND A LEAKING BOILER TUBE AND WURK UN THE FLUE GAS ISOLATION DAMPER., MAIN=-

TENANCE WAS ALSO PERFORMED UN THE FG BOOSTER BLUWER, THE EVAPORATOR CIRCULATING PUMP AND THE SO¢2
SUPERHEATER PIPING.

MAR. 78 720 648 281 215 90 17 30

THE FGD SYSTEM QPERATED FUR TEN DAYS., OPERATION wAS INTERRUPTED BY SHUTDOWN OF THE UNIT 11 BOILER
FOR REPAIR OF COAL GRINDING MILLS AND PRECIPITATURS, PROPER CONDITIONS COULD NOT BE RE=-ESTABLISHED
FOR RE-START QOF FGD OPERATION BECAUSE OF COAL FEED ANU GRINDING PROBLEMS CAUSED BY EXTREMELY POUR

QUALITY COAL. MAINTENANCE wAS PERFORMED UN THE FG BOUSTER BLOWER AND OPERATING PROBLEMS WERE
ENCOUNTERED WITH THE FLUE GAS ISOLAVION DAMPER,

as



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

HOURS
HOURS HOURS CALLED UN HUURS
MONTH IN PERIOD AVATILABLE TO OPERATE OPERATED AVATLABILITY WELIABILITY UTILIZATION
APR. 78 720 1] 288 0 0 v 0

THE F6 BOOSTER BLOWER WAS OUT OF SEKVICE FOR [HIS ENTIRE PERIUD FUR NEBLADING. THE FGD SYSTEM nAS
INOPERABLE, A FAILURE UF THE FLUE GAS LSULATION DAMPER ALSUO OCCURRED. A NEm SUPPLY OF HIGH SULFUR
COAL WAS OBTAINED AND SUCCESSFULLY TESTED ON UNIT 11 BOILER. THIS COAL IS EXPECTED TO ALLEVIATE
PAST DIFFICULTIES WITH THE CUAL FEED AND GHINDING SYSTEM. MAINTENANCE wAS ALSO PERFONMED ON THE
BOILER ID FANS, COAL FEEOING AND GRINDING SYSTEM ANU THE FGD ABSORBER,

MAY 78 720 368 529 263 S1 S0 37

THE 802 RECOVERY PORTION UF THE FGD SYSTEM UPERATED FUR 26 ULAYS. TME CUMPLETE FGD SYSTEM OPERATED
FOR 11 DAYS., OPERATION WAS INTERRUPTED BY FAILURE UF THE FLUE GLAS [SULATION UAMPER, PROBLEMS WITH
WET COAL WHICH REUUIREO THAT THE UNIT 11 BOILER OPERATE ON LOw SULFuK CUAL FOR A SHORT PERIUD AND
PLUGGING OF AN ENTRAINMENT SEPARATOK 1IN THE SUQ REDUCTIUN UNIT,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME NURTHERN STATES POWER
UNIT NAME SHERBURNE 1

UNIT LOCATION BECKER MINNESOTA

UNIT RATING 710 Mw

FUEL CHARACTERISTICS COAL 0.8 PERCENT SULFUR

FGD VENDOR COMBUSTIUN ENGINEERING
PROCESS LIMESTUNE/ALKALINE FLYASH
NEW OR RETROFIT NEW

START UP DATE 37176

EFFICIENCY:

PARTICULATES (ACTUAL) 99+ PERCENT
(OESIGN) 99.0 PERCENT
s0e (ACTUAL) 50~55 PERCENT
(DESIGN) 50.0 PERCENT
WATER MAKE uP OPEN LOOP 1.13 GPM/MNW

SLUDGE DISPOSAL CLAY=L INED DISPUSAL POUND

OPERATING EXPERIENCE UPDATE:

BOILER OUPERATION TIME AND MUDULE UPERABILITY (X)

BOILER
PERIOD HR, 101 10e 103 104 105 1006 107 108 109 110 111 112
FEB, 78 636 0 93 92 89 74 8% 89 88 76 86 88 87
TOTAL SYSTEM AVAILABILITY - 92 PERCENT
MEGAWATT=HOURS GENEKATED = 366,200

MODULE 1031 WAS OOWN IN FEBRUARY FUR MODIFICATIONS YO YHE SPRAY TOWER ABSORBER. A BULK
ENTRAINMENT SEPARATOR WAS INSTALLED ALONG WITH A XOCH wWASH TRAY. SPRAY NOZZILES WERE
REPLACED. THE 2 IN. UIA. SS RODS IN THE PRIMARY CONTACTOR wERE REPLACED WITH 6 S/8 IN. DIA.
CERAMIC COATED C.S. RODS., THE CERAMIC SLEEVES ARE 9/16IN, THICK. MODULES wHICH ARE SHOWING
AVAILABILITY OF LESS THAN 80 PERCENT, ARE THOSE IN WHICH THE STRAINER MODIFICATIONS wWERE
PERFORMED,

MAR, 78 676 71 853 64 89 90 83 62 89 97 71 79 90

TOTAL SYSTEM AVAILABILITY = 92 PERCENI

MEGAWATT=HOURS GENERATED = 423,220
STRAINER MODIFICATIUNS CONTINUED THROUGH MARCH AFFECTING THE AVAILABILITIES OF MODULES 101,
103, 107 AND 11V,

APR. 78 713 92 87 87 aq ai 85 91 86 92 91 87 52
TOTAL SYSTEM AVAILABILITY = 95 PERCEN)
MEGAWATT=-HOURS GENERATEL = 464,520

THE REASON FOR LOW AVAILABILITY ON MODULE 104 AND 112 IN APHIL RESULTED FORM THE OUTAGE TIME
NECESSARY FOR THE INSTALLATION OF STEEL STRAINER SCHEENS.

MAY 78 635 61 86 85 86 89 64 62 83 82 71 87 79
TOTAL SYSTEM AVAILABILITY = 95 PERCENI
MEGAWATT=HOURS GENEWATED - 380,010

THERE WERE NO MAJOR FLD WELATED OUTAGES DURING MAY,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECYION 3
PERFORMANCE DESCRIPTION FOKN OPERATIUNAL FGD SYSTEMS

UTILITY NAME NURTHERN STATES PUwWEK
UNIT NAME SHERBURNE 2

UNIT LOCATION BECKER MINNESUTA

UNIT RATING 710 Mw

FUEL CHARACTERISTICS COAL 0.8 PERCEN! SULFUR

FGD VENDOR COMBUSTION ENGINEERING
PROCESS LIMESTUNE/ALKALINE FLY ASH
NEW OR RETROFIY NEw

START UP DATE LYR NS

EFFICIENCY:

PARTICULATES (ACTUAL) 50«55 PERCENT
(DESIGN) 99.0 PERCENT
802 (acruaL) 55.0 PERLENT
(DESIGN) 50.0 PERCENT

WATER MAKE UP OPEN LOOP 1.13 GLPM/MW

SLUDGE DISPOSAL CLAY=LINED DISPUSAL PUND

OPERATING EXPERIENCE UPDATE:

BOILER UPERATION TIME AND MOUDULE UPERABILITY (X)
BOILER
PERIOD HR. 201 ave 203 204 205 206 207 208 209 21 el 212

FEB, 78 620 83 85 S5 91 89 76 n 89 8% 81 97 60
TOTAL S.STEM AVAILABILITY = 92 PERCEN)
MEGAWATT=HOURS GENERATED = 367,080

MODULES 203 AND 212 HAVE LOw AVAILABILITY DUE TU STRAINER MUDIFICATIONS,

MAR, 78 744 82 92 990 83 78 85 91 62 83 78 88 89
TOTAL SYSTEM AVAILABILITY = 97 PERCENT
MEGA''ATT*HOURS GENERATED = 483,750

IN SPITE OF SIRAINER MODIFICATIUNS UN MUDULES 208 AND 210, THE SYSTEM GENERATED MAXIMUM
MEGAWATT=HOURS AND T1ED THE HIGHEST RECURDED AVAILAWBILITY OF 97 PERCENT,

APR, 78 719 70 82 90 84 91 B3 84 A6 78 99 67 85
TOTAL SYSTEM AVAILABILITY = 92 PERCENT
MEGAWATT=HUURS GENERATED = 436,420
DURING APRIL MODULE 201 WAS CUNVEKRTED FUR USE W1TH THE NEw SPRAY TOWER WHICH wAS INSTALLED.
MAY 78 120 97 94 80 99 9y 89 90 92 28 91 78 14
TOTAL SYSTEM AVAILABILITY = 91 PERCENT
MEGAWATT=HUURS GENERATEL = 70,070

THERE WERE LINER FAILUKES (CEILCOTE) IN MUST UF THE MODULES DURING MAY. THE LINERS WERE
REPAIRED BY THE CEILCUTE COMPANY AT THEIR OWN EXPENSE. THE INLET SEAL STRIPS WERE ALSO
REPAINED. THE UNIT wENT DUWN ON MAY & FOUR THE FIRST YEAR ROILER AND TURBINE INSPECTION AND
WAS DOWN FOR IHE REMAINDER OF TrE PERIOUL.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME PENNSYLVANIA POWER

UNIT NAME BRUCE MANSFIELD 1

UNIT LOCATION SHIPPINGPURT PENNSYLVANIA
UNIT RATING 825 MW

FUEL CHARACTERISTICS COAL 4.7 PEKCENT SULFUR

FGD VENDOR CHEMICO
PROCESS LIME
NEw OR RETROFIT NEW
START UP DATE a/76
EFFICIENCY?

PARTICULATES (ACTUAL) 99,9 PERCENT
(DESIGN) 99.8 PERCENT
s02 (ACTUAL) 95,0 PERCENT
(DESIGN) 92,1 PERCENT

WATER MAKE UP OPEN LOOP

SLUDGE DISPOSAL RESERVOIR LANDFILL

OPERATING EXPERIENCE UPDATE:

OPERATING HOURS

MONTH BOILER FGD MUDULES

A 8 c 0 E F
NOV. 77 720 682 713 657 v 0 0
FGD AVAILABILITY FACTOR X 95 99 91 0 0 0
FGD OPERABILITY FACTOR 2 95 99 91 0 0 0
FGD UTILIZATION FACTOR 2 95 99 91 0 0 0

TOTAL F6D LOST GENERATION FACTOR = S2,5
REMOVAL OF THE OLD COATING AND PRIMING OF THE FLUE LINING IN FLUE 18 IS PROCEEDING

SLOWER THAN ANTICIPATED. IT IS EXPECTED THAT TOTAL wORK ON THE FLUE witL NOT BE COMPLETED
UNTIL FEBRUARY OR MARCH 1978,

DEC. 77 626 677 592 675 0 0 0
FGO AVAILABILITY FACTOR X 100 93 99 0 0 0
FGD OPERABILITY FACTOR X 100 94 100 0 0 0
FGD UTILIZATION FACTOR X 91 79 91 0 0 0

TOTAL FGD LOST GENERATION FACTOR = 61 %
SANDBLASTING OF UNIT 1=B FLUE IS NEARING CUMPLETION, THE FLUE wiLL BE RELINED WITH P.P.P.

CXL=2000,
JAN, 78 331
FGD AVAILABILITY FACTOR % 100 0 100 0 0 0
FGD OPERABILITY FACTOR X 100 0 100 0 0 ]
FGD UTILIZATION FACTOR S8 0 S8 0 0 0

TOTAL FGD LOST GENERATION FACTOR = 602

THERE WERE PROBLEMS WITH B FAN nHICH NECCESITATED EXTENSIVE REPAIRS, LINING ABRASION AND
DISBONDMENT IN FAN CAUSED CORROSION OF UNDERLYING SUPPORT MFTAL. THE UNIT TRIPPED SEVERAL
TIMES DUE VO DIFFICULTIES IN BURNING WET STOCKPILE CUAL.

FEB, 78 S14 534 410 551 0 0 0
FGD AVAILABILITY FACTOR x 79 61 82 ] 0 0
FGO OPERABILITY FACTOR X 100 80 100 0 0 0
FGD UTILIZATION FACTOR 2 79 61 82 0 0 0

TOTAL FGD LOST GENERATION FACTOR = Sax

EXTENSIVE REPAIRS TO 18 1.0. FAN AND THE EMERGENCY NEED FOR LOAD FROM THE PLANT DURING THE
COAL STRIKE TEMPORARILY OVERLOADED 1A AND 1C TRAINS.

1C TRAIN AS A RESULY OF THIS. 18 FLUE RELINING CONTINUES.

S0

THE MIST ELIMINATOR wiLL BE REPLACED ON



EPA UTILITY FGD SUKVEY:

SECTION 3
PERFORMANCE DESCRIPTVION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEW OR RETROFIY
START UP DATE

EFFICIENCYS
PARTICULATES (ACTUAL)

(DESIGN)
s$02 (ACTUAL)
(DESIGN)

WATER MAKE UP

SLUDGE DISPOSAL

PENNSYLVANIA POWER

BRUCE MANSFIELD 2
SHIPPINGPORT PENNSYLVANIA
825 MW

COAL 4.7 PEKRCENT SULFUR

CHEMICO

LIME

NEW

7717

99,9 PERCENT

99,8 PERCENT

95,0 PERCENT

92.1 PERCENT
OPEN LOOP

RESERVOIR LANDFILL

OPERATING EXPERIENCE UPDATE:

MONTH BOILER

NOV, 77 581

FGD AVAILABILITY FACTOR %
FGD OPERABILITY FACTOR X

FGO UTILIZATION FACTOR X

UPERATING HOURS
FGD MODULES

A 8 C D E F
598 S84 533 331 304 246
100 96 88 47 5SS a7
100 100 92 S7 52 a2

83 81 74 a6 q2 34

TOTAL FG6D LOST GENERATION FACTOR = 27%

PROBLEMS ASSOCIATED WITH THE STATION POWER TRANSFORMERS CAUSED LIMITATION IN LOAD ON UNIT 2,

THREE OF THE SIX STATION TRANSFORMERS FOR UNIT 2 WERE DESTROYED.

DEC. 77 607

FGD AVAILABILITY FACTOR X
FGD OPERABILITY FACTOR 2
FGD UTILIZATION FACTOR X
TOTAL FGD LOST GENERATION

469 638 618 644 513 565
74 99 98 100 89 99
17 100 100 100 85 93
63 86 83 86 69 76

FACTOR = 7.4%

COLD WEATHER CREATED SOME FREEZING PROBLEMS wITH PROCESS PIPING.

JAN, 78 391

FGD AVAILABILITY FACTOR %
FGD OPERABILITY FACTOR X

FGD UTILIZATION FACTOR X

TOTAL FGD LOST GENERATION

95 100 96 94 99 99
58 100 56 100 100 96
31 76 29 70 64 S0

FACTOR = 4,32

APRIL 1978 = MAY 1978

UNIT TRIPPED SEVERAL TIMES DUE TU DIFFICULTIES IN BURNING WET STOCKPILE COAL. BOILER

CONTROL VALVE PROBLEMS ("W®™ VALVE) COMPOUNDED START=UP ATTEMPT L _FFICULTIES.

WAS ON LINE DURING
COAL MILLS.

FEB, 78 672

FGD AVAILABILITY FACTOR X%
FGD OPERABILITY FACTOR 2

FGD UTILIZATION FACTOR %

TOTAL FGD LOST GENERATION

THIS MONTH, THE WET COAL ALSO PREVENTED FULL LOAD UPERATION OUF

321 460 594 480 664 525
84 87 89 97 99 78
a6 68 88 71 99 78
a8 68 a8 71 99 78

FACTOR = 18,6 X

MANY PROBLEMS OCCURRED WITH I.0. FAN CUOLERS DUE TUO INCLEMENT wEATHER,

51
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EPA UTILITY FGD SURVEY: APRIL 1978 « MAY 1978

SECTI

ON 3

PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME
UNIT NAME
UNIT LOCATION
UNIT RATING

FUEL CHARACTERISTICS

FGD VENDOR
PROCESS
NEW OR RETROFIT
START UP DATE
EFFICIENCY?
PARTICULATES (ACTUAL)
(DESIGN)
s$o02 (ACTUAL)
(DESIGN)

WATER MAKE uP

SLUDGE DISPOSAL

PHILADELPHIA ELECTRIC

EDDYSTONE 1A

EODYSTONE PENNSYLVANIA
120 MW

COAL 2.5 PERCENT SULFUR

UNITED ENGINEERS / PECO

MAGNESIUM OXIDE

RETROFIT

9/75

99.9 PERCENT
99.9 PERCENT
95=97 PERCENT
90.0 PERCENT

OPEN LOOP 1,1 6PM/MN

ACID PLANT REGENERATION

OPERATING EXPERIENCE UPDATE:

FEB. 78 THE TURBINE OVERMAUL CONTINUED DURING THE REPORT PERIOD,
MAR, 78 WAS FOUND THAT SOME HIGH PRESSURE STEAM TURES WERE CRACKED.
CTED. SOME MINOR FGD SYSTEM MODIFICATIONS HAVE BEEN INCORPORATED IN THE
STARY UP 1S EXPECTED IN MID=-APRIL 78.

LONGER THAN EXPE

COURSE OF THE SHUTDOWN PERIOOD.

APR, 78 THE UNIT JUST CAME BACK ON LINE JUNE 1 AFTER

MAY 78 WHICH BEGAN DECEMBER 22.
A PROBLEM WITH A SUPER PRESSURE STEAM TURBINE,
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DURING THE SHUTOOWN PERIOD IT
SO UNIT MAINTENANCE HAS TAKEN

AN EXTENSIVE SYSTEM MODIFICATION OUTAGE
THE UNIT WAS EXPECTED BACK ON LINE IN MID=APRIL, BUT THERE WAS



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTIUN 3§
PERFORMANCE DESCRIPTION FUR UPERATIONAL FGD SYSTEMS

UTILITY NAME PUBLIC SEKRVICE UF Nbw MEXICU
UNIT NAME SAN JUAn 1

UNIT LOCATION WATERFLOW Ntw MEXICO

UNIT RATING 314 MW

FUEL CHARACIERISTICS CoAL 0,8 PERCENT SULFUR

FGD VENDOR DAVY POWERGAS/ALLIEU CHEMICAL
PROCESS WELLMAN LURD

NEW OR RETROFIT NEwW

START UP DATE 4718

EFFICIENCY:

PARTICULATES (ACTUAL)

(DESIGN) 99.8 PERCENT
802 (ACTUAL)

(DESIGN) 85.0 PERCENT
NATER MAKE UP

SLUDGE DISPOSAL

OPERATING EXPERIENCE UPDATE:

FEBRUARY=MARCH 1978 = INITIAL S02 ABSORPTION AT SAN JUAN NO, 1| BEGAN UN APRIL 8, 1978. FULL COMMER~-
CIAL OPERATION IS EXPECTED BY LATE JUNE., THE FGD SYSTEM IS CURRENTLY IN SERVICE wWITH TwO OF THE
UNIT’S FOUR ABSORBER CELLS UPERATING CONTINUOUSLY. A THIRD CELL IS TO BE BROUGHT ON LINE LATER.
THREE CELLS WILL BE REQUIRED FOR FULL LUAD wiTH A FOURTH INCLUDED FUOR SPARE FGD CAPACITY. THE CUR~-
RENT MODE IS 7O KEEP 2 CELLS IN SERVICLE AT ALL TIMES AND 2 OUT OF SERVICE. 2/3 OF THE FLUE GaAS

IS BEING TREATED WHILE 1/3 1S BEING BYPASSED. THE UNIT [S IN COMPLIANCE AT PRESENT wlTH KESPECT TO
S02 WITH ONLY 2 CELLS RUNNING BECAUSE THE BISULFTTE CUNCENTRATION HAS NOT YET BUILT UP IN THE ABSUR-
BENT LIQUOR. WHEN THE SYSTEM REACHES EQUILIBKRIUM WITH RESPECT TO BISULFITE (18% BISULFITE) THE UNIT
WILL BE READY TQ BEGIN REGENEKRATING NPERATIUNS, KREGENERATIUN IS EXPECTED TO BEGIN BY APRIL 27.
COMPLIANCE TESTING MAY TAKE PLACE AS BEARLY AS THE FIRST wEEK OF MAY,

APRIL=MAY 1978 = QVER THE PERIOD THE UTILITY ACCUMULATED 22 DAYS OF DATA DUKING WHICH THE BOILER
WAS DOWN FOR 7 HOURS AND THE ABSORBERS WERE DUWN FOR 28 HUURS (UNSCHEDULED). THE UNIT IS STILL NOT
STABILIZED SO USEFUL FIGURES FOR WATEKR REGWUIREMENTS ARE UNAVAILABLE. THE CHEMICAL PLANT REMAINS IN
ITS START UP STAGE.
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGU SYSTEMS

FEB.
MAR,

APR.
MAY

UTILITY NAME SOUTH CAROL JNA PUBLIC SERVICE
UNIT NAME WINYAH 2

UNIT LOCATION GEURGETOWN SUUTH CAKROLINA
UNIT RATING 280 Mw

FUEL CHARACTERISTICS COAL 1,0 PERCENT SULFUR

FGD VENDOR BABCOCK & wilLCOX

PROCESS LIMESTONE

NEw OR RETROFIY NEW

START UP DATE /17

EFFICIENCY:

PARTICULATES (ACTuAL) 99,4 PERCENT

(DESIGN) 99,4 PERCENT

s02 (ACTUAL) 85,0 PERCENT
(DESIGN) 69,0 PERCENT
WATER MAKE uP OPEN LOOP
SLUDGE DISPOSAL ON=SITE POND

OPERATING EXPERIENCE UPDATE:

78
78

78
78

DURING THE FEB=MAR PERIOD THE FG6D SYSTEM WAS BYPASSED ONCE FOR SEVERAL DAYS TO ALLOW
SYSTEM CLEANING, THIS wWAS IN PREPARATION FOR TESTS THA1 BABCOCK AND wILCOX wWILL SOON

BE PERFORMING, AND FOR WHICH THEY HAVE SET UP TEMPORARY ON=-SITE LABORATORY FACILITIES,
OTHERWISE, THE SYSTEM RAN WELL DURING THE PERIOUD WITH ONLY A FEwW MINOR PLUGGING AND SPILL~-
AGE PROBLEMS IN VARIOUS SLURRY LINES,

THE SYSTEM WAS OPERATIONAL FOR MOST OF THIS PERIOD, THE ONLY PROBLEM ENCOUNTERED WAS

MINOR SCALING, 8UT IT DID NOT CAUSE AN OUTAGE, THE UTILITY OID NOT HAVE ANY PERFORMANCE
FACTORS TO REPORT FOR THIS PERIOD.

Sa
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MAR,

APR,
MAY

EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FGD VENDOR

PROCESS

NEW OR RETROFITY

START UP DATE

EFFICIENCY?

PARTICULATES (ACTUAL)
(DESIGN)

802 (ACTUAL)
(DESIGN)

WATER MAKE UP

SLUDGE DISPOSAL

SPRINGF LELD CITY UTILITIES
SOUTHRWEST 1

SPRINGFIELD MISSOURI

200 MW

CUAL 3,5 PEKCENT SULFUR

AIR CURRECTION DIVISIUN, UUP
LIMESTONE

NEW

4711

99,8 PERCENT
99,7 PERCENT
92.0 PERCENT

80,0 PERCENT

FILTER CAKE LANDFILL

OPERATING EXPERIENCE UPDATE: .

THE ABSORBERS DID NUT OPERATE OUE TO AN EXPANSION JOINT FAILURE BETWEEN THE ID FAN AND

78

18
THE ABSORBERS, CURRENTLY,
BE BACK ON LINE 8Y

78

78

THE ENO OF APRIL.

THE ABSORBEWS ARE BLING BY-PASSED, THE FGD SYSTEM [S EXPECTED TO

THE UNIT EXPERIENCED AN FRP LINER FAILURE AS WELL AS A PUMP FAILURE DURING THE PERIOD.

CURRENTLY UNLY ONE SCRUBBEKR=~AHSORBER MUDULE IS RUNNING,

THE EXPANSION JOINT FAILURE

MENTIONED PREVIOUSLY WAS DIRECILY KELATED TO THE DAMPER FAILURE wHICH ALLOWED THE BOILER

TO CONTINUE PUMPING GAS TU THE SEALED OFF FGD SYSTEM,
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EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTI

ON 3

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME

UNIT NAME

UNIT LOCATION

UNIT RATING

FUEL CHARACTERISTICS
FG60 VENDOR

PROCESS

NEW OR RETROFIT

START UP DATE

EFFICIENCY:

PARTICULATES (ACTUAL)
(DESIGN)

802 (ACTUAL)
(DESIGN)

WATER MAKE UP

SLUDGE DISPOSAL

TENNESSEE VALLEY AUTHORITY
SHANNEE 10A
PADUCAH KENTUCKY
10 Mw
COAL 2.9 PEKRCENT SULFUR
AIR CORRECTION DIVISIUN, UOP
LIME/ZLIMESTONE
KETROF IV

a/7e

EXPERIMENTALLY CUNTROULLED

EXPERIMENTALLY CUNTROLLED

EXPERIMENTALLY CONTROLLED

EXPERIMENTALLY CONTROLLED

OPERATING EXPERIENCE UPDATE:

REFER TO OPERATING EXPERIENCE UPDATE FOR SHAWNEE NO.

Se

108.



EPA UTILITY FGD SukVEY: APRIL 1978 = MAY 1978

SECTION 3

PERFORMANCE DESCKRIPTION FOR UPERATIONAL FGD SYSTEMS

FEB.
MAR,

APR,
MAY

UTILITY NAME TENNESSEE VALLEY AUTHURITY
UNIT NAME SHAWNEE 108

UNIT LUCAYION PADUCAH KENTUCKY

UNIT RATING 10 Mw

FUEL CHARACTERISTICS CUAL 2.9 PEKRCENT SULFUR
FG0 VENDOK CHEMICO

PROCESS LIME/L IMESTUNE

NEW OR RETYROFIT RETROFIT

START UP DATE 4rs12

EFFICIENCY:

PARTICULATES ULACTUAL)

(DESIGN) EXPERIMENTALLY CONTRULLED

s0e (ACTUAL)
(DESIGN) EXPERIMENTALLY CUNTRULLED
WATER MAKE UP EXPERIMENTALLY CONTHOLLED
SLUDGE DISPUSAL EXPERIMENTALLY CUNTROLLED

OPERATING EXPERIENCE UPDATE:

78
78

78
78

MAJOR SYSTEM DUWNTIMES DUKING THE PERIOD INCLUDED: JANUARY 26 THRUUGH FEBRUARY 4 FOR THE
VENTURI/SPRAY TU®ER AND JANUARY 26 ThHROUGH FEBRUARY 2 FUR THE TCA SYSTEM DUE TO FREEZING
WEATHER, AND MARCH & THKOUGH MARCH 17 FOUR BOTH SYSTEMS DUE TO BOILER QUTAGE,

THE EFFECT UF THE SLUKHY LEVEL IN THE Ak SPARGED OUXTDATIUN TANK WAS INVESTIGATED IN THE
TwO SCRUBBEK LOUP VENTUKRI/SPRAY TUwEKR SYSTEM wHICH IS OPERATING UN LIME SLURRY WITH HIGH
FLY ASH LUADING, NEArk COMPLETE SULFITE OXIDATIUN (98 PERCENT) wAS ACHIEVED WITYH 14 FQOOT
AND 18 FOOT OXIDATTUN TANK LEVELS AT AN AR STUICHIOMETRIC RATIO OF 1,8 ATOMS OXYGEN/MOLE
S02 ABSORBED., AN AIR STOICHIOMETKIC RATIU UP TO ABOUT 3.8 wAS NEEDED TO YIELD NEAR CUM-
PLETE OXIDATION WAHEM THE TANK LEVEL WAS DROPPED TO 10 FEET.

A NEA TEST BLUCK wAS STARTED UN MARCH 1 ON THE VENTURI/SPRAY TOWEK SYSTEM, MAGNESIUM
OXIDE WAS AUDDED TU THE SPNAY TOWER SLURRY LUOP IN A Ta0O SCRUBBER LOUP OPERATION WITH
FORCED OXIDATEION IN THE VENTURI LOOP, THE SYSTEM wAS OPERATED IN A LIMESTONE SLURRY MODE
WITH HIGH FLY ASHR LUADING, ThE PWIMAKY OBJECTIVE OF MAGNESiUM ADDITION IS TO IMPROVE THE
S02 REMUVAL EFFICIENCY., HECAI'St. UF THF SHOKRTAGE UF COAL CAUSED BY THE COAL MINERS’
STRIKE, COALS FROUM DIFFERENT SOUKCES «EKRE BURNED IN THE BOILER. AS A RESULT, INLET S02
CUNCENTRATION SLUCTUATED AS MUCH AS TENFOLD (350-5500 PPM), CAUSING PROHLEMS IN SYSTEM
CUNTRUL .

TCA WAS OPERATED AlTh BUTH LIME AND LIMESTUNE, AND wITH MAGNESIUM OXIDE ADDITION,

FLUE GAS wITH ~iGH FLY ASH LUADING wAS USED, THESE TESTS WERE CONDUCTED PRIMARILY TO
RESUOLVE SUME UF THE IATONSISTENT RESULTS UBTAINED DURING EARLIER LIME/MGO AND LIMESTONE/
MGU TESTS MADE IN AFRIL-NUVEMHBER 1976, AIR LEAKAGE THROUGH THE SCRUBHER DOWNCOMER wAS
SUSPECTED IN SUME OF THUSE EAKRLIER KUWS, KESULTING [N HIGHER=-THAN=NORMAL SULFITE
DXIDATTION AND GYPSUM SaTurATTUN, TEST RESULTS SO FAR weRE INCONCLUSIVE BECAUSE OF THt
FLUCTUATIUN [N INLET SU¢ AND, CONTHOL PROBLEMS MENTTONED ABOVE.

THE VENIURI/SPRAY Tunt® SYSIFY CONLTINUED TO OPERATE THRUUGH EARLY MAY WITH MGU ADDITION
AND A]1TH TWU SCKUBBER LUDPS. (ME SYSTEM wAS OPERATED WITH LIMESTUNE SLURRY AND WITH HIGH
FLY ASH LUADIRG. M0 wAS ALLD "0 THE SPRAY TOWER SLURRY L :wP TO MAINTAIN AN EFFECTIVE
MG++ LON CONCENTRATION UF Suu0 PPM (AHUUT Au0u PPM IN THE VENTURI SLURRY LOOP) TO TMPROVE
THE S0 REMUVAL ESFICIENCY In THE SPRAY TuUwbkR., OXIDATIUN wAS FORCED IN THE VENTURI SLURRY
HOLD TANK. UNDER TYPICAL UPERATING CUNDITIUNS, THE OVERALL Su2 REMUOVAL NWAS 96 PERCENT AT
2300 PPM INLE! SU2 CONCENIRATIUN, CUMPARED TO Bo PERCENT REMOVAL AT 1600 PPM INLET SOR2
wITHOUT M50 ADPIVI0O .. 802 KEMUvAL BY VENTURI ALONE wAS 3u PERCENT, ABOUT THE LAME AS THE
CASE wIiHUUT MGU ADDIVINN, NEAx COUMPLETE SULFITE OXIDATIUN COULD Bt ACHIEVED AT AN AN
STULCHIUMEIRIC KATIU AS LUn AS 1.4 ATUMD UXYGEN/MULE SU2 ARSURBED, IN THE SAME ORDER AS
Tt CASE wilHuuT MGu ALDITIUN,

FORCED OXIDATION AAS ALSO CUNDUCTED ON THE LIMESTUNE SLUKHRY BLEED STREAM FROM THE VENTURI/
SPRAY TUWER SYSTtM, & SINGLE EFFLUENT HULD TANK wAS USED FOR BOTH VENTURI AND SPRAY
TOWER. MGO wAS ADDED TO THE +FFLUENT HULD TANK Tu MAINTAIN AN EFFECTIVE MG++ 10N CONCEN=
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TRATION OF SO00 PPM, A SLUKRY STREAM wWAS TAKEN FROM THE SCRUBBER DUWNCOMER AND SENT TO
AN OXJIDATION TANK INTO wHICH AIR wWAS SPARGED. A RECYCLE STREAM UF ABOUT 30 GPM WAS SENT
BACK FROM THE OXIDATION TANK TO THE EFFLUENT HOLD TANK TO CONTRUOL PH IN THE OXIDATION TANK
AND TO PRUVIDE GYPSUM SEENS IN THE SCRUHBBER SLURRY. FINAL SYSTEM BLEED WAS wWITHDRAWN FROM
THE OXJDATION TANK, AT AN AVERAGE OUXIDATION TANX PH OF &, SULFITE OUXIDATION AVERAGED 98
PERCENT, FILTER CAKE SOLIDS CONTENT wAS 8S PERCENT, SIMILAR TO THAT UBTAINED WITH TwWO
SCRUBBER LOUP OPERATIUNS, HOWEVER, THE SLUKRY SOLIDS SETTLING RATE wAS UNLY ABOUT

0,8 CM/MIN, COMPARED TO ABOUT 0,8 CM/MIN #OR THE TwO LOUP OPERATIUN, SETTLING RATE FOR
UNOXIDIZED SLURKRY CONTAINING MAGNESIUM 10N NORMALLY DID NOT EXCEED U.) CM/MIN WITH S0 TO
60 PERCENT FILTER CAKL SOLIULS.,

TCA CONTINUED TU OPERATE wIVH MGO AUDITION wnITH BOTH LIME AnD LIMESTUNE SCRUBBING. FLUE
GAS WITH HIGM FLY ASH LOAUING WAS USEUL. THE INTENT OF IHESE TESTS wAS TO CLARIFY SQOME OF
THE INCONSISTENT RESULTS OBTAINED DURING EAKLIER RUNS MADE IN APRIL-NUVEMBER 1976, DURING
WHICH SCRUBBER DUWNCOMER ATk LEAKAGE wAS SUSPECTED IN SUMt UF THE TESTS, IN GENERAL,
TESTS RUNS MADE IN 1976 HAD HIGHER [NLET 502 CONCENIRATION, MUSTLY GREATER THAN 3000 PPM,
WHILE THE RECENT KUNS HAD ONLY ABOUT 2500 PPM, AT THE HIGHER INLET SU2 AND THE HIGHER
RESULTANT S02 MAKE=PEWK=PASS, THE 1976 TESTS OPERATED t]IHER UNSATURATED UR SUPERSATURATED
NITH RESPECT TO GYPSUM, DEPENLING UN THE SULFITE UXIDATION LEVEL. SEVERE GYPSUM SCALING
OCCURRED WHEN THE OPENRATION WAS UNDER GYPSUM=SATURATED MOULE. IN THE RECENT RUNS, OPERA=
TION wAS MOSTLY UNDER GYPSUM=SAIUKATED MUOUE, HUWEVER, BECAUSE OF THE LUWER INLET S02 AND
LOWER S02 MAKE=PER=PASS, THE GYPSUM SATURATION LEVELS WERE NNT HIGH ENOUGH TU CAUSE ANY
SIGNIFICANT SCALING.
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SECTION 3
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS

UTILITY NAME TENNESSEE VALLEY AUTHORITY
UNIT NAME WIDOWS CREER 8

UNIT LOCATION BRIDGEPORT ALABAMA

UNIT RATING S50 MW

FUEL CHARACTERISTICS COAL 3.7 PENCENT SULFUR

F6D VENDOR TENNESSEE VALLEY AUTHUR]ITY
PROCESS L IMESTONE

NEw OR RETROFIT RETROFI1

START UP DATE 57177

EFFICIENCY:

PARTICULATES (ACTUAL) 99,5+ PEKCENT
(DESIGN) 99,5 PERCENT
s02 (ACTUAL) 85-94 PEKCENT
(DESIGN) 80,0 PERCENT
WATER MAKE uP

SLUDGE DISPOSAL 100=ACKRE DIKED POND

OPERATING EXPERLIENCE UPODATE:

OPERATING HOURS

MONTH BOILER A=SIDE B-SIDE C-SIDE D~SIDE COMMENTS

FEB. 78 586 171 a01 370 314 THE OUTAGE TIME FOR TRAINS A AND 8 WAS REWUIR-
AVAILABILITY - 55X ED TO REPLACE THE RUBBER LINERS IN THE DOWN=-
OPERABILITY = S4% CUMER AREA WITH STAINLESS STEEL. THIS wILL BE
RELIABILITY = 61X » DONE TO THE REMAINING Tw0 THAINS AS WELL.
UTILIZATION = 47X

* THE UTILITY REPORTED THAT THEY COULD NOT ACCUKATELY DETERMINE RELIABILITY BECAUSE OF THEIR
INABILITY TO CALCULATE UNIT LOAD DEMAND ON A DAILY BASIS. GENERALLY, [T IS ASSUMMED THAT SYSTEM
FORCED OUTAGE HOURS PLUS THE HOUKS FGU SYSTEM OPERATED WILL GIVE ROUGHLY Tht HOURS THE SYSTEM WAS
CALLED UPON TQ OPERATE. IN THIS wAY, RELLABILITr CAN BE CALCULATED INDIRECILY. HOwWEVER, IN THIS
CASE, TwD TRAINS AT A TIME HAVE BEI™ DOWN ON A SCHEDULED OUTAGE FUR NECESSARY MOODIFICATIONS, PART
OF TH1S OUTAGE TIME LIMITED BOILER UPERATION SO THAT THE UNIT COULD NOT RUN AT FULL LOAD wHEN THERE
WAS A DEMAND FOR FULL LOAD. FOR THIS CALCULATION 1T wAS ASSUMMED THAT THERE wAS A DEMANC FOR FuLL
LOAD DURING THE ENTIRE SCHEDULED UUIAGE SO THAT ALL UF THE TRAINS WUULD HAVE BEEN CALLED THE ENTIRE
SCHEDULED OUTAGE. THE RESULT wAS A VERY CONSERVLTIVE ESTIMATE OF RELLABILITY WHERE HOUKS CALLED
= SYSTEM FORCED OUTAGE HOURS + SYSTEM SCHEDULEuU 0OUTA5t + HDURS THE FGD SYSTEM OPERATED.

NOTE: THIS [S A PEDCU ESTIMATE.

MAR, 78 hud 585 3a4 199 563 TRAIN 3 wAS DUT OF SERVICE MARCH 1 = MARCH 13
AVAILABILITY = 602 TU INSTA L SFAINLESS STEtL [N THE ABSURBER AND
OPERABILITY - 66X VENTURI Lo NCUMER AREAS, STAINLESS STEEL
RELIABILITY = 59X « COVERS WEKE . STALLED AKOUND TwO EXPANSION
UTILIZATION = S8% JOINTS ON TRAIN C, IN ORDER TO PREVENT FLUE

GAS LEAKAGE FRUM "HE EXPANSION JOINTS, A
STAINLESS STEEL PLA.. wAS WELDED OVER THE
ENTRY DOOK QPENINGS TQ TRAIN C OUTLET AND
BYPASS GUILLUTINE DAMPERS FQR THE PURPCSE

OF ELIMINATING GAS LEAKAGE, TRAIN C nAS QUT
OF SERVICE MARCH 14 = MARCH 29 TO INSTALL
STAINLESS STEEL IN THE ABSORBER AND VENTUNI
DUNNCUMER AREAS. SEVERAL LIFTER BARS ON THE
FEED AND DISCHARGE ENDS OF THE BALL MILL WERE
FUUND TU 6E BADLY WORN, THE uTILITY HAS MAD
WEAR PROBLEMS WITH THE SLURRY SUMP PUMP
LINERS AT THE BALL MILL.
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MONTH B80ILER A=SIDE B=-SIDE C=SIDE D=SIDE
APR, 78 540
AVAILABILITY = 692
OPERABILITY = 83X
RELIABILITY = 67X ¢

UTILAZATION = 62%

a80 a64 S7e 21s

60

COMMENTS

AT THE BEGINNING OF THIS MONTM, DURING A BRIEF
INSPECTION OF THE SCRUBBER, SOLIDS DEPOSITION
WAS NOTICED IN THE ENTRAINMENT SEPARATOR
SECTION OF ALL TRAINS BECAUSE OF PLUGGING THAY
HAD OCCURRED IN SEVERAL OF THE ENTRAINMENT
SEPARATOR SPRAY NOZZLES. TRAIN D WAS NOT IN
OPERATION FOR 17 DAYS, ODURING THIS PERIOD THE
ENTRAINMENT SEPERATOR WAS OISSASSEMBLED BY
SECTIONS AND CLEANED. A STAINLESS STEEL LINER
WAS INSTALLED ON THE SLOPING AREAS OF THE
ABSORBER AND VENTURI. STAINLESS STEEL PLATES
WERE INSTALLED OVER THE ENTRY DOOR OPENINGS

TO TRAIN D INLEY, OUTLET, AND BYPASS GUILLO-
TINE DAMPERS TO REDUCE GAS LEAKAGE FROM THE
ENTRY DOOR OPENINGS. STAINLESS STEEL COVERS
WERE INSTALLED AROUND THE FIVE EXPANSION
JOINTS ON TRAIN D, TWO EXPANSION JOINTS ON
TRAIN A, AND UNE EXPANSION JOINT ON TRAIN B8,
TO REDUCE GAS LEAKAGE TO THE ATMOSPHERE.

THERE CONTINUES YO BE A WEAR PROBLEM WITH PUMP
LINERS AT THE BALL MILL. NO CAUSE OR SOLUTION
OF THE PRUBLEM HAS BEEN ASCERTAINED AS YET,
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SECTLIUN 3
PERFORMANCE DESCHIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME TEXAS UTILITIES
UNIT NAME MARTIN LAKE 1|
UNIT LOCATION TATUM TEXAS
UNIT RATING 193 Mw

FUEL CHARACTEWISTICS CuAL 1.0 FPERCENT SULFUR

FGD VENDOR HESEARCH COTTIHELL
PROUCESS LIMESTONE

NEW OR RETROFILT NEW

START UP DATE 817

EFFICIENCY:
PARTICULATES (aCTuAlL)

(DESIGN) 99,4 PERCENT
802 (ACTUAL)

(DESIGN) 70.5
WATER MAKE UP

SLUDGE DISPOSAL STABILIZED/UN=SITE DISPUSAL

OPERATING EXPERIENCE UPDATE:

FEBRUARY=MARCH 1978 = CERTIFICATIUN wAS RECEIVED FROM THE EPA FUR THIS UNIT, THE BOILER AND
SCRUBBER=ABSORBER SYSTEM OPERATED THROUGHUUT THE PEKIUD, THE UTILITY IS STILL HAVING SOME PROBLEMS
WITH THE SLURRY HANDLING SYSTEM, AND SOME FORCED UUTAGLE TIME OCCURRED,

APRIL=MAY 1978 = NO INFURMATIUN WAS REPURTED BY THE UTILITY FOR THIS PEKRIUD,
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SECTION 3
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS

UTILITY NAME TEXAS UTILIVIES
UNIT NAME MONTICELLO 3

UNIT LOCATION MY, PLEASANT TEXAS
UNIT RATING 750 Mw

FUEL CHARACTERISTICS LIGNIVE 31,5 PERCENT SULFUR

FGD VENDOK CHEMICO
PROCESS LIMESTONE
NEW OR RETIROUFIT NEw

START UP DATE 5778

EFFICIENCY:
PARTICULATES (ACTUAL)

(DESIGN) 99,5 PERCENT
S0e (ACTUAL)
(DESIGN) 74,0 PERCENT
WATER MAKE UP CLUSED LOUP

SLUDGE DISPUSAL STABILIZED/ON=SITt DISPUSAL

OPERATING EXPERIENCE UPDATES

APR, 78 THE TEXAS AIKR CONTKROL BOARD KEPOKRTED THAT THE TEXAS UTILITIES 750 Mw MUNTICELLU UNIT 3
MAY 78 BEGAN FGD OPERATIONS DURING THE KEPOKT PERIOD. AS OF YET THE UNIT HAS NOT RUN AT FULL LOAD
BUT IS EXPECTEL TO BY THE END UF AUGUST,
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SECTION 3
PERFURMANCE DESCRIPTION FUK UPERATIUNAL FGO SYSTEMS

UTILITY NAME UTAH PUWER & LIGHT
UNIT NAME HUNTINGTON 1

UNIT LOCATIUN PRICE UTlar

UNIT RATING 415 Mw

FUEL CHARACTERISTICS COAL 0.5 PERCENT SULFUR

FGD VENUOR CHEMICU
PROCESS LIME
NEW OR RETROFITY NEw
START UP DATE 5/178
EFFICIENCY:

PARTICULATES (ACTUAL)

(DESIGN) 99,5 PERCENT
s02 (ACTUAL)

(DESIGN) 80,0 PERCENT
WATER MAKE UP CLOSED LUOP

SLUDGE DISPOSAL

OPERATING EXPERIENCE UPDATE:

APRIL=MAY 1978 = INITIAL OPERATIONS BEGAN MAY 10 AT THIS PLANT. COMMERCIAL START=UP IS EXPECTED
SOMETIME IN JuLY.
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SECTION &
SUMMARY OF FGD SYSTEMS BY COMPANY

eecececccenscerscnsaiTATYSererncercenncncccnaa

TOTAL UPERATIONAL CONSTRUCTIUN CUNTRACY PLANNED
AWARDED

UTILITY NO MK NO Mw NO MW NO MW NO MW

ALABAMA ELECTRIC cCoLOP 2 a50, 0 0. 2 a50. 0 0. 0 0.
ALLEGHENY POWER SYSTEM 2 1250. 0 0. e 1250, v 0. 0 0.
ARIZONA ELECTRIC POWER COOP 2 avo, v 0. 2 490, 0 0. 0 0.
ARIZONA PUBLIC SERVICE 8 28va, 2 365, 0 0. 1 350. 9 2089,
ASSOCIATED ELECTRIC cOuP 1 670. [ 0. 0 0, 1 670, 0 0.
BASIN ELECTRIC POWER CUOP S 2600, 0 0. e 1140, 0 0. 3 1460,
B8IG RIVERS ELECTRIC 2 490, 0 0. 2 a90, 0 0. 0 0.
BRA20S8 ELECTRIC POwWER COOP 1 a00, (1} 0. 1 Q00., 0 0. 0 0.
CENTRAL ILLINOIS LIGHT 2 800. 0 0. 1 a00. 0 0, 1 400,
CENTRAL ILLINOIS PUBLIC SERV 1 S7S. 0 0. 1 5715, ) V. [ 0.
CENTRAL MAINE PUWER 1 600, 0 0, ¢ 0. 0 0. 1 600.
CINCINNATI GAS & ELECTRIC 1 600, 0 0. v 0. 1 600, 0 0.
COLORADO UTE ELECTKRIC ASSN, e 900. 0 0. e 900, 0 0. 0 0.
COLUMBUS & SUOUTHERN OUMIO ELEC. ] 1550, e 800, '] 0. 0 0. e 750,
COMMONWEALTH EDISON 1 a2S. 0 0. 1 a2s, 0 0. 0 0.
COOPERATIVE POWER ASSOCIATION 2 1090. 0 0. e 1090, 0 0. 0 0.
DELMARVA POWER & LIGHT 1 180, 0 0. 1 180, 0 0. v 0.
DUQUESNE LIGNHT 2 920, 2 920, 0 0. v 0. v 0.
EASTERN KENTUCKY PUWER COULP 1 500. 0 0. v 0. 1 S0, 0 0.
GENERAL PUBLIC UTILITIES e 1600, 0 0. 0 0. 0 0. e 1600,
GULF POWER 1 20, 0 0, 1 20, 0 0. v 0.
HOOSIER ENERGY e 980, 0 0. e 980. 0 0. 0 0.
INDIANAPOLIS PUWER & LIGHT 2 1060, 1 S530. 1 S30. ('] 0. 0 0.
KANSAS CITY POWER & LIGHY 3 1060, 3 1060, 0 0. 0 0. 0 [ 8
KANSAS POWER & LIGHT q 188S. 4 52S. 4 1360, [1} 0. 1] 0.
KENTUCKY UTILITIES 1 64, 1 o4, 0 0. 0 0. 0 0.
LAKELAND UTILITIES 1 350, ] 0, 0 0. 1 350, 0 0.
LOUISVILLE GAS 8 ELECTRIC 8 2283. 3 426, 3 1197, 0 0. e 660,
MINNESOTA POWER & LIGHT 1 S00. 0 0. 1 S00. 0 0. 1) 0.
MINNKOTA POWER CUOPERATIVE 1 a50. 1 450, 0 0. 0 0. 0 0.
MONTANA POWER [} 2120, e 720. 0 0. e 1400, 0 0.
NEVADA POWER 10 3000, 3 37S. v 0. 0 0. 7 2625,
NEw ENGLAND ELEC SYSTEM 1 650. 0 0. v 0. 0 0. 1 650,
NIAGARA MOHAWK PUWER COOP 1 100, 0 0. 0 0, 1 100, 0 0.
NORTHERN INDIANA PUB SERVICE 3 70S. 1 115, 0 0. 0 0. e 590,
NORTHERN STATES POWER 4 3140, e 1420, 0 o, 2 1720, 0 0.
OTTER TAIL POWER 1 490, 0 0. 0 0. 1 400, 0 0.
PACIFIC GAS AND ELECTRIC e 1600, 0 0. 0 0. 0 0. e 1600,
PACIFIC POWER & LIGHT 1 S09. 0 0. 1 Suse, 0 0. 0 0.
PENNSYLVANIA POWER 3 247S. 2 1650, 0 0. 1 8e2sS. 0 0.
PHILADELPHIA ELECTRIC q 8ae. 1 120, 0 0. 0 0. 3 T26,
PUBLIC SERVICE OF INDIANA 1 650, 0 0. 0 0. 0 0. 1 650,
PUBLIC SERVICE OF NEw MEXICO q 1560, 1 314, 1 306, 1 ae8, 1 a7,
SALT RIVER PROJECT 3 1050, 0 o, e 700, 1} 0. 1 350,
SIKESTON BUAKD OF MUNIC, UTIL. 1 235S. 0 0. 1 23S, 0 0. 0 0.
SOUTH CAROLINA PUBLIC SERVICE P 580. H 280, 1 300, 0 0. 0 0.
SOUTHERN JLLINOIS POwWER COOP e qa8a, v 0, 1 184, (7} 0. 1 300,
SOUTHERN INDIANA GAS & ELEC 1 250, 0 0. 1 250, 0 0. 0 [ 19
SOUTHERN MISSISSIPPI ELECTRIC 2 360. 0 0. e 360, 0 0. 0 0.
SOUTHWESTERN ELECTRIC POWER 1 720, v 0. v 0. 1 720, 0 0.
SPRINGFIELD CITY UTILITIES 1 200, 1 200, 0 0. 0 0. 0 0.
SPRINGFIELD WATER LIGHT & PR 1 190, 0 0. v 0, 1 190, 0 0.
ST, JUE MINERALS CURF, 1 60. 0 0. 1 60, 0 0. 0 0.
TENNESSEE VALLEY AUTHORITY 4 1145, 3 S70. 0 0. 1 S57S. 0 0.
TEXAS MUNICIPAL POWER AGENCY 1 400, v 0. v 0, 1 400. 0 0.
TEXAS POWER & LIGHT 3 204S, 0 0, 0 0. 1 S45, 2 1500,
TEXAS UTILITIES [ 4672, 4 1543, 2 1586, 1 793, 1 750,
UTAH PUWER & LIGHT e a1s. 1 a1s, 1 a9o0, 0 0. 0 0.
WISCONSIN POWER & LIGLHI 1 527. 0 0. 0 0. 0 v. 1 527.
TOTALS 138 S894a, 37 12862, 43 17177, 19 10606. 39 18299,

NOTE = PLANNED S1ATUS INCLUVES LETTER UF INTENT SIGNED, REGUESTING/EVALUTING B1DS,
AND CONSTOERING UNLY FGD SYSTEMS
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SECTIUN S
SUMMAKY UF FGD SYSIEMS BY VENOUR

LY Y R R L R R R N ettt e L e ok AP g,

ceccecccccecceca§ATYSemerracocncenna

TuTAL OPEWHATIONAL CONSTKUCTION  CONTWACT
AWAKDED
MANUF ACTURER/PKRUCESS NO. M NGO, Mw NO . M NO. MN

ADL/COMBUSTION EQUIP ASSNCIATE

OOUBLE ALKALI 1 27, 0 0. 1 2717. 0 0.

LIME/ALKALINE FLYASH S 2570, 3 1170, 0 v. 2 1400,
_ SODIUM CARBUNATE 3 375, 3 315, v v. 0 0.
TOTAL = 9 s22¢e. 6 1345, 1 211, 2 1400,
AIR CURRECTIUN OIVISION, UOP

LIME I3 800, 2 8uo, 0 Ve 0 0.

LIME/LIMESTONE 1 1v. 1 10. 0 Ve 0 v,

LIMESTONE e LTIV 1 200, 0 V. 1 720.

SODIUM CARBONATE 1 509, 0 0. 1 509, 0 0.
TOTAL = 6 2239, 4 1010, 1 509, 1 120,
AIR CORRECTION DIVISON, UUP

LIMESTONE 1 425, 0 0. 1 4e5. 0 0.
TOTAL = 1 425, 0 0 1 425, 0 0.
AMERICAN AIR FILTER

LIME 6 1652, 2 242, 4 1410, 0 U,
TOTAL = 6 1652, 2 242, 4 1410, 0 0.
ATOMICS INTERNATIUNAL

AQUEOUS CARBUNATE 1 10vu, 0 0, v 0. 1 100,
TOTAL = 1 100. 0 0. 0 v. 1 100,
BABCOCK & wWILCOX

LIME 3 185v. (] 0, 2 125¢. | 600,

LIMESTONE 7 2569. 2 1100, 4 1119, 1 350,
TOTAL = 10 4419, 2 1100, 6 2369. 2 950,
BUELL/ENVIRGTECH

OOUBLE ALKALI 1 575, 0 0. 1 575. 0 0.
TOTAL = 1 575, 0 0. 1 575. 0 0,
BUREAU OF MINES

CITRATE 1 6U, 0 0. 1 6V, 0 0.
TOTAL = 1 60, v 0. 1 6U. 0 0.
CHEMICO

LIME 6 3385, S 2985. 1 400, 0 0.

LIME/LIMESTONE 1 10, 1 10, v Ve 0 0.

LIMESTONE 1 750. 1 750. 0 Ve 0 0.
TOTA 8 4145, 7 374S. 1 400, 0 0.
CHYIYODA INTERNATIONAL

LIMESTONE 1 20. 0 0. 1 20. 0 0,
TOTAL = 1 20. 0 0. 1 20. ] 0,
COMBUSTION ENGLINEERING

LIME 7 au7s. 4 488, 2 1090, 1 Svo.

LIMESTONE 7 3405, 2 S25. 2 1360, 3 1520,

LIMESTUNE/ALKALINE FLY ASH 3 243u. 1 710, 0 V. 2 1720,

LIMESTONE/ALKALINE FLYASH 1 710, 1 710, 0 Ve 0 0.
TOTAL = : 18 8623, 8 2433, 4 2450, 6 3740,
DAVY POWERGAS

WELLMAN LOKD 2 64, 0 0, 1 18¢. 1 468,
TOTAL = 2 648, 0 0. 1 180, 1 468,
DAVY POWERGAS/ALLIED CHEMICAL

WELLMAN LORD 2 nu. 1 314, 1 3006. 0 0,

WELLMAN LORD/ALLIED CHEMICAL 1 115, 1 115, v V. 0 0.
TOTAL = 3 735. 2 429, 1 306. 0 0.
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SECTION S
SUMMARY UF FbD SYSTEMS HY VENDUR

ccccmveccnaceae *STAT|YSmmecncnen cocmca

MANUFACTURER/PROCESS

FMC CORPORATIUN
DOUBLE ALKALI
TOTAL -

MITSUBISHI
LIMESTONE
TOTAL -

MITSUBISHI INTERNATIONAL
LIMESTONE
TOTAL -

PEABODY ENGINEERING
LIME/ALKALINE FLYASH
LIMESTONE

TOTAL -

PULLMAN KELLOGG
LIME

LIMESTONE
TOTAL -

RESEARCH COTTRELL
LIMESTONE
TOTAL -

RILEY STOKEHR / ENVIRONEERING
LIMESTONE
TOTAL -

TENNESSEE VALLEY AUTHORITY
LIMESTONE
TOTAL -

UNITED ENGINEERS /7 PECO
MAGNESIUM OXIDE
TOTAL =

UNIVERSAL OIL PRODUCTS
LIMESTONE
TOTAL -

WHEELABRATOR=FRYE/A,.I,
AQUEOUS CARBONATE
TOTAL =

(V0 - B

13
13

1
1

TOTAL

e5¢0.
250,

a9v,
a9u.,

490,
49v,

500,
1550,
1850,

825,
1370,
2195.

6147,
6147,

7160,
760,

550,
55¢.

120.
120,

530,
530,

400,
400,

99 40645,

(-~ ]

[~ -}

1
1

W

(- -]

37 12

6b

UPERATIUNAL

158.
158.

0.

550,
550.

120.
120.

530,
S30.

862,

CUNSTRUCTION

NO. Mw
1 2S0.
1 25y,
1 a9,
1 49y,
1 49v,
l GQUO
1 S00.
qa 1350.
S 185u.
(] Oe
2 700,
4 700.
7 3656,
7 365Se.
3 76V,
3 760,
[V} Ve
0 0.
0 Ve
0 0.
/] 0.
0 0.
0 0.
v V.

a3 17177,

CONTRACTY
AWARDED
NO. MW

'] 0.
0 0.
0 0.
0 0.
0 0.
0 0,
0 0.
0 0.
0 0.
1 82sS.,
1 670,
2 1495,
3 1333,
3 1333,
'] 0.
0 0.
0 0.
0 0.
0 0.
0 0,
('] o,
0 0.
1 400,
1 a0v,
19 10606,



EPA UTILITY FGir SURVEY: APRIL 1978 - MAY 1978

SECTIUN 6
S IMMARY UF Niwn AND WETROFITT FGU SYSTEMS BY PRUCESS

NEw Ow UPERATIONAL CUNSTRUCTION CONTRACT PLANNED TOTAL NO,
PROCESS KETROFIT AWARDED UF PLANTS

NO. M NO. Mn NO. NN NO. A NO . MK

LIME N S 2865 9 4150 3 1925 1 4595 1¢ 9395
R 8 1650 0 0 0 1] 2 660 10 2310

LIME/ALKALINE FLYASH N K] 1170 1 900 4 1400 1 527 7 3597
K 0 [0} 0 v v U 3 5749 3 579

LIME/LIMESTONE N (] 0 0 0 v 0 0 v 1} 0
R ¢ 20 0 v v v v v 2 2u

LIMESTONE N 8 4023 24 9929 -] 418 ) 3850 40 21816
R 3 790 -4 445 1 575 0 0 6 1810

LIMESTONE/ALKALINE FLY ASH N 1 710 0 (1} 4 1720 0 v 3 2450
K 0 0 0 ] 0 0 [V} 0 0 0

LIMESTONE/ALKALINE FLYASH N 1 710 0 1} v 0 0 0 1 710
N [/} 0 0 1} 0 0 0 v Y 0

SUBTOTAL = LIME/LIMESTONE N 18, 9aves, 34, 14575, 15, 9063, 8, 4832, 75, 37948,

R 13. 2460, 2. 445, 1. 57S. S. 1239. 2t. 4719,

AQUEOUS CARBONATE N v 0 1] [V} 1 Q00 0 0 1 a00
R 0 0 0 v 1 100 0 (1] 1 100

CITRATE N 0 0 0 0 0 0 0 [V} v 0
R 0 0 1 6V [V} 0 0 0 1 60

DOUBLE ALKALI N 0 0 e 82y 0 0 0 0 2 82s
R 0 0 1 er? 0 L1} 0 0 1 277

MAGNESJIUM OXIDE N 0 0 0 i} "} 0 0 [V} v 0
R 1 120 0 [V} 7} 0 3 126 q 846

NOT SELECTED N 0 0 0 v 0 (1} 16 8155 16 8155
R 0 0 0 [V} 0 0 S 275¢ S 2750

SODIUM CARBOUNATE N 1 125 1 $09 0 0 1 129 3 799
R 2 250 0 (1} ] 0 0 0 e 250

WELLMAN LORD N 1 314 0 [} 1 468 1 472 3 1254
R 0 0 4 486 0 0 0 0 4 486

WELLMAN LORD/ALLIEDO CHEMICAL N v 0 0 0 0 0 0 [V} 0 0
R 1 115 0 v 0 0 0 0 1 119

TOTALS N 20, 9917, 37. 15909, 17. 9931, 26. 13584, 100, 493431,

R 17, @2945. 6. 1268, 2. 675, 13. 4115, 38, 9603,

LIME/LIMESTONE X OF TOTAL MW N 96 92 91 36 77
] 8a 35 85 26 a9
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EPA

UTILITY FGO SURVEY: APRIL 1978 = MAY 1978

SECTIUN 7

SUMMARY OF UPERATING FGD SYSTEMS BY

PROCESS AND GENERATING UNITS

EXPERIENCE (MO.)

30
134

172

73
73

146

55

63
113
78

13
12
10

360

13

13

26

26

3e

32

PROCESS/GENERATING UNITS FGD/Mw  STARTUP
LIME
BRUCE MANSFIELD 1 82s q=76
BRUCE MANSFIELD ¢ 825 1=77
CANE RUN & 178 8=76
CANE RUN S 183 12=77
CONESVILLE S a00 1=77
CONESVILLE 6 q00 a=-78
ELRAMA POWER STATIUN S10 10-75
GREEN RIVER 1,2 & 3 64 9=75
HAWTHORN 3 140 11=72
HAWNTHORN 4 100 8=72
HUNTINGTON 1 a1s S=78
PADDYS RUN & 65 473
PHILLIPS POWER STATION 410 7=-73
4515,
LIME/ALKALINE FLYASH
COLSTRIP 1 360 11=75
COLSTRIP 2 360 87=-60
MILTON R, YOUNG 2 as0 9=77
1170,
LIME/LIMESTONE
SHAWNEE 10A 10 8-72
SHAWNEE 10B 10 Q=72
20.
LIMESTONE
CHOLLA 1 115 10-73
CHOLLA 2 250 6=78
LA CYGNE 1 820 2=73
LAWRENCE & 125 12-68
LAWRENCE S a00 11=-71
MARTIN LAKE 1} 793 8=17
MONTJCELLO 3 750 S5-78
PETERSBURG 3 530 10=77
SOUTHWEST 1 200 q=77
wWI0OwS CREEK 8 550 S$=717
WINYAH 2 280 T=77
4813,
LIMESTUNE/ZALKALINE FLY ASH
SHERBURNE ¢2 710 qa=77
710,
LIMESTONE/Z/ALKALINE FLYASH
SHERBURNE 1 710 3=7¢
110,
MAGNESIUM OXIDE
EODDYSTOUNE 1A 120 9-75
120.
SOLIUM CARBONATE
REID GARDNER 1 125 q-74

68
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EPA UTILITY FGD SURVEY: APRIL 1978 - MAY 1978

SECTION 7
SUMMARY UF UPEKATING FGU SYSTEMS bY
PHROCESS AND CGENERATING UNITS

PROCESS/GLENERATING UNITS FGO/Ma STAKTUP EXPERIENCE (MO,)
REID GARDNER 2 1¢95 a=74 49
REID GARDNEN 3 125 7=76 2e

3715, 120

WELLMAN LURD
SAN JUAN 1 314 4e78 1

314, 1

o9



EPA UTILITY FGD SURVEY: APKRIL 1978 = MAY 1978

SECTIUN &
SUMMARY OF SLUDGE DISPUSAL PRACTICES FUKR UPERATIUNAL FuND SYSTEMS

L Y Y Y L L L L L R T T T L. L L L T L T TR TF PR Ry R gy

PRUCESS/GENERATING UNIT c=SLUDGE=~ ~=SLUDGE == ~==PyYND=~ wesPUNp===
STABILIZED UNSTABILILZ7ED LINEV UNL INED
LImME
BRUCE MANSFIELD 1 825
BRUCE MANSFIELD ¢ 825
CANE RUN 4 178 178
CANE RUN S 183 183
CONESVILLE S quo 400
CONESVILLE 6 400 400
ELRAMA PUWER STATIUN 510 510
GREEN RIVER 1,2 & 3 b4 Y]
HAWTHORN 3 14V 140
HAWTHORN 4 100 100
HUNTINGTON 1 415 a1S
PADDYS RUN & 65 6S
PHILLIPS POWER STATIUN al10 410
TOTAL 4211, 304, 0. 2865,

LIME/ZALKALINE FLYASH

COLSTRIP 1 360 360
COLSTRIP 2 360 360
MILTON R, YOUNG 2 aso0
TOTAL 0, 1170, 360, 300.
LIMESTONE
CHOLLA 1 115 115
CHOLLA 2 es50 250
LA CYGNE 1 8¢0 820
LAWRENCE 4 125 125
LAWRENCE S 400 400
MARTIN LAKE 1 793 793
MONTICELLO 3 750 750
PETERSBURG 3 53¢ 530
wIOOwWS CHEEK 8 550 550
WINYAH 2 280 280
TOTAL 2073, 2540, 1543, 3070.

LIMESTUNE/ALKALINE FLY ASH
SHERBURNE 2 710 710
TOTAL 0. 710, 1710, 0.
LIMESTOUNE/ALKALINE FLYASH
SHERBURNE 1 710 710
TOTAL 0. 710, 710, 0.

SODIUM CARBUNATE

REID GARONER 1 125
REID GARDNER 2 125
REJD GARDNER 3 129
TOTAL 0, 315. [ 0.

T0



EPA UTILITY FGD SURVEY: APRIL 1976 - MAY 1978

SECTIUN 9
SUMMARY UF FLD SYSTEMS BY PRUCESS AND REGULATUKY CLASS

REGULATURY UPERATIONAL CUNSTRUCTIUN CUNTRACT PLANNED TOTAL NO.
PROCESS CLASS AmAKDED PLANTS

NO, Mw NV, M NO . Mn NO . M NG, M

LIME A 1 415 T 3c¢sv e 110v v V] 10 4745
B 10 3971 el 9you 1 825 5 1115 16 6831

C 2 129 0 v v [7} 0 v e 129

0 [ 0 0 v 0 0 0 7} v 0

E 0 0 0 1} 0 [V "} 1} 0 v

LIME/ALKALINE FLYASH A 4 72V 1 500 v (V] 1 527 4 1747
B 1 450 0 0 2 1690 3 979 & 2429

C 0 [V} 0 v 0 0 U 1} v 0

D 0 [V 0 v 0 0 0 7} 7} 0

3 0 v 0 0 0 0 v (" 0 v

LIME/LIMESTUNE A 0 1] v 1} v 0 0 1] 0 0
8 0 [ v 0 v} 0 0 [/} 0 0

C 2 20 0 (/] 0 0 1] 1] e e0

V] 0 v 0 0 0 0 0 v 0 0

E 0 7} 0 0 v v v v (1] 0

LIMESTONE A S 2955 14 S42% 7 S668 3 190y 29 1354
-] 4 890 10 4500 1 350 5 195y 18 7690

C 2 1370 2 q4s 1 $75 0 0 S 2390

0 0 0 0 (7] 0 0 v 1] ] ¢

k 0 7} 0 0 0 0 0 v 0 9

LIMESTONE/ALKALINE FLY ASH A 0 v 0 '} 0 v v 1} 7} 0
B 1 710 0 0 2 17120 v [V} 3 2430

C 0 [ 0 (1] v 0 v 0 '} 0

0 0 v 0 [1} 0 0 0 v 0 0

3 0 0 0 0 0 0 1] 0 0 ']

LIMESTONE/ALKALINE FLYASH A 0 v 0 v 1] v v v 0 0
B 1 71¢ 0 [V} v 0 0 0 1 710

C 0 '} [V} 0 0 0 0 v 0 v

0 (1] 0 7} 0 0 0 0 0 0 0

3 0 v [V} (1] 0 0 [V} v 0 V]
SUBTOTAL =~ LIME/LIMESTONE A 8, 3oHs. 22. 915S. 9. 4768, 4, 2427. 43, 20038.
B 17, 617131, 12. 5420. 6. 4295, 9, 3044, 44, 20090,

C 6, 1919, 2. a5, 1. S15. 0. V. 9. 2539,

0 o, ('8 0. 0. o, 0. 0, 0. 0. 0.

3 0. Ve 0. Ve U, 0, Ve V. 0. 0.

AQUEOQUS CARBONATE A v 0 0 (1] 7} 0 7] 7] 0 0
B 0 0 0 7} 1 a00 v U] 1 a0o0

c 0 0 0 0 1 100 0 0 1 100

0 0 1} 0 0 [V} 0 0 0 [V} 0

t 0 7} 0 0 0 (1] 0 [} 0 0

CITRATE A 0 v 0 v 0 0 0 v U 0
B 0 v 1 60 0 [} 0 '} 1 60

C 0 1} 0 [} 0 0 [} 0 0 0

D 0 v 0 0 [0} [ v [ v 0

E 0 "] 0 0 1] 0 0 [V} 0 0

a 0 0 l 825 0 0 0 0 2 825

OOUBLE ALkALI b 0 1] 1 217 v 0 [} (1] 1 er7?
C ] v 0 [V} (1] 0 [V} 0 (1] 0

1) 0 v 0 0 ] '} 0 v '] 0

E 0 [V} [} 0 0 1] (1] v 0 Q

A 0 0 v [} 0 0 0 0 v ]

MAGNESIUM OXIDE %) 1 12v 0 [] 0 '] 3 726 4 846
C 0 0 0 [V} 0 v 0 0 0 0

) 0 0 0 v 0 0 0 0 0 0

E 0 [V} 0 0 0 0 0 v 0 0

A BOILER CONSTRUCTED SUBJECT TO FEDERAL NSP3S
B: BgItER SUBJECT TO STATE STANDARD THAT 1S MORE STRINGENT THAN THE FEDERAL NSPS

C. BOILER SUBJECT TO STATE STANDARD THAT IS EQUAL TO OR LESS STRINGENT THAN NSPS

D. OTHER
€. REGULATORY CLASS UNKNOWN
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EPA UTILITY FGO SURVEY: APRIL 1978 = MAY 1978

SECTION 9
SUMMARY OF FGU SYSTEMS BY PROCESS AND REGULATORY CLASS

REGULATURY OPERATIONAL CONSTRUCTION CUNTRACT PLANNED TOTAL NO.
PROCESS CLASS ANARDED PLANTS
NO, Mw NO. MW NO. M NO. M NO. MW
NOT SELECTED A 0 (] 0 0 0 0 12 6400 12 6400
-] 0 v 0 v (1] (1] 6 3265 6 3265
C 0 1] V) 0 0 [V 3 1240 3 1240
v U} 0 0 0 0 0 0 0 0 0
[3 0 v 0 0 0 0 0 [1] 1] 0
SODIUM CARBUNATE A 3 375 1] 0 (1] 0 1 125 q 500
B 0 0 1 509 0 0 0 0 1 S09
Cc 0 (7] 0 0 0 0 0 v 0 0
0 0 v 0 0 0 0 0 7} 0 1]
3 0 v 0 0 0 0 0 0 ] 0
WELLMAN LORD A 0 0 0 0 0 0 0 0 0 0
B8 1 314 1 306 1 Q68 1 472 Qa 1560
C 0 0 1 180 0 0 0 0 1 180
1] 0 0 0 v 0 0 0 0 0 0
3 0 v (1] 0 0 '] 0 0 0 0
NELLMAN LORD/ALLIED CHEMICAL A 0 (1} 0 0 0 0 0 0 0 0
8 0 v 0 v 7} 0 0 0 0 0
C 1 115 0 0 /] 0 0 0 1 115
0 (1} v 0 0 0 0 0 ) 0 /]
€ 0 0 0 ] 0 0 0 0 0 0
TOTALS A 11, 4063, 24. 9980, 9, 4768, 17. 8952, 61. 27763,
B8 19. 7165, 16, 6572, 8. S163, 19, 8107, 62, 27007,
C 7. 1634, 3, oes, 2. 675, 3. 1240, 1S5. 4174,
0 0. 0. 0. 0. 0. (1 8 0. V. 0, 0.
€ 0. 0. 0. 0. 0. 0, 0. 0. 0. 0.
LIME/STONE X OF TOTAL Mw A 91 92 100 a7 72
8 94 82 83 as 74
c 93 71 8s 0 61
0 [} 0 0 (1} 0
E v 0 0 0 0

A. BOILER CONSTRUCTED SUBJECT TO FEDERAL NSPS
Bs BUILEK SUBJECT 10 STATE STANDARD THAT 1S MURE STRINGENT THAN THE FEDERAL NSPS

C. BOUILER SUBJECT 10 STATE STANDARD THAT 1S EQUAL TO OR LESS STRINGENT THAN NSPS
D. OTHER

E. REGULATURY CLASS UNKNOWHK
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UTILITY COMPANY
PUWER STATION

ALABAMA ELECTIRIC COUV
TOMBIGBEE 2

ALABAMA ELECTIRIC CuOP
TOMBIGBEE 3

ALLEGHENY POWER SYSTEM
PLEASANTS 1

ALLEGHENY POUWER SYSTEM
PLEASANTS ¢

ARIZONA ELECTRIC POUWER CUUF
APACHE 2

ARJZONA ELECTRIC POUWER COUULP
APACHE 3

BASIN ELECIRIC POwL:
LARAMIE RIVEWR 1

CuoP
BASIN ELECTRIC PUWER CULOP
LARAMIE RIVER 2

BI6 RIVERS ELECTRIC
REID 2

BIG RIVERS ELECTRIC
REID 3

BRAZOS ELECTRIC POWER COUP
SAN MIGUEL 1

CENTRAL ILLINOIS LIGHT
DUCK CREEK 1

CENTRAL ILLINOIS PUBLIC SEkV
NEWTON 1

COLORADO UTE ELECTRIC ASSN,
CRAIG

COLORADO UTE ELECTRIC ASSN.
CRAIG &

COMMONWEALTH EDISON
POWCRTON S1

COOPERATIVE POWER ASSOCTATIUN
Co.L CREEK 1

COOPERATIVE POWER ASSUCIATIUN
COAL CREEK 2

DELMARVA POWER & LIGH!

DELWARE CITY 1, 2 & §
GULF POwWER -
SCHOLZ NOS. 1B & 2B

HOOSIER ENERGY
MEROM 1

HOOSIER ENERGY
MEROM ¢

INDIANAPOLIS POWER & LIGHT
PETEKRSBURG 4

NEW Uk
KETRUF LT

N

EPA UTILITY FGD SURVEY:

SECTION 10
SUMMARY UF FGL SYSTEMS UNDER CUNSTRUCTION

SIZE OF FGY
UNIT (Mw)

2es

22%

625

625

200

2vo0

510

5170

250

240

ago

4o

575

450

450

425

545

545

180

<0

490

490

530

73

PROCESS/VENDLOR

PEABUDY ENGINEERING
LIMESTUNE

PEABUDY ENGINEERING
LIMESTONE

BABCOCK & wILCOX
LIME

BABCUCK & wILCUX
LIME

RESEARCH COTTHELL
LIMESTONE

KESEAKRCH COTTRELL
LIMESTONE

RESEARCH COUTTRELL
LIMESTONE

KRESEARCH CUTTRELL
LIMESTONE

AMERICAN AIR FILTER
LIME

AMERICAN AIR FILTER
LIME

BABCOCK & wILCOX
L IMESTONE

RILEY STUKER / ENVIRONEERING
LIMESTONE

BUELL/ENVIROTECH
DOUBLE ALKALI

PEABUDY ENGINEERING
LEMESTOME

PEABODY ENGINEERING
LIMESTONE

AIR CORRECTIUN DIVISON, uOP
LIMESTONE

COMBUSTIUN ENGINEERING
LIME

COMBUSTION ENGINEERING
LIME

DAVY POWERGAS
WELLMAN LOKD

CHIYODA INTERNATIONAL
LIMESTONE

MITSUBISHI INTERNATIOUNAL
LIMESTONE

MITSUBISHI
LIMESTONE

RESEAKRCH COTTRELL
LIMESTONE

APRIL 1978 = MAY 1978

START=UP

DATE

T/78

6/79

3/719

3780

8778

4/79

4/80

10780

127179

12780

6/80

8/78

11/79

3779

3719

37719

2/179

11779

6/80

8/78

12/80

10/81

4782



EPA UTILITY FGD SURVEY:

APRIL 1978 = MAY 1978

SECTION 10

SUMMARY OF FGD SYSTEMS UNDER CONSTRUCTION

UTILITY COMPANY
POWER STATION

KANSAS POWER & LIGHT
JEFFEREY 1

KANSAS POWER & LIGHT
JEFFEREY 2

LOUISVILLE
CANE RUN 6

6AS & ELECTRIC

LOUISVILLE GAS & ELECTRIC
MILL CREEK 3

LOUISVILLE GAS 8 ELECTRIC
MILL CREEK &

MINNESOTA POWER & LIGHT
CLAY BOSwWELL 4

PACIFIC POWER & LIGHT
JIM BRIDGER a

PUBLIC SERVICE OF NEw MEXICO
SAN JUAN 2

SALT RIVER PROJECT
CORONADO 1

SALY RIVER PROJECT
CORONADO 2

SIKESTON BOARD OF MUNIC,
SIKESTON POWER STATION

UTIL,.

SOUTH CAROLINA
NINYAH 3

PUBLIC SERVICE
SOUTHERN ILLINOIS POwER COOP
MARION &

SOUTHERN INDIANA
A. B, BROWN 1

GAS & ELEC
SOUTHERN MISSISSIPPI ELECTRIC
Re Do MORROW 1}

SOUTHERN MISSISSIPPI ELECTRIC
Re Do MORRUW 2

8T. JOE MINERALS CORP,
6o Fo WEATON 1

TEXAS UTILITIES
MARTIN LAKE 2

TEXAS UTILITIES
MARTIN LAKE 3

UTAH POWER & LIGHT
EMERY 1

NEW OR
RETRUFIT

N

SI2E OF FGL

UNIT (Mw)

680

¥.11]

er?

aes

495

500

509

306

350

350

235

300

184

250

180

180

60

793

793

200

74

PRUCESS/VENVLUK

COMBUSTION
LIMESTONE

ENGINEERING

COMBUSTIUN ENGINEERING
LIMESTONE

ADL/COMBUSTIUN EQUIP ASSOCIATE

DOUBLE ALKALL

AMERICAN AIR FILTER
LIME

AMERICAN AIR FILTER
LIME

PEABUDY ENGINEERING
LIME/ALKALINE FLYASH

AIN CORRECTION DIVISION,
SODIUM CARBONATE

uorp
DAVY POWERGAS/ALLIED CHEMICAL
WELLMAN LORD

PULLMAN KELLUGG
L IMESTUNE

PULLMAN KELLUGG
LIMESTONE

BABCOCK & wILCOX
LIMESTONE

BABCOCK & wILCOX
LIMESTONE

BABCOCK & witCOX
LIMESTONE

FMC CORPOURATION
DOUBLE ALKALI

RILEY STOKER / ENVIRONEERING
LIMESTONE

RILEY STOKER / ENVIRONEERING
LIMESTONE

BUREAU OF MINES
CITRATE

RESEARCH COTTRELL
LIMESTONE

RESEARCH COTVTRELL
LIMESTONE

CHEMICU
LIME

STAKT=UP

DATE

6/78

6/80

12778

1/78

6/80

5780

/79

7778

4rs79

a/80

6/81

5780

8/78

4/79

8778

10/78

10/78

S/78

12778

12778



UTILITY CUMPANY
PUNWER STAT]ION
CONTRACTS AWARDEU

ARIZONA PUBLIC SERVICE
CHOLLA @

ASSOCIATED ELECTRIC COULP
THOMAS HILL 3

CINCINNATI GAS & ELECTRIC
EAST BEND 2

EASTERN KENTUCKY POWER CUOP
SPURLOCK 2

LAKELAND UTILITIES
MCINTOSH 3

MONTANA POWER
COLSTRIP 3

MONTANA POWER
COLSTRIP 4

NIAGARA MOHAWK POWER COOP
CHARLES R, MHUNTLEY 6

NORTHERN STATES POWER
SHERBURNE 3

NORTHERN STATES POWER
SHERBURNE 4

OTTER TYAIL POWER
COYOTE 1

PENNSYLVANIA PONWER
BRUCE MANSFIELD 3

PUBLIC SERVICE OF NEw MEXICO
SAN JUAN 3

SOUTHWESTERN ELECTRIC POUwER
HENRY W, PERKEY 1

SPRINGFIELD WATER LIGHT & Pwk
DALLMAN 3

TENNESSEE VALLEY AUTHORITY
WIDOWS CREEK 7

TEXAS MUNICIPAL POWER AGENCY
GIBBONS CREEK 1

TEXAS POWER & LIGHT
SANDOW 4

TEXAS UTILITIES
MARTIN LAKE 4

SECTIUN 11

EPA UTILITY

FGD SURVEY:

SUMMARY OF PLANNED FGD SYSTeMS

NEw OR
RETROFIT

LETTER OF INTENT SIGNED

NEVADA POWER
REID GARDNER &

PHILADELPHIA ELECTRIC
EDDYSTONE 18

WISCONSIN POWER & LIGHT
COLUMBIA 2

SILE UF FGUL

UNTT

350

670

600

500

350

700

700

100

860

860

400

8es

468

720

190

575

¢«uo

545

793

125

240

Se7

(Mw)

75

VENVOR/PRUCESS

RESEARCH CUTTRELL
LIMESTOUNE

PULLMAN KELLUGG
LIMESTONE

BABCUCK & wILCUX
LIME

COMBUSTION ENGINEERING
L IME

BABCUCK & wILCUX
LIMESTONE

ADL/COMBUSTION EWUIP
LIME/ALKALINE FLYASH

ASSOCIATE

ADL/COMBUSTIUN EQUIP
LIME/ALKALINE FLYASH

ASSUCIATE
ATOMICS INTERNATIONAL
AQUECGUS CARBUNATE

COMBUSTION ENGINEERING
LIMESTONE/ALKALINE FLY ASH

COMBUSTION ENGINEERING
LIMESTONE/ALKALINE FLY ASH

WHEELABRATOR=FRYE/A.].
ANUEOUS CARBONATE

PULLMAN KELLUGG
LIME

DAVY POWERGAS
WELLAAN LORD

AIR CORRECTIUN DIVISION,
LIMESTUNE

UuP
RESEARCH CUTTRELL
LIMESTONE

COMBUSTION ENGINEERING
LIMESTONE

COMBUSTION ENGINEERING
LIMESTUNE

CUMBUSTION ENGINEERING
LIMESTONE

RESEARCH COTIRELL
LIMESTUNE

ADL/COMBUSTIUN EQUIF ASSUCIATE
SODIUM CARBONATE

UNITED ENGINEERS / PECO
MAGNESIUM OXIDE

CHEMICU
LIME/ZALKALINE FLYASH

APHIL 1978 = MAY 1978

START=UP

DATE

6/8v

vs81

1781

3/80

10/81

1/8v

7/81

0/80

5781

5/83

5/81

9780

1/81

6/83

1/8¢

0/ 0

1782

1/80

11782

07 0

6/84

1/80



EPA UTILITY F6D SURVEY: APRIL 1978 = MAY 1978

SECTION 11
SUMMARY OF PLANNED FGD SYSTEMS
UTILITY COMPANY NEw OR SIZE OF F6D VENDOR/PROCESS
POWER STATION RETROFIT UNIT (Mw)

REQUESTING/EVALUATING BIDS

BASIN ELECTRIC POWER COOP N 455 NOT SELECTED
ANTELOPE VALLEY 1 LIME

CENTRAL ILLINOIS LIGHT L L] NOT SELECTED
DUCK CREEK 2 LIMESTONE

CONSIDERING FGD SYSTEM

ARIZONA PUBLIC SERVICE K 175 CHEMICO/APS
FOUR CORNERS 1 LIME/ALKALINE FLYASH
ARIZONA PUBLIC SERVICE R 175 CHEMICO/APS
FOUR CORNERS 2 LIME/ALKALINE FLYASH
ARIZONA PUBLIC SERVICE R 229 CHEMICO/APS
FOUR CORNERS 3 LIME/ALKALINE FLYASH
ARIZONA PUBLIC SERVICE R 755 NOT SELECTED
FOUR CORNERS & NOT SELECTED
ARIZONA PUBLIC SERVICE R 755 NOT SELECTED
FOUR CORNERS S NOT SELECTED
BASIN ELECTRIC POWER COOP N a5s NOT SELECTED
ANTELOPE VALLEY 2 NOT SELECTED
BASIN ELECTRIC POWER COOP N 550 NOT SELECTED
LARAMIE RIVER 3 NOT SELECTED
CENTRAL MAINE PONER N 600 NOT SELECTED
SEARS ISLAND 1t NOT SELECTED
COLUMBUS & SOUTHERN OMIO ELEC, N 375 NOT SELECTED
POSTON S NOT SELECTED
COLUMBUS & SOUTHERN OHIO ELEC. N 375 NOT SELECTED
POSTON & NOT SELECTED
GENERAL PUBLIC UTILITIES N 800 NOT SELECTED
COMO 1 NOT SELECTED
GENERAL PUBLIC UTILITIES N .1 ) NOT SELECTED
SEWARD 7 NOT SELECTED
LOUISVILLE 6AS & ELECTRIC ® 330 NOT SELECTED
MILL CREEK 1 LIME
LOUISVILLE GAS 8 ELECTKIC R 330 NOT SELECTED
MILL CREEK 2 LIME

NEVADA PONWER N S00 NOT SELECTED
HARRY ALLEN ) NOT SELECTED
NEVADA POWER N Suo NOT SELECTED
HARRY ALLEN 2 NOT SELECTED
NEVADA PUWER N 500 NOT SELECTED
HARRY ALLEN 3 NOT SELECTED
NEVADA PONER N 500 NOT SELECTED
HARRY ALLEN & NOT SELECTED
NEVADA POWER N 250 NOT SELECTED
WARNER VALLEY 1 NOT SELECTED
NEVADA POWER N 2%0 NOT SELECTED
WARNER VALLEY 2 NOT SELECTED

76

START=UP

DATE

11/81

1/82

0/ 0

07 0

07 0

0/ 0

0/ 0

11783

A/82

11786

0/83

0/85

5787

S/84

1782

1/81

6/83

6/84

6/85

6/86

6/82

6783



UTILITY COMPANY
POWER STATION

NEW ENGLAND ELEC SYSTEM
BRAYTON POINT 3

NORTHERN INDIANA PUB SERVICE
BAILLY 7

NORTHERN INDIANA PUB SERVICE
BAILLY 8

PACIFIC GAS AND ELECTRIC
FOSSIL 1

PACIFIC GAS AND ELECTRIC
FOSSIL 2

PHILADELPHIA ELECTRIC
CROMBY

PHILADELPHIA ELECTRIC
EDDYSTONE 2

PUBLIC SERVICE OF INDIANA
6IBSON S

PUBLIC SERVICE OF NEw MEXICO
SAN JUAN &

SALT RIVER PROJECT
CORONADO 3

SOUTHERN ILLINOIS POWER COOP
MARION S

TEXAS POWER & LIGHT
TWIN OAKS 1}

TEXAS POWER 8 LIGHY
TWIN OAKS 2

TEXAS UTILITIES ,
FOREST GROVE 1

SECTION 11

EPA UTILITY FGD SURVEY:

SUMMARY OF PLANNED FGD SYSTEMS

NEW (ON
RETRUFIT

k

SILE OF FGUL

UNTT

650

190

400

800

800

150

336

650

a7

350

300

750

750

750

(Mw)
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APRIL 1978 - MAY 1378

VENUDOR/PROCESS START=ypP

DATE

NOT SELECTED V7 v

NOT SELECTED

NO1 SELECTED 0/ 0

NOT SELECTED

NOT SELECTED 0/ v

NOT SELECTED

NOT SELECTED 0/84

LIMESTONE

NOT SELECTED 0/85

LIMESTUNE

UNJTED ENGINEERS /7 PECO 6/8¢

MAGNESIUM OX]DE

UNITED ENGINEERS / PECU 6/80

MAGNESIUM UXIDE

NOT SELECTED 0s82

NOT SELECTED

DAVY POWERGAS 1/82

WELLMAN LORD

NOT SELECTED 0787

LIMESTONE

NOT SELECTED 0/84

NOT SELECTED

NOT SELECTED 8/83

LIMESTONE

NOT SELECTED 9/84

LIMESTONE

NOT SELECTED 0/81

NOT SELECTED



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

SECTION 13

TOTAL FGD MEGAWATT CAPACITY BY YEAR »

YEAR NO, UNITS MEGAWATTS
1960 1 360
1968 1 12S
1971 1 40v
1972 q 260
1973 q 1410
1974 e 250
1975 L] 1054
1976 S 1953
1977 10 a921
1978 20 7252
1979 13 5399
1980 23 9863
1981 12 6308
1982 9 a37S
1983 7 3010
1984 S 3150
1985 3 1679
1986 e 1100
1987 2 1150
UNDEF INED 10 8029

* TOVALS DISPLAYED DO NOT INCLUDE TERMINATED OR INACTIVE SYSTEMS.
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APPENDIX A

FGD SYSTEMS ECONOMICS



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 common basis for the reported
costs.



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-
pPleteness 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 critigque the
design or reasonableness of the costs reported by any utility.
Adjustments focused primarily on the following items:

° 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.

° 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 de-
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 sul®:r dioxide control, marticulate 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.



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.).

Indirect charges were adjusted to provide adequate
funds for engineering, field expenses, legal expenses,
insurance, interest during construction, allowance for
startup, taxes, and contingency.

All annual costs, represented in mills/kilowatt-hour
(mills/kWh), were expressed in terms of net megawatts
(Mw)c

Net unit capacity was used to express all FGD annual
expenditures because the annual cost reguirement 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 reguire-
ments.

All annual costs were adjusted to a common capacity
factor (65 percent).

Replacement power costs were not included since only a
few utilities reported such costs and these were pre-
sented using a variety of methods.

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).

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-



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.

* mhe use of a 30-year service life for new u.its coincides with
the conclusion of the National Power Survey o. the Federal
Power Commission which recognized this value as reasonable for
steam-electric plants. A 20-year service life was assumed for
al) 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.
Overhead 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:

° Equipment required for the FGD system. Table A-l
provides a summary of the major process equipment used
in regenerable and nonregenerable systems.

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.



TABLE A-1.

MAJOR FGD SYSTEM EQUIPMENT SUMMARY

Category AT

Description

Material handling-
raw materials

Feed preparation-
raw materials

Sulfur dioxide
absorption

Flue gas reheat

Gas handling

Sludge disposal

Utilities

By-product
handling

(continued)

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.

Eguipment 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 reguired 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 reguire solids/
water separation eguipment such as clarifiers,
vacuum filters, centrifuges, sludge fixation
egquipment, and related accessories.

Eguipment 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 FyiD systems may include a rotary
kiln, fluid bed dryer, conveyor, storage silo,
vibrator, combustion eguipment and o0il stor-
age tanks, waste heat .»>ilers, hammer mills,
evaporators, crystallizers, strippers, tanks,
agitators, pumps, compressors, sulfuric acid
absorber and cooling, mist eliminator, pumps,
acid coolers, tanks, etc.



TABLE A-1l. (continued)

— —
e

Category

Description

Regeneration

Purge treatment

Auxiliary

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 eguipment 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 accommodate the FGD system, the
costs are prorated to the boiler and FGD
system.




Indirect capital costs include the following elements:
° Interest accrued on borrowed capital during construction.

° Contractor's fee and expenses, including costs for
field labor payroll; field office supervision; perscn-
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.

e Taxes, including sales, and excise taxes.

e 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 syscem start-up.

° Spare parts including pumps, valves, controls, special
piping and fittings, instruments, spray nozzles, and
similar items.

Other capital costs include the followiny elements:

° Land regquired 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:

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.

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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. 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 information 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 Desulfurization 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 10% of total direct capital costs
construction

Field overhead 10% of total direct capital costs

Contractor's fee and ' 5% of total direct capital costs
expenses

Engineering 10% of total direct capital costs

Taxes 2% of total direct capital costs

Spares 1% of total direct capital costs

Shakedown allowance 5% of total direct capital costs

Other capital costs:

Contingencya 208 of total direct and indirect
capital costs

Direct annual costs:
Raw materials:

Fixation chemicals $2/ton
Lime $40/ton
Limestone $10/ton
Magnesium oxide $150/ton
Sodium carbonate $80/ton
Salt cake (credit) $50/ton
Sulfur (credit) $65/ton
Sulfuric acid (credit) $25/ton
Utilities:
Electricity 25 mills/kWh
Water $0.20/10° gal
Steam $0.80/10° Btu
Operating labor:
Direct labor $8.50/man-hour
Supervision 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.

(continued) A-12



TABLE A-2. (continued)

Category Value

Maintenance:

Labor and materials 4% of total direct capital costs

Supplies 158 of labor and materials costs
Overhead:

Plant 50¢ of operation and maintenance costs

Payroll 20t of operating labor costs

Fixed annual costs:

Depreciation 3.33% or 5% (new or retrofit)
Interim replacementb 0.7% or 0.35%

Taxes 4%

Insurance 0.3%

Capital costs 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 reguirements 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

Title

Description

€

(continued)

Particulate control (required for FGD pro-
cess) included in capital cost.

Particulate control (included in FGD
process) included in capital cost.

Total direct cap%tal 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 sludge disposal included in capital
cost.

Off-gite lsndfill 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.

A-15

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 PGD 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
number 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 cost of a secondary 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 digposal
capacity required for FGD"system operation
over the anticipated service life of the
unit is included in the total capital cost.

The cost of the stack is included in the
total capital cost.

Modifications 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 the re-
generation facility included in the total
capital cost.

Bench scale or pilot plant studies to de-
termine process and design characteristics.



TABLE A-3.

(continued)

Code

Title

Description

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 cost.

Sludge disposal service costs (contract)
included in direct annual cost.

Replacement energy costs included in
total annual costs.

Capital expenditures underwritten by the
system supplier for system repairs or
modifications for optimization of perfor-
mance or R & D programs.

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 itenms,
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 f£rom 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 treatment and disposal of flue gas
cleaning wastes that are handled by an
outside firm.

The cost of additional power-generating
capacity required to compensate for power
used by the PGD system.
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RESULTS OF COST ANALYSIS

The results of the operational FGD system survey are
summarized in Tables A-4 and A-5. Table A-4 summarizes the re-
ported and adjusted capital and annual costs for all the
operational FGD systems addressed in the survey. Table A-5 pro-
duces a summary of a categorical analysis of the reported and ad-
justed 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.
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TABLE A-4. REPORTED AND ADJUSTED CAPITAL AND ANNUAL
COSTS FOR ALL OPERATIONAL FGD SYSTEMS

Reported Adjusted
Capital Annual Capital Annual
$/kW | mills/kWh $/kW | mills/kWh

Cholla 1 52.0 2.19 56.0 2.58
Conesville 5 55.6 4.71 70.8 | 7.42
Elrama 1-4 113.5 5.31 134.5 8.59
Phillips 1-6 107.0 7.83 149.7 9.54
Petersburg 3% 99.5 100.6 6.56
Hawthorn 3-4 27.0 8.40 87.3 4.09
La Cygne 1 53.7 1.70 68.0 3.78
Green River 1-3 70.3 14.35 77.6 5.24
Cane Run 4 66.6 2.75 80.6 8.64
Cane Run 5° 62.4 67.5 5.56
Paddys Run 6° 52.9 76.5 6.51
M.R. Young 22 86.0 93.1 5.55
Colstrip 1-2 77.1 0.27 77.3 4.06
Reid Gardner 1-2 42.9 2.10 60.9 3.20
Reid Gardner 3 113.6 2.10 107.9 4.38
D.H. Mitchell 11°€

Sherburne 1-2 49.3 1.99 71.5 2.77
B. Mansfield 1-2| 120.7 13.18 102.2 7.67
Eddystone 1A% 156.8 233.3

Winyah 2 47.5 1.61 66.5 2.92
Southwest 12 77.3 117.7 6.17
Widows Creek 8 98.2 3.00 113.2 5.28

a Annual costs were not reported by the utility for this system

because of the lack of meaningful data due to recent operating
status.

b Annual costs were not reported by the utility for this system

because of the lack of meaningful data due to peak load status
of unit.

¢ Reported and adjusted cost data are being assembled by project
participants.

d Annual cost data are being assembled by the utility.
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TABLE A-5.

CATEGORICAL RESULTS OF THE REPORTED AND ADJUSTED
. CAPITAL AND ANNUAL COSTS FOR OPERATIONAL FGD SYSTEMS

Reported Adjusted
Capital Annual Capital Annual
Avg. . Range, “Avg., Avg., Renge, Avg.,
Range, $/k¥ $/x¥ [ wille/kWh | mille/kWh o Range, $/kW S/kM ° aills/kwh nills/kWh o
All 27.0-156,8 77.6 | 32,2} 0.27-14.3%) &.77 4.32 56.0-2331.) 95.8 | 40.1 | 2.58-9.54 5.53 2.09
New 47.5-120.7 78.0 | 26,8 | 0.27-13.18] 3.635 &, 41 66.5-117,7 87.6 |18.9 | 2.77-7 67 5.13 1.79
Retrofit 27.0-156.8 77.2 |37.8 2.10-14.35| 5.74 4.28 56.0-233.3 | 103.4 }52.5 | 2.58-9.54 5.92 2.38
Nonregen- 27.0-120.7 73.7 | 27.3 | 0.27-14.35] 4.77 4,32 $56.0-149 .7 89.0 | 25.4 | 2.58-9.54 5.53 2.09
erable
Regenerable 156.8 156.8 233 .Y 230
Limestone 57.5-99.5 71.4 {2).7] 1.61-3.00 2.1 0.64 56.0-117.7 87.0 [26.7 | 2.58-6.56 4,53 1.69
Lime 27.0-120.7 75.1 [I31.7] 2.75-14.35] 8,08 4,34 67.5-149.7 94.1 [29.3 | 4.09-9.54 1.0) 1.81
Alksline/fly 49.) 49,3 1.99 1.99 71.5 71.5 2.1n 2.n
ash/1imestone
Alkaline fly 77.1-86.0 81.6 6.3 0.27 0.27 717.3-91.1 85.2 |11.2 | 4.06-5.55 4.81 1.05
ash/llwe
Sodium 42.9~113.6 78,3 | 50.0 2,10 2.10 60.9-107.9 84.4 133.2 | 3.20-4.38 3.79 0.8)
carbonate
Magnesium 156.8 156.8 2.33.) 21.)
oxide




EPA UTILITY FGD SURVEY:

APRIL 1978 = MAY 1974

SECTIUN A=1

FGD SYSTEM ECUNOMICS: OPERATIUNAL SYSTEMS

HEPOKTED AND AUDJUSTED COSTS

ELEMENTS TOTAL ANNUAL = MILLS/KwH
UTILITY INCLUDED IN CAPACITY CAPITAL e=<ceccsccccacsccccacs
STATION CAPITAL AND FACTOK I/KW IUIAL  UIREC) rIREVL
UNIT(S) FGD Mw AWNUAL CUSTS 3 (YEAR) (YEAR)
ARJZUNA PUBLIL SERVILE 1¢b B,Cot,ydS,U,x arsacsannntntnd REPURIEY snanennsnsssann
CHOLLA 8% S5¢.0 2.19
1 (1973) (1976)
CvErl,on,eS,U sannaesnsananns ADJUSTED nesnnnsancnnses
on 65 S56.0 24598 «48 2.1V
(1977) (1977)
COLUMBUS & SOUTHERN OMIU tLEC, a1l BeCrdoM,T,Xx anannnnannensan REPGHRTED stsennsanceanansw
CONESVILLE oY 51 $95.6 4,71 4,71
S (1979%) (1977)
CiE,JeM,S,U ennnnnnnanennet ADJUSTED sreeanenasasnanew
PN, Y 65 70.8 T.42 5.06 2.36
(1977) (1977)
OUQUESNE LIGHT 510 ByD,F,el,J,M ansnennnsanntan REPURTED roantanasssnanse
ELRAMA POWER STAT]ION pTeVeX,Y b4 115.5 S.31 c.82 2,49
(1976) (19rn)
CeErl,odoM,S sansnanninnntnt ADJUSTED secnsensnssnnne
U, Y ()] 12/.¢ 7.81 3.30 Q.45
(1977) (1977)
DUGUESNE LIGHT LY ByD,F,1,J,M tasannnnnnnnnnd REPORTED snsnennscnanass
PRILLIPS PONER STATION eToVeX,Y Tv 100.9 7.83 3,69 4,14
(1972) (1977)
CiE,1,J,M,S sananannannanaet ADJUSTED srsnmanansnnnnsn
!Ul' bb ‘“U.b 3.57 3.56 .-qq
(1977) (1977)
INDIANAPOLIS POWER & LIGHT 5352 CoF,HyJ M snsanennnannnnd REPURTED svamannsansnenn
PETERSBURG 99.5
3 (197e)
CrE,H,J,M,S sanannannnantad ADJUSTED etnntanancnnanes
sUs, Y (3] 100,06 6.56 3.97 2.99
(1977) (19717)
CUST ELEMENIS
CAPITAL:
A = PARTICULATE LONTROL (REQUIKRED FOR FGD PRUCESS) INCLULEUL IN CAPITAL COSY
B = PARTICULATE CONTROL (INCLUUED IN FGD PROCESS) INCLUDED IN CAPITAL COST
C = TUTAL VIRECY CAPLTAL COUSIS INCLUVEL
0 = PARTIAL UVIRECT CAPITAL CUSIS INCLUUVED
t = 1UTAL INUIRECT CAP]ITAL CUSIS INCLULEDL
F = PARTIAL INDIRECY CaAP}TAL COSTS INCLUDED
6 = CHEMICAL FIXATION UF SLUUGE INCLUDED IN CAPITAL COST
H = DRY SLUDGE DISPOSAL INCLUDED IN CAFPITAL COST
1 = OFF=SITE LANDFILL AREA INCLUDED IN CAPLTAL CUST
J = SLUDGE PUNL INCLUDEL InN CAPLIAL CUST
R = ADOITONAL SLUDGE DJISPOSAL CAPACITY ADDED FUR LIFE UF SYSTEM
L = STACK INCLUDED IN CAPITAL COST
M = MOUIFICATIUNS 10 STACK, wUCTS, AND/Ux FANS INCLUOED IN CAPITAL COST
N = J10TAL REGENEwATIUN FACILITY COST TwCLUDED LN CAPITAL CUST
0 = PARTIAL REGENEKATIUN FACILITY (OUST INCLUJED IN CAPLTAL Cust
P = x & D COSTS INCLUDED Tw CAPITAL COST
W = COSTS uNDERWKITTEN BY SYSTEM SUuPPLIEx INCLUDED In CAPITAL COST
R = EXCESS REAGLENT SUPPLY (USTS INCLUDLD TN CAPITAL COS5T
ANNUAL 2
$ = TOTAL UIKECT ANNUAL CNSTS INCLUOED
' = PARVIAL DIRFCT ANNUAL CUSTS INCLUDED
U = TOTAL FTxEU ANNUAL COSTS INCLUULED
V = PARTIAL FIXED ANnUAL COSTS INCLUDRV
W = UVERHEAD CuSTS INCLUDEDL IN TUTAL ANNUAL COSTS
X = PARTICULATE CONTNROL COSTS INCLUVEU I~ DINECT ANNUAL CODTS
¥ = SLUDGE DISPOSAL SERVICE LUSTS (CUNTRACT) IwCLUUEU IN DIRECT ANNUAL COUSTS
L = KEPLACEMENT ENERLY CUSTS INCLUUEL IN DIRECT ANWNUAL CUSTS

A =20



UtTILITY
STATIUN
UNITLS)

KANSAS CIIY PUWEN & LIGHT
HANTHURN
3

KANSAS CITY PUWER & LIGHT
HAWTHORN
]

KANSAS CITY PUWER & LIGHY
LA CYGNE
i

KENTUCKY UTJILITIES
GREEN RIVER
1,2 & 3

LOUISVILLE GAS & ELECIRIC
CANt RUN
]

CAPITAL?

DEOEVCZEMNZETLr=IONTNTMOOX >
[ 2 B B I R R B B DO DN BN NN DN BN BN RN B |

ANNUAL S

NI =W

SECTIUN A~

FGU Mw

110

84

64

190

1 FGD SYSTEM ECONUMICS: OPERATIONAL SYSTEMS

KEPUKTED AND ADJUSTED COSTS

ELEMENTS
INCLUOED IN
CAPITAL AWD
ANNUAL COSTS

B,U,F,T,X

8,C,E,J4,K,S
rUrn, X

BeD,F,T,X

u'C'EIJ’KIS
eUsmy

BIC'EIJ'S

Ce€,d,KeS,U

R,C,E,J,8,U
N

C/E,J,S,Usnm

C.E,H,J,Q,7

C/,EyH,J,K,0
#S)Upw

CUST ELEMENTS

PARTICULATE CONTROL (REWUIRED FOk FGD PRUCESS)
PARTICULATE CONTROL (INCLUUVED IN FuD PROCESS) INCLUDED IN CAPITAL COST
TOTAL DIKECT CAPITAL CUSTS INCLUDED
PARTIAL UIKRECT CAPITAL CUSTS INCLUUEV
TOTAL INDIRECT CAPITAL CUSTS INCLUDED
PARTIAL INDIRECT CAPITAL CUSTS INCLULED
CHEMICAL FIXATION UF SLUULGE INCLUDED IN CAPITAL COST
URY SLUDGE DISPOSAL INCLUDED 1IN CAPITAL COST
UFF=SITE LANDFILL AREA INCLUDED IN CAPITAL CusT
SLUDGE POND INCLUDED IN CAPITAL COST
ADDITONAL SLUDGE DISPOSAL CAPACITY ADDED FOR LIFE UF SYSTEM
STACK INCLUDED IN CAPITAL COST
MODIFICATIONS TO STACK, LUCTS,
TOTAL REGENEWATION FACILLTY COST INCLUDEL IN C.°ITAL COST
PARTIAL REGENERATION FACILITY COST INCLUDED IN CHPITAL COST
W & U COSTS INCLUDEO IN CAPITAL COST
COSTS UNDERWKITYEN BY SYSTEM SUPPLIFR INCLUDED IN CAPITAL COST
EXCESS REAGENT SUPPLY COSTS INCLUDED IN CAPITAL COST

= TOTAL OIRECT ANNUAL COSTS INCLUDED
PARTIAL DINECT ANNUAL COSTS INCLUDED
TOVAL FIXED ANNUAL COSTS INCLUDED
PARTIAL FIXEU ANNUAL CUSTS INCLUDEDL
OVERNEAD CUSTS INCLUDEU IN TUTAL ANNUAL COSTS

PARTICULATE CONTROL COSTS INCLUDED IN DIRECT ANNUAL COSTS

SLUDGE DISPOSAL SERVICE COSTS (CUNTRACT) INCLUDED IN DIRECY ANNUAL CUSTS

HEPLACEMENT ENERGY CUSTS INCLUDED IN DIRECT ANNUAL CUSTS

A =21

TOTAL ANNUAL = MILLS/KWH

CAPACITY CAPITAL eveccececcccnccccccces

FACIOR /KN TOTAL DIRECT FIXED
X (YEAR) (YEAR)

sacanesannnnnes HEPUNTED sennnnmestasane

14 29,3 9,17
(1v912) (19717)
srsansssnnrnran ADJUSTED eannansnsnneane
3] 87.3 4,35 2,93 1.4¢
(1977) (1977)

sesassennnanrnt HEPURTED atnanonnsensesn

14 9.3 9.17
(1972) (1977)
sasatanannnntns ADJUSTED sececenennnenne
65 B/.,3 Q.35 2.93 1.4¢2
(1977) (1917)

sssenssennnanan REPURTED sannnanesnnnnne

v S3.7 1.70 1.7v
(1972) (1977)
sesnssaanennran ADJUSTED senccsesnnssnene
65 68.0 3.78 1.70 2.08
(1977) (1977)

snsannannnvanenr REPURTED ntncansnncnnner

16 Tu.3 14,39 S.Ve 9.29
(1975%5) (1977)

soeansnansnnsad ADJUSIED senvnsssenecnnnnn

65 77.6 5.24 2.71 2.53
(1977) (1977)

sananapaenennan REPORTED etnncprannnanne

S5Y bb.06 2.75
(1975) (9
angnnacrnannntne ADJUSTED neercenansnanen
65 80,6 8.64 6.48 e.16
(1917) (1977)

INCLUOED IN CAPITAL COST

AND/OR FANS INZLUUEU IN CAPITAL COST



EPA UTILITY FGD SURVEY: APRIL 1978 =~ MAY 1978

SECTION A=1 FGD SYSTEM ECUNOMICS: OPERATIONAL SYSTENMS

REPUKTED AND ADJUSTED COSTS

ELEMENTS TOTAL ANNUAL = MILLS/KnwH
UTILITY INCLUDED N CAPACITY CAPITAL eeeccecccacccccsccccse
STATION CAPITAL AND FACTOR S/KN TOTAL O]RECT FIXEDL
UNIT(S) FGD Mw ANNUAL COSTS 3 (YEAR) (YEAR)
LOUISVILLE GAS s ELECTRIC 200 C,E,H,J snnnnnsnnnanens REPORTED sncassscannsans
CANE RUN 62.4
S (1977)
CrE,H,J,K,S snnasnnnnnsnsns ADJUSTED sasassassssannse
U 69 67.5 5.56 3,47 2.09
(1977) (1977)
LOUISVILLE 6AS 8 ELECTRIC 70 c,€ sasnnnnnansanar REPORTED wtssasnscannnnse
PADDYS RUN S¢.9
[ (1973)
C,EsSsU,N sensannannanannt ADJUSTED annnesannenanns
by 76.5 6,51 3.9¢2 2459
(1977) (19r17)
MINNKQTA POWER COOPERATIVE Q17 CrE H,P satasnsnennnens REPORTED tesnnanaeannnsn
MILTON K. YUUNG 86.0
e (1976)
CsE M, M,P,S snsasngnannntnd ADJUSTED wannnnsasannnan
AL 65 93.1 5.55 2.24 3.31
(1977) (1977)
MONTANA POWER 330 ByCrEsJoP,T aannannansnnanes REPOQRTED atnasannssnanns
COLSTRIP 76 77.1 .27 .27
1 (1975) (1977)
CsE J,K,P,S ansnanrnennnanns ADJUSTED anncansananaces
sUsn 65 77.3 4,06 l.sl 2.55
(1977) (19717)
MONTANA PONER 330 BsC,ELJWP,T sasnsannnannnss REPOQRTIED nacannansnnanesn
COLSTRIP To 77.1 .27 27
2 (1975) (1977)
CoE,Jok,P,S sannsnnsnnnntanr ADJUSTED tassnnasnannnen
AP 65 T/.3 q.06 1,51 2.55
(1977) (1977)

CUST ELEMENTS

CAPITAL:
A = PARTICULATE CONTROL (REOUIKED FOR FGU PRUCESS) INCLUOED IN CAPITAL COSTY
B8 = PARTICULATE CONTROL (INCLUDED IN FGD PRULESS) INCLUOED IN CAPITAL COST
C = VTOTAL DIKECT CAP1TAL COSTS INCLUVEL
O = PARTIAL UDINRECT CAPITAL COUSTS INCLUVED
E = TOTAL INDIRECTY CAPITAL CuSTS INCLUDED
F = PARTIAL INUIRECT CAPITAL COSTS INCLUODEV
6 = CHEMICAL FIXATION UF SLUUGE INCLUDED IN CAPITAL COST
H = DRY SLUDGE OISPOSAL INCLUDED IN CAPITAL CUST
1 = UFF=SITE LANDFILL AREA INCLUDEUL IN CaAPITAL COUSY
J = SLUDGE PUND INCLUDED IN CAPIIAL COST
K = ADDIVONAL SLUDGE DISPOSAL CAPACITY AUDED FUR LIFE UF SYSTEM
L = STACK INCLUDED IN CAPITAL COST
M = MODIFICATIONS TO STACK, UUCTS, AND/OR FANS INCLUDEU IN CAPITAL COST
N = TOTAL REGENEKATIUN FACILITY COS! INCLUDEU IN CAPITAL CuST
O = PARTIAL KEGENERATIUN FACILITY COST INCLUDED IN CAPITAL CuST
P = K & D CUSTS INCLUDED IN CAPITAL LOST
U = COSTS UNDEKWRITTEN BY SYSTEM SUPPLIEW INCLUDED IN CAPITAL COST
N = EXCESS REAGENT SUPPLY CUSTS INCLUDEL IN CAPITAL COSTY
ANNUAL:

TOTAL DIRECT ANNUAL COSTS INCLUDED

PARTIAL UIRECT ANNUAL COSTS INCLUDED

TUTAL FIXEL ANNUAL CUSTS INCLULEV

PARTIAL FIXEU ANNUDAL COSTS INCLUDED

UVERHEAD CUSTS INCLUDED IN TUTAL ANNUAL LOSTS

PARTICULATE CUNTROL COSTS INLLUNED In UINECT ANNUAL COSTS

SLUOGLE DISPOSAL SEnVICE C(OSTS (CUNTRACT) INCLUUED IN DIRECT ANNUAL COSTS
HEPLACEMENT ENERLY CUSTS INCLUUED IN DIRECT ANNUAL CUSTS

N<XxXFTC<C =Y
LI N I B BN N N ]

A =22



Era UTTLLIIY FGND SurvEY: APRIL 1978 - MAY 1978
St Thisie =] FLy SYSIEM cCuwUMICS: JrERATIUNAL S7STe S
~EPaeaTreb an APJUSIFY) COSIS
rLe“rNIS raL ANNUAL = MILLS/KwH
uUtiILITy FaCLaakn 1w CAPACTTY CAR[TAL e=erecscecccemacccacen
STATIUN CarlTaL AL FaCTOR EYAN] T0TAL  OIRECT FIXED
UNIT(S) Fil »a Aulgar COSYy b4 (YEA&K) (YEAR)
NEVADA POwFH 1¢S v, F,PL,S, sastensncananer NEPORTED *onnennnnnnnnen
REIU GARDNER stk 67 4.9 2.1y 1.30 .8V
1 (19/73) (1977)
n,C,r,Jd,P,8 vecsvansannantan ADJUSTED s2envaanesananen
P U, A 3] bU.Y S.cV 1.30 1.9v
(1977) (19/7)
NEVAD% PON;R 1¢S5 Dk, v, S,u nednvennnnednes HEPURTED wranananpnsnenn
REID GARDNEN e 67 a¢.9 2.1v 1.3v .80
e (1973) (1977)
B,C,E,),¥,S tavsnsnanannsee APDJUSTED ennnnnsensnnnss
sUprg bS bV.9 3.20 1.3v 1.9v
(1917) (1977)
NEVADA PUWEK 19 R,CrE,L,S,U resenenenarnnne REPORTED teansavceennrnnnas

REIVU GARONER
3

PN, X

CoteS,upn,X

67 113.6 2.10 1.30 .8v
(1979) (1977)

tasnsnnansrnnes ADJUSTED wnsunanenenantn

65 107.9 4,58 1.30 3.08
(19/77]) (1977)

NORTHERN INULTIANA PUB SERVICE Ye entsaanannenses REPURTED snawnensnnnanaen
DEAN H, MITCHELL
11
eavtaansnnnsrne ADJUSTED nretnennenspenn
NURTHERN STATES PUNWER 720 R,CoG,4d,5,U sassannesannnnt REPURTED wmesnnnnenanunes
SHERBURNE v Ko d 13 49,5 1.98 1.09 .95
1 (19172) (1977)
CeF,G6,3.,%,8 sanssnnnnsansan ADJUSTED eranssannsrensse
sU,N qY 71.5 2.7 «75 e.ue
(1977) (1977)
CUS!T ELEMENTS
CAPITAL:
A = PANTICULATE CONIRUOL (ReUULIKED FOk FGU PRUCESS) INCLUDEDL IN CAPITAL CUST
b = PARTICULATE COnTROL (INCLUVELD IN FouN PROLESS) INCLUDEUD I CAPITAL COUST
L = TUTAL UlRELT CAPLIAL CUSTS INCLUDEL
U = PART]AL OJRELT CaPLITAL CUSTS TnCLUURD
£ = TOTAL INODIKRECT CAPIYAL CUSIS INCLUUED
F = PARTIAL INUIRECT CaPITAL CUSTS INCLUJUED
G = CHEMICAL FIXATION UF SLULGE INCLUDED 1w CAPITAL COST
H = URY SLUNPLE NISPOSAL INCLUDED IN CAPITAL CUST
1 = UFF=53TE LAWDFILL AREA TACLUVEUL [N CAPITAL Cust
J = SLUDGE PONi, INLLUDED In CAFITAL COST
A = ADVITONAL SLUOuE OISPOSAL (APACTIY AUDED FUN LIFE UF S5YSIEM
L = STACK INCLUDELD IN CAPITAL CubdT
M = MODIFICATTUNS 10 STACK, DVLTS, AND/UN FANS INCLUDED IN CAPITAL CuST
N = TOTAL REGENERATIUN FACILLITY LoST TNCLUDED IN CAPITAL CuSt
0 = PAKRTIAL NEGENEWATIunN FACILITY COST INCLUVED IN CAPITAL CUST
P = R & 0 COSTS INCLUDLI IN CAPITACL LOST
4 o= COS5TY UNDERWRITTON mY SYSTEM SUPPLIER INCLUDED Tw CA2ITAL CUST
N = cXCESS REAGLFNT SUPPLY LOSTS INCLUDED Ire CAPITAL cO0ST
AlNNUAL S
S = TOTAL DIKECT ANNUAL (USTS i~nCLuDED
1 = PARTIAL upINELT ANNUAL COSTYS INCLUDED
o= TUTAL rlIxED ANwHAL CuSTS INCLOUFL
V = PARTIAL FIXEu ANNUAL COSTS INCLUOFU
W = OVERMEAD CuSIS InFLUVED IN TOTAL ANNUAL CuUSTS
X = PARTICULATE CUNTAUC CUSTS INCLUDED In OINECT ANNUAL COSTS
Y - SLUDGE OISrUSAL SENVICE COSTS (CUNTRACT) INCLUUVED IN UIRECT ANNUAL COSTS
{ = WEPLACEMENT ENcRuY CUSTS INCLUUFD IN UVIRECT ANNUAL CUSTS

-2



EPA UTILITY FGD SURVEY: APRIL 1978 = MAY 1978

UTILITY
STATION
UNIT(S)

NURTHERN STAIES PUNENR

SHERBURNE
]

PENNSYLVANIA POUWER
BRUCE MANSF1ELO

1

PENNSYLVANIA POWER
BRUCE MANSFIELD

2

PHILADELPHIA ELECTRIC

EDDYSTONE
1a

PUBLIC SERVICE

SAN JUAN
1

CAPITAL

A
8
C
)
E
F
6
H
1
J
[
L
M
L]
o
P
)}
R

ANNUAL S

N FTEC<C~=0

SECTION A-1
KREPURTED AND

ELEMENTS
INCLUOED IN
CAPJITAL AND
AWNUAL COSTS

FGL MW

720 B,Crb, .5,V

eXed

CsE.G,J,K,S

eUyn

eSsUen, X

CiE,G,I,M,S
rUsn

917 B,C,E,G,1,L

eSeUsw, X

C)Es6,1I,M,8
X'yl

105 DeFsN,P

C,E.n,P

UF NEW MEX]ICOU 357 A,C,E N

COST ELEMENTS

PARTICULATE CONTROL

FGD SYSTEM tCONOMICS:

OPFRATIUNAL SYSTEMS

ADJUSTED COSTS

TOTAL ANNUAL = MILLS/KwH

CAPACIFY CAP[TAL ==cecccceccceccccaceaa

FACTOR S/Kn TOTAL DIRECT  FIXED
x {YEAR) (YEAR)

tassnatanntntnt REPUNIED Aottt neataanns

13 49,3 1.98 1.,V08 «93
(19172) (1977)

sansnnsnnanwnnxt ADJUSTED otnannacsnnnntn

65 T1.5 2.7 o719 2.02
(1977) (1977)

sasaannnnnnndes REPORTED sancanscanannns

ay 120,.7 15.18 4,08 9.1¢
(1979%) (1977)

sansnsnnnnantns ADJUSTED messnnsncscasensn

.3} tued.2 7.67 Q.5 3,17
(31977) €1977)

sannannnnnantnd REPORTED smsnnnsanasstnen

1] 12V.7 13.18 4,08 9.1V
(1975) (1977)

sananannvnanent ADJUSTED snassensasannen

65 102.2 T.67 4,50 3.17
(19177) (1977)

tasantnanansnnn REPQRTED
(1972)
saansansananans ADJUSTED
238.3
(1977)

RARBARNRARSRNER

AARNRERAREARNAN

aasnnnnnnanssnan REPORTED
127.9
(1977)
sennansannnsnns ADJUSTED

AN ARNANAREAARN

RAREANBARRNARAN

(KEQUIRED FOK FGU PRUCESS) INCLUDEDL IN CAPITAL COST

PARTICULATE CONTROL U(INCLUDED IN FGD PHOCESS) INCLUDED IN CAPITAL COST

TOTAL DIKECT CAPITAL CuSIS INCLUDED

PARTIAL VIRECY CAPJTAL CUSTS INCLUDED
TOVAL INUDIRECT CAFJTAL CUSIS INCLUVED
PARTIAL INDIKECT CAP1TAL CUSTS INCLUUED
CHEMICAL FIXATION UF SLUDGE INCLUDED

Iw CAPITAL COST
URY SLUDGE DISPOSAL INCLUNDED I~ CAPITAL CUS8T

UFF=STTE LANUFILL AREA INCLUDED IM CAPITAL CUST

SLUDGE PUNUD INCLUDEDU Tt CAPITAL CUSIT

ADOITONAL SLUDGE DISPOSAL CAPACITY AUDED FUR LIFE UF SYSTEM

STACK INCLUODED IN CAPITAL CUSTY
MOUIFICAITUNS TO STACK, VUCTS,
TOTAL REGLENERATIUN FACILITY COST

AND/UN FANS INCLUUED IN CAPITAL COST
InCLUDEL IN CAPITAL COST

PARTIAL KREGENERAVIUN FACILITY COST INCLUDED IN CAPITAL Cu$d

KW & D COSTS INCLUDED IN CAPITAL COST

COSTS UNDERWRITTEN BY SYSTeM SUPPLIENR INCLUDED IN CAPITAL COST
EXCESS REAGENT SuPPLY LOSTS InCLUDED It LAPLITAL COST

TOTAL DIRECT ANNUAL COSTS ENCLLUDED
PARTIAL DIRECT AnNuAL LOSTS INCLUDED
IOTAL FIXEL ANNUAL CuSTS Ii.CLUDED
PARTIAL FIXED ANNUAL COUSTS INCLUUED

UVERHMEAD CUSTS INCLUDEDL IN TUTAL ANNUAL COSTS
PARTICULATE CONTROL CUSTS INCLUDED In DIRECT ANNUAL COSTS
SLUDGE DISPUSAL SERVICE COSTS (CUNTRACT) INCLUUVEU IN DIRECT ANNUAL COSTS

HEPLACEMENT

A =24

ENERGY CUSTS INCLUUEU IN DIRECT ANNUAL CUSTS



EPA

UTILITY FuD Sukvey: APKIL 1978 = MAY 1978
SELTION A=) FLD SYSIEM eCyUUMICS: "FENATIUNAL SYSTLHS
REPUSTED anh 8pJuSTFL 0TS
tLeMenS Totag ANNUAL = MILLS/KwH
g;:%;;; TNCLIIDED 1IN CaPacIty CaPllal e=w-a=-= ----i--------
UNTT(S) G Lot FacTix $/nm TotaL LIxe FIxe
e e e e oo L Ma ANNUAL LNSTS 3 (YEAR) (YEAR)
:?:::HCARULINI PUBLIC SERVILE tuy CorsJs™,S,v enespnenccrrenn NEPUNTEY f2osnasassannnen
2 Hy 47.5 1.61 .88 .73
(19/s) (1977)
CobyJyx,m, S tecessnnsnrnent ADJUSTED orvnenesnennenan
rUsn 6% 66,5 .92 1.V« 1.88
(1917 (1977)
:Sz::::;iLD CITY UTILITIFS 194 C,F,H,J,¥ tlttttt.tltt;.. NEPURTED awasnsssssnnnan
le3
1 (1974)
CiEyr,Jyn,P saensnsspnnnsee ADJUSTED nessasncacnnnnn
»SsUsh 65 117.7 6.17 2.87 3.3
(1977) (1977)
TENNESSEE VALLEY AUTHURI]ITY 590 H,C,E,P,R,T tennanannnnsans KEPURTED treneenssnsnsenw
WIDUWS CREEK U 6V 98.2 2,99
8 (1976) (1977)
CiFedeSeUpnm sasgansssntntne ADJUSTED tnsescannsnnnns
(3 115.2 5.28 1.44 $.84
(1977) (1977)
TEXAS UTILITTES 750 satassnnnananne K e
MONTICELLO oy EPURTED wesnaannnsanssn
3 (1978)
enensannnasannt ADJUSTED ssasanssennsnny
CUST ELEMENTS
CAPITAL:
A = PARTICULATE CONTROUL (REUUIRED FOR FGL PRUCESS) INCLUDEVL IN CAPITAL COST
b - PARTICULATE CUNTROL (INCLULED IN FobD PRUCESS) INCLUDED IN CAPITAL CUST
C = TOTAL DINECT CAP1TAL CUSTS INCLUDEV
D = PARTIAL DIRECT CaP1TAL CUSTS INCLUUED
€ = TUTAL INDIRECT CAPITAL CuSTS INCLUDED
F = PANTIAL INUDIKECT CAPITAL CUSTS INCLIVED
G = CHEMICAL FIXATION uF SLUUGE 1NCLUDED IN LAPITAL COST
H = DRY SLUDGE DISPOSAL INLLUDED IN CAPITAL CoSsT
1 = OFF=SITE LANUFILL AREA INCLUDEUL IN CAP1TAL COST
. J = SLUDGE PUND INCLUDED IN CAPTIAL LUST
K = ADUDITONAL SLUDGE DISPOSAL CAPACITY ADDED FUR LIFE UF SYSTEM
L = STACK INCLUDED TN CAPITAL CUbST
M = MODIFICATIUNS TU STACK, ULUCTS, AND/OK FANS INCLUUEL IN CAPITAL CULST
N = TOTAL REGENEKATION FACILITY COST INCLUDEV IN CAPITAL ST
0 = PARITIAL wREGENEKATIUN FACLILITY €OSY TINCLUVED INn CaPITAL . 'St
P =R & D COSTS INCLUDED IN CAPITAL cust
Q@ = COSTS UNDEHRAKITTEN BY SYSTEM SUPPL1Ex INCLUDEN IN CAPITAL CUST
R = EXCESS REAGENT SuPPLY LOSTS INCLUDEV Iv CAPTTAL COSTY
ANNUAL S
S = JTUTAL UIRECT ANNUAL COSTS INCLUDED
T = PARTIAL UIRECT ANNUAL LUSTS INCLUDED
U = TOIAL FIXEu ANNUAL CuSTS INCLUDED
Vv = PARTIAL FIXEU ANNUAL CusSTS INCLUDEY
W - UVERMEAD CuSTS INCLULDED IN TOTAL ANNUAL COSTS
X « PARTICULATE CUNTROL CUSTS INCLUOED In VIRECT ANNUAL CUSTS
Y - SLUDGE 0ISPOSAL SEmrVICE COSTS (CUNTRACT) InCLYUED IN DIRECT ANNUAL COSTS
Z = REPLACEMENT ENERGLY COSTS INCLUUED IN OIRECT ANWUAL COSTS

A =25



EPA UTILITY F6D SURVEY: APRIL 1978 = MAY 1978

SECTION A=2 Fo6D SYSTEM ECONUMICS: NONOPERATIONAL SYSTEMS

REPORTED AND ADJUSTED COSTS

ELEMENTS
INCLUDED IN
CAPITAL AND
ANNUAL CO>TS

C,t,J

C.,E

8,C,E,N,0

CUS1 ELEMENTS

bucTs,

UTILITY

STATION

UNIT(S) FGU MW

ALABAMA ELECTRIC COULP 255

TUMBIGBEE

2

ALABAMA ELECTRIC COuP 255

TOMBIGBEE

3

ARIZONA ELECTRIC POWER COUP 200

APACHE

2

ARIZONA ELECTRIC POwWER COOP 200

APACHE

3

BASIN ELECTRIC POwWER COuP 550

LARAMIE RIVER

1

BASIN ELECTRIC POwWER COOP 550

LARAMIE R]IVER

e

B16 RIVERS ELECTRIC 250

REID

e

BOSTON EDISON 155

MYSTIC

6

CAPITAL:
A -
8 -
C = TOTAL DIRECTY CAPITAL CUSTS INCLUOED
U = PARTIAL UIRECT CAPITAL CUSTS INCLUDED
€ = TUIAL INUDIKECT CAPITAL CuSTS INCLUDED
F = PARITAL INUIRECT CAP1TAL CUSTS INCLUDED
e -
H -
1 -
J = SLUDGE PUNL INCLUDED IN CAPITAL COST
[
L = STACKR INCLUDED IN CAPITAL CUST
M - MOUIFICATIOND TO STACK,
N =
[T
P = R & U COSTS INCLUDED In CAPITAL COST
Jy -
R =
ANNUAL S

NI CC 0
[ I D O B B D ]

TOTAL OIKECTY ANNUAL CUSTS INCLUDED
PARTIAL DIRELT AwNuAL COSTS INCLUDED
IUTAL FIXEy ANNUAL CuSTS INCLUDEV
PARTIAL FIXFU ANNUAL COS1S INCLUDED
UVERHEAD CUSTS INCLULED IN TuTAL ANNUAL COSTS

PANRTICULATE CONTROL COSTS INCLUDED In DIRECT ANNUAL COSTS
SLUDGE DJISPUSAL SExVICE COSTS (CUNTRACT) INCLUDED IN DIRECY ANNUAL COSTS
HEPLACEMENT ENERLY CUSTS 1wCLUVED IN DIRECT ANNUAL CUSTS

A =26

TOTAL
CAPACITY CAPITAL
FACTOR $/7KN 10TAL
X (YEAR)
anannnsnnnessas REPORTED
69.5
(1978)

ansnsnsnssanneas REPURTED
69,5
(1978)

asssannnnnsnnas REPORTED
5.3
(1978)

asantannsnannnr REPGRTED
S.3
(1978)

sasansnnsananns REPURTED
b8.2
€1980)

anssasannasesans REPORVED
68.2
(1980)

ansnnsnnannanse REPORTED

q3.¢2

(1976)
anaensnssnnsnne REPORTED
63.“ ’.oo

(1972)

CHEMICAL FIXATIOn OF SLULGE INCLUDED IN CAPITAL COST
DRY SLUDGE DISPOSAL INCLUDED IN CAPITAL COST
UFF=SITE LANUFILL AREA INCLUDEUL IN CaAP]TAL COST

ADUITOUNAL SLUDGE DISPOSAL CAPACITY ADDED FuUR LIFE OF SYSTEM

AND/UR FANS INCLUDED IN CAPITAL COST
TOTAL NREGENFWATIUN FACILITY COST INCLUUED IN CAPITAL COST

PARTIAL WEGENEMATIUN FACILITY COST INCLUDED IN CAPITAL COSY

COSTS UNVEKNRITTEN RY SYSTEM SUPPLIER INCLUDEN IN CAPITAL COSY
EXCESS REALENT SUPPLY CUSTS INCLUDED IN CAPITAL COST

ANNUAL = MILLS/XNWH

OIRECT FIXED
(YEAR)
ERRARARNRRRRRARR

ENANANANNRAANEN

SRARNABAARRRARAR

CRABABNRNRARASARR

AREARAARENABADS

ERARNSANAREAARNNR

(1974)

PARTICULATE CONTROL (REUUIKED FOR FGD PRUCESS) INCLUDED IN CAPITAL COSY
PARTICULATE CONTROL (INCLUDEO IN FG0 PNOCESS) INCLUDED IN CAPLITAL COST



Fra UTILITY FGE SyukvEY: APRIL 1978 - MAY |978
FCTION A-¢ YD L rSTEM pCongv[Coas NU" . Pewal  UNAL SYSTEMS
RErom 1y D Ao ADJUSTFE ., CUST
Pl r TS TOTAL ANNUAL = MILLS/KnH
utiLIy TnCLunFp [ CAPACTTY CAP[TAL eeccecccecccccacccacs
SI;;:g? CaviTar arp FAC TN a/nm FOTAL DIRECYT FIXED
UN ELL Mo A AL LULT S 4 (reaR) (YEAR)
g;e:vpﬂwfk & LIGHT ach Cobyd,r ttdncecesennnnr REPUNTED ftessancossneen
5 95,3 $5.31
(1978} (1976)
CENTRAL 1LLINUIS PUBLIC Stky LYA) C,' b6 tstavansentnsee REPURTED ovannnsassennne
NEWTON 13v.v
1 (19/9)
COLURADD UTE ELECTRIC A>SHh. a5 B,D,t ssescanonannnnr REPURTED eeatsanteasnsnnn
CRAIG 11/.0
1 (1979)
COLURADU UTE ELECIRIC ASSiv, 450 a,C *rsannsevatnanr REPYURTED toncnnnnnananss
CRALG 117.0
2 (1979)
COMMONNWEALTH EDISUN aes Cobon,J tanntnsannnnnrs REPURTED swnnnastnsannan
POWERITON 117.7
S1 (1979)
COMMONWEALTH EDISUN 107 B,C,E,G,J,X thsannsanntnnns REPURTED neennsnnannnnnn
WILL COUNTY Q9 115.0 13,06
1 (1972) (1975)
DETROIT EDISON 163 HeCoF o lsM,X setannnannenens REPORTED tencnennsnnnane
8T, CLAIR 80.5$ 9,60
6 (1976) (1976)
ILLINOIS POMER 110 A,C,E,m,N eanennssensnans REPURTED anssennnnecnnne
WOOD KIVER 8245
q (1972)

CAPITAL:

7 LT C2Ir XTI OTMCOCOCOT®
[ ]

»
Z
2
(=4
»
-
.

N> FCC =W
[ ]

CUST ELEMENIS

PARTICULATE CULTHOL (ReQUIkKEDN Fuw FGu PRUCESS) INCLUDFOD IN CAPITAL COST
PARTICULATE CONTROL (INCLUDED IN FLD PROCESS) INCLUDED InN CAFPITAL COUST
TOTAL DIWELT CAPLITAL COSTS INCLUULEVD

PANT 1AL DIRECT CAPITAL CUSIES INCLUVED

TOTAL INUIRECT CAPLTAaL CuSTS InCLUOED

PARITAL INDIRECTY CaPITAL CUSTS INCLUDEYD

CHEMICAL FIXATION UF SLUUGE InCLuUDed It CAPITAL COST

URY SLUDGE NBISPOSAL INCLUNED Tw CAPITAL LOST

UFF=5TTE LAMDFILL AnE A InCLUULFIY IN CaPITAL CUST

SLUNGE PUNU INCLUDED N CAPTITAL COST

ADUTTONAL SLUDGE UISPOSAL CAPALTIY avuDEL Fux LIFE UF SYSIEM

STACK INCLUNED [~ CAPITAL COS!?

MODTFICATTUND 10U STACK, UlICTS, AwD/OR FANS INCLUDED IN CAPITAL CUS!t
TUTAL REGENEKATTION FACILITY C0OST INCLUUEU IN CAPITAL CuSt

PART 1AL wWEGFNERATTIN FeClLilr LOUST IwCLUULEL IN CAPITAL COST

W & L CUSTS In(Lubrp Ia LAPTLIAL COST

CNSTS UNLERWRITTet AY L¥YS ™ SJUPPLIER INLLUDED IN CAPITAL COST

EXCESS REAGFIT SUPPLY COSTS INCLUNDED Iiv LAPTTAL COST

TOTAL DIRECLT ANNUAL COSTS INCLULDLED
PARTTIAL OIRECT ANNUAL CUSTS [NLLUDPED

P ITAL FIXED ANNUAL CuSTS i .CLuvtu

PART AL b IXEU AWNIIAL CuS1S INCLUDED

OVERHEAD CusTS T4CLVDED IN TUTAL ANNUAL COSTS

PARTICULATE CONTROL CUSTS IhLtuDel IN VIRECT ANNUAL COSTS

SLufLE NISPFOSAL SERVICE LUSTS (CUNTRACT) INCLUOED IN DIRECT ANNUAL COSTS
KEPLACEMEN] ENERGLY COSTS I. CLULEL IN DIRECT ANNUAL CUSTS

A =217



EPA

SECTION A=2

FGD SYSTEM ECUNUMICS:

UTILITY FeD SURVEYS APRIL 1978 = mAY 1978

NONUPERATIONAL SYSTEMS

KEPUKRTED AND ARJUSTEL COSTS
ELEMENTS TOTAL ANNUAL = MILLS/KwH
UTILITY INCLUVED IN CAPACITY CAPITAL ==ececocccccccccncccs
STATION CAPLTAL AND FACTOR S/KN TOTAL DIRECY F IXED
UNIT(S) FGU Mw ANNUAL COSTS 3 (YEAR) (YEAR)
LOUISVILLE GAS & ELECTRIC err CrErd )M Aesannansansnns NEPORTED tessnsannssnnee
CANE RUN 58.9
6 (191719)
PACIFIC POwWER & LIGHT S09 C,E,J asvnsansnnnnnns REPORTED snonanncasnntns
JIM B8RIVGER 120.0
a (1979)
POTOMAC ELECTRIC POwWER 190 A,C,E M exsannnenansnan REPURTED srsnsnasnnnsney
DICKERSON 68.0
3 (1973)
PUBLIC SERVICE UF CULORADUL 40 B,C,E,J ssnaenanansnans NEPURTED seannsasscanesnys
VALMONT 8/.0
S (1974)
PUBLIC SERVICE OF NEwW MgXxICu 357 A,CLE.N aeasannnnntasnt REPORTED sennnnsnannsnne
SAN JUAN 127.9
e (1977)
SALT RIVER PROUJECT 350 C.,E sananananntntnt REPORTED sasansssnsnanen
CURONADU 98,0
1 (1978)
SALT RIVER PRUJECT 390 C.E sarannnnnanasnst REPURTED sentnasnnansnns
CURONADO 98.0
e (1978)
SOUTHERN INDIANA GAS & ELEC 290 CyEVG eannanannnsnans REPORTED cmrazannnnsanaen
A, B, BROWN 43,2
1 (1979)
CUST ELEVMENTS
CAPITAL:
A = PARTICULATE CONTKOL (REWUINED 0Ok FGD PRUCESS) INCLUDED IN CAPITAL COST
B = PARTICULATE CONTROL (INCLUVEL IN FGD PROCESS) INCLUDEL IN CAPLITAL COSY
C = 10TAL DIKECY CAPL1TAL CUSTS INCLUDEU
D = PARTJIAL OUIRECT CAPITAL CUSIS InCLUDED
€ = TOVAL INOIRECT CAPITAL COUSTS InCLUUVED
F = PARITAL INDIRECT CAPITAL CUSTS INCLUUED
6 = CHEMICAL FIXATION UF SLULGE INCLUOED In CAPITAL COST
H = URY SLUDGE DISPOSAL INCLUNED [~ CAPITAL CUST
1 = UFF=S1TE LANDFILL AREA INCLUDFD IN CAPITAL CUST
J = SLUDGE PUNU INCLUDED IN LAPIIAL COST
AN = ADDITONAL SLUDGE ODISPOSAL CAPACIIY ANDED Fuk LIFE UF SYSIEM
L = STACK INLLUDED IN CAPITAL (LOST
m o MODIFICATIUNS TO STACK, LUCTS, AND/OR FANS INCLUDEU IN CAPITAL COUST
N = TOVIAL REGENENATIUN FACILITY COST IWCLUUED LN CAPLTAL CUST
0 = PARTIAL REGFNENRATIUN FACILITY CUST INCLUUFED IN CAPITAL CuSi
P e R & D COSTS INCLUDED TN CAPIIAL CUST
QO = COSTS UNDEWRWRITTEN HY SYDIEM SuPPLIER INLLUDED IN CAPTIAL COST
R = EXCESS REAGENT SUPPLY COSTS INCLUNPED IN CAPITAL COST
ANNUALS
S = TOTAL DIRECT ANNUAL COOTS INCLUDED
T o PARTIAL DIRECT ANNUAL CUSTS INLLUDED
U = TOTAL FIXED ANNUAL CuSTS INCLUDEU
V = FARTIAL FIXFD ANNUAL CUS)S INCLUDED
W = UVERHEAD CUSTS INCLUDED IN TUTAL ARNUAL COSTS
X = PARTICULATE CONTNROL CUSTS INCLUDED IN DIRECT ANNUAL COSTS
Y = SLUDLE DISPOSAL SEnVICE COSTS (COUNIRACT) I#CLUDED IN DERECT ANNUAL COSIS
Z = REPLACEMENT ENERGY CUSTS INCLUDED IN DIRECT ANNJUAL CUSIS

A =28



FPA UTILITY FGD SuWvbYy: APRIL 1978 = MAY 1978

SECTION A=¢ FGD SYSIFEM ECuUNUMICS: NUNUFENRAT JUNAL SYSTEMS

REPORTED AN ADJUSTED CuSTy

ELEMENTS TOTAL ANNUAL = MILLS/KnH
g;:%:'; INCLUULFD IN cavactrTy CAPJTAL =w-mcecoccccana c—————
! I(u) CAPITAL aAWD FACTON 2/rn 107TAaL  DIRECT FIXED
UNTT (> FGU Mw ANNUAL LUSTS b3 (Yeax) (YEANR)
SUUTHERW MISSISSIPPL ELECTIKRIC 180 C,t sanasnnasennner REPUNIED tontencenenanne
Re De MURRUN Si.4
1 (1975)

SOUTHERN MISS1ISSIPPl ELECINIC 180 C,E

Re De MORKRUW

catasasannnenre REPURTED ttsvccstasnnnns

3/7.4
2 (1979)
WISCONSIN PUWER & LIGHT 527 teeanaasastnanes NKEPURTED eavsensancanenns
COLuUMBIA 57.0
2 (1980)

CAPITAL

TCTCZIFN 2T EEMMOOGC >

ANNUAL

NS TFTCC~E

CUST ELEMENTS

PARTICULATE CONTKOL (KEQUIKED FOR FGL PRUCESS) INCLUVDED IN CAPITAL COST
PARTICULATE CONTRUL (INCLUVED IN FGD PROCESS) INCLUDED IN CAPITAL COST
TOTAL UIKECT CAPLTAL CuSTS IwCLUDEUL

PARTIAL UIRECT CAPITAL COUSTS INCLUVED

TUTAL INDIRECT CAPITAL CuSTS INCLUDED

PARJTAL INDIWNECT CAPLTAL COSTS INCLUDED

CHEMICAL FIXATJON UF SLUULGE INCLUDED IN CAPITAL COST

ORY SLUDGE DISPOSAL INCLUDED IN CAPITAL COST

UFF=SITE LANDFILL AREA INCLUVEL IN CaAPJTAL ([UST

SLUDGE PUNU INCLUDED IN CAPLlTAL CUST

ADDITONAL SLUDGE DISPUSAL CAPACITY ADDEO FUR LITS UF SYSIEM

STACK INCLUDED IN CAPITAL CUST

MODIFICATIUNS TO STACK, DUCTS, AND/OK FANS INCLUDED IN CAPITAL CUST
TOTAL REGENEKATION FACILLITY COST INCLUUED IN CAPITAL CLTT

PARTIAL WEGENERATIUN FACILLITY CUST INCLUUVEL I[N CAPITAL CO>.

R & D COSTS INCLUDED IN CAPITAL COST

COSTS UNUEKWRITTEN BY SYSTeM SJUPPLIEN INCLUDED IN CAPIFAL COST

EXCESS RLAGENT SUPPLY CUSTS INCLUDED In CAPITAL cost

TOTAL DIRECT ANNUAL COSTS INCLUDED

PARTIAL UIKECT ANNUAL COSTS INCLUDED

1OTAL FIXEGC ANNUAL CuSIS INCLUDED

PARTIAL FIXEL ANNJAL CUSTS INCLUUVED

UVERHEAD CUSTS INCLUUED IN TOTAL ANNUAL COSTS

PANTICULATE CONTROL COSTS INCLUDED IN VIRECT ANNUAL CUSTS

SLUDGE DISPOSAL SERVICE COSTS (CUNTRACT) INCLUDED IN DIRECT ANNUAL COSTS
REPLACEMENT ENERGY CUSIS IwCLUDED IN DIRECY ANNUAL CUSTS

A =29



APPENDIX B
FGD PROCESS FLOW DIAGRAMS
THIS APPENDIX COMPRISES BOTH ACTIVE AND INACTIVE UNITS
ARRANGED ALPHABETICALLY ACCORDING TO UTILITY
"SUPPLEMENTAL EDITION"
CHANGES/ADDITIONS

B-1
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FURNACE

STACK

0o
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~

STACK
GAS
SCRUBBER

Kansas Power and Light

TACK GAS REHEATER

RECYCLE
WATER

Original Operational FGD System at Lawrence No. 4.
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Kansas Power and Light,
Lawrgnce No. 4 Operational FGD System
Simplified Process Flow Diagram
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STACK GAS
IR HEATER
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STACK
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_ Kansas Power and Light
Original FGD System Installed at Lawrence No. 5:

Simplified Process Flow Diagram.
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Springfield City Utilities, Southwest No. 1:
Simplified Process Diagram
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DEFINITIONS



DEFINITIONS

Boiler Capacity Factor:

Boiler Utilization Parameter:

Efficiency:
Particulates

510)

FGD Viability Indexes

(kWh generation in year)/
maximum continuous generating
capacity in kW x 8760 hr/yr).

Hours boiler operated/hours in
period, expressed as a percen-
tage.

The actual percentage of
particulates removed by the
emission control system (mech-
anical collectors, ESP, or
fabric filter and FGD) from
the untreated flue gas.

The actual percentage of SO
removed from the flue gas by
the FGD system. Design removal
efficiency values are presented
for nonoperational systems for
which actual removal data are
not available.

Several parameters have been
developed to quantify the
viability of FGD system tech-
nology. Various terms such as
"availability," "reliability,"
"operability," and "utilization"
are used to accurately repre-
sent the operation of any FGD
system during a given period.
The above-mentioned parameters
are defined below and dis-
cussed briefly. The objectives
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
purposes so that reasonably
consistent comparisons can be
made.



Availability Index

Reliability Index

FGD Operability Index

DEFINITIONS

Hours the FGD system is avail-
able for operation (whether
operatec or not) civided by
hours in period, expressed as
a percentage. This parameter
tends to overestimate the
viability of the FGD system
because it does not penalize
for election not to operate
the system when it could have
been operated. Boiler down-
time may tend to increase the
magnitude of the parameter
because FGD failures generally
cannot occur during such
periods.

Hours the FGD system was
operated divided by the hours
the FGD system was called upon
to operate, expressed as a
percentage. 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 because of chemi-
cal shortages, lack of manpower,
short duration boiler operations,
etc. The main problem in

using this formula is the
concise determination whether
or not the system was "called
upon to operate" during a

given time period. 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 outage when FGD system
is available).

Hours the FGD system was opera-
ted divided by boiler operating
hours in period, expressed as

a percentage. This parameter
indicates the degree to which
the FGD system is actually
used, relative to boiler



FGD Utilization Index

FGD Status:
Category 1

Category 2

Category 3

operating time. The parameter
does not reflect the extent of
exertion on the FGD system,
that is, the magnitude of the
parameter has little or no
correlation with FGD system
operating time. Also, the
parameter is penalized when
options are exercised not to
use the FGD system in periods
when the system is operable.
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
outage when FGD system is
available).

Hours that the FGD system
operated 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 para-
meter can be strongly influ-
enced by conditions that are
external to the FGD system
(e.g., infrequent boiler
operation will lower the value
of the parameter although the
FGD system may be highly
dependable in its particular
application).

Operational - FGD system is in
service removing S0, .

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.



Category 4

Category 5

Category 6

Category 7

Category 8

FGD Vendor

Fuel Characteristics

New

Nonregenerable

Planned, Let*er of Intent
Signed - letter of intent has
been signed, but legal con-
tract for purchase has not
been awarded.

Pianned, Requesting/Evaluating
Bids - bid requests have been
released but no letter of
intent or contract has been
issued.

Considering only FGD Systems -
an FGD system is proposed as a
means to meet an 802 regula-
tion.

Considering an FGD system as
well as alternative methods.

Nonoperational - FGD system
has been in service in the
past but has been shut down
permanently or for an extended
indefinite period of time.

A firm which fabricates and
supplies FGD systems, most
notably the flue gas treating
and ancillary equipment.

Type of fuel, average gross
heating value in Btu/lb.
average percent ash and average
percent sulfur content for

fuel as fired.

FGD unit and boiler were
designed at the same time or
space for addition of an FGD
unit was reserved when boiler
was constructed.

The SO, removed from the flue
gas is“not recovered in a
usable or m-rketable form and
resulting suliur-bearing waste
products must be disposed in
an environmentally acceptable

fashion.



Operational Experience

Process

Regulatory Class

Regenerable

Retrofit

Sludge Disposal

Summary of FGD status and
description of current month's
progress.

Company name if process is
patented. Generic name if
several companies have similar
processes.

A. New boiler constructed
subject to Federal New
Source Performance Stan-
dards.

B. Existing boiler subject
to State Standard that is
more stringent than the
Federal New Source Per-
formance Standard (NSPS).

C. Existing boiler subject
to State Standard that is
equal to or less strin-
gent than NSPS.

D. Other (unknown, undeter-
mined).

The SO0 removed from the flue
gas is recovered in a usable
or marketable form (e.g.,
sulfur, sulfuric acid, gypsum,
ammonium sulfate, sodium
sulfate).

FGD unit must be added to an

existing boiler not specifi-

cally designed to accommodate
FGD unit.

Disposal method for nonregen-
erable systems producing
sludge including: 1lined

or unlined ponds, stabilized
or unstabilized sludge, and
on- or off-site disposal,
disposal type (minefill,
landfill, structural f£ill).
For the regenerable systems,
the form or method of sulfur
recovery is provided (e.g. -
molten elemental sulfur,
sulfuric acid plant).



Start-up Date

Total FGD System Lost
Generation Factor

Unit Cost

Unit Location

Unit Name

Unit Rating

Date when initial SO removal
began or is scheduled to
begin.

The total monthly lost gernera-
tion hours due to FGD train
outages divided by the total
monthly expected generation if
the FGD trains would have been
available for operation,
expressed as a percentage.

Capital Cost in $/kW includ-
ing: SO, absorption and
regeneration system, SO,
recovery system, solids dis-
posal, site improvements,
land, roads, tracks, substa-
tion, engineering costs,
contractors fee and interest
on capital during construc-
tion.

Annualized Cost in mills/kWh
including fixed and variable
costs. Fixed costs include:
interest on capital, deprecia-
tion, insurance, taxes, and
labor costs including over-
head. Variable costs include:
raw materials, utilities, and
maintenance.

City and State listed in
mailing address.

Unit identification as it
appears in Electrical World -
Directory of Electrical Util-
ities, McGraw-Hill - Current
Edition - or as indicated by
utility representative for
installations in planning
stages.

Operational - Maximum con-
tinuous cross generation
capacity in MW; Preopera-
tional - maximum continuous
design generation capacity in
MW.



Utility Name

Water Make-Up

Name of corporation as it
appears in Electrical World -
Directory of Electrical Util-
ities, McGraw-Hill - Current
Edition - as space permits.

Gallons per minute of make-up
water required per MW of
capacity.
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