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ABSTRACT

This report describes the results of field tests conducted to determine
~the emission characteristics of B&W circular and dual register burners. The
field tests were performed at two different utility boilers, generally
comparable in design and size except for the burner equipment. The B&W
circular burner was evaluated at Unit 2 of the Colorado Public Services
Comanche Generating Station and the B&W dual register burner was evaluated at
Unit 1 of the Wyodak Generating Station of the Pacific Power and Light
Company and the Black Hills Power and Light Company. - 0f particular interest
was the development of NOyx emission correlations for the performance of
circular and dual register burners under boiler conditions which could be
used in interpretation of individual burner tests in a subscale burner test
facility. The field tests were conducted with both boilers operating at
nominal full-load conditions. During each test, boiler performance and
operating conditions were monitored using plant equipment, while gaseous
emissions of NOyx, 0o, CO, S02, and'COZ were continuously monitored using a
mobile test trailer. The nominal NOy emissions with the circular burner at
Comanche were 550 ppm at 0 percent 02. FuH-]oad'NOx emissions at Wyodak
with all mills in service were 395 ppm at 0 percent 0p.

Since both boilers were operated over a narrow excess 02 range, the data
were not sufficient to eetab1ish NOx emission as a function of excess 03.
However, the data from both boilers do show a strong dependence of NOx on
both boiler load and firing conf1gurat1on

This work was carried out by Energy and Environmental Research
Corporation under EPA Contract 68-02-3130, through Babcock and Wilcox
Subcontract 940962 WR.
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1.0 INTRODUCTION

Field evaluations to determine the emission characteristics of Babcock &
Wilcox (B&W) circular and dual register burners were conducted by Energy and
Environmental Research (EER) Corporation. These evaluations were part of a
burner development program conducted by B&W and EER for the U.S. EPA. This
burner development program involved the integration of the EPA distributed
‘mixing burner concept with commercial B&W hardware. The performance and
emissions of the distributed mixing burner were evaluated in the Large
Watertube Simulator, a full-scale burner test faci]fty. B&W circular and
dual register burners were also evaluated in the LWS. The objective of the
field evaluation was to develop a correlation between the test results of the
circular and dual regiéter burners in the LWS and in the utility boilers.
This correlation could then be used to extrapo]éte the performance and
‘émissions of the distributed mixing burner to a large scale utility
~application.

Field testing was conductéd at two boilers, one equipped with the
circh]ar burner and one with the dual register burner. The boilers were -
selected by B&W to be comparable in terms of age, capacity, coal
characteristics, and firing configuration. .The circular burner was evaluated
at the Colorado Public Service Comanche Generating Station, Unit 2 located in
Pueblo, Colorado. The dual register burner was tested at the Wyodak
Generating Station, Gillette, Wyoming, owned by Pacific Power and Light
Company and the Black Hills Power and Light Company. Testing was conducted
for one week at Comanche in December 1984 and for two weeks at Wyodak in
February 1985.

Section 2.0 presents a summary of the field test results. The boi]ersA
and test plan are described in Section 3.0. Detailed results are included in
Section 4.0. The appendices inc]ude.test procedures, data, ahd qua]ity
assurance,

1-1



2.0 . SUMMARY

Table 2-1 shows the characteristics of the two boilers tested. Both
boilers fire subbituminous coal and use a front and rear wall firing
configuration. The front and rear wall burners at the Comanche boiler are
dTrect1y-dpposed with four rows of four burners each. The front and rear
wall burners at Wyodak are offset to avoid flame interactions and are
arranged in five rows of three burners each. The boilers have comparable
furnace cross-sectional dimensions, but the Wyodak boiler has a taller
furnace to accommodate the five burner rows. Thus, the Wyodak furnace has a
Tower ratio of firing rate to cooled surface area (HA/SC).

During testing, the boilers were generally operated in a normal fashion
by the operators without interference from EER. Thus, the burner settings,
lToad, and excess air were controlled by p1ént personnel. The overfire air
NOy ports were closed during the day at the Comanche boiler at the request of
EER, and returned to their normal open position of 18 percent at night.
Table 2-2 shows the typical burner settings and flame characteristics during
the tests. Both the c¢ircular and dual register burners operated
satisfactorily during the tests. Exact flame Tengths could not be determined
with the available observation ports. Both burners showed a high combustion
efficiency and large imbalances of fuel or air distribution were not
observed. '

Both boilers operated over a narrow excess 02 range, 2.5 to 3.5 percent
at Comanche and 3.8 to 4.0 pekcent at Wyodak. Thus, the data were not
sufficient to establish NOx emissions as a function of excess 0. Figure 2-1
shows NOx emissfions at the two boilers as a function of load. Both
correlations show a similar slope, with lower emissions. for the dual registef
‘burner at Wyodak. Nominal NOx emissions with the circular burner at Comanche
were 550 ppm at O percent 02 (0.64 1bs/106 Btu). Full load emissions at
Wyodak with all mills in service were 395 ppm at 0 percent'OZ (0.46 1bs/106
Btu). More detailed test data are presented in Section 4.0. '

2-1 : %



TABLE 2-1.

BOILER DESCRIPTIONS

D R

RS ity gl

T

LN

~ "COMANCHE UNIT 2

WYODAK UNIT 1

UTILITY COLORADO PUBLIC SERVICE PACIFIC POWER & LIGHT
BLACK HILLS POWER & LIGHT

BOILER MANUFACTURER BeH BaH

YEAR OF INITIAL OPERATION 1976 1978

GROSS GENERATING CAPACITY 350 MW 350 MHg

TYPE OF BURNER BeW CIRCULAR ~ B&W DUAL REGISTER

NO. OF BURNERS el 3 30

NO. OF MILLS B 5

BURNER ARRANGEMENT 4W x 4H ON 3W x SH ON

FRONT & REAR WALLS

FRONT & REAR WALLS

FURNACE DIMENSIONS

43'W x 45'D x 161'H

46'W x 45D x 180'H

COAL TYPE

SUB BITUMINOUS

SUB BITUMINOUS

ADDITIONAL FEATURES

8 NO,, PORTS

SEALED NO, PORTS
OPPOSING BURNERS OFFSET

COMPARTMENTED WINDBOXES

o
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TABLE 2-2.

BURNER OPERATING CHARACTERISTICS

UNIT

COMANCHE

WYODAK

BURNER TYPE

CIRCULAR

DUAL REGISTER

TYPICAL BURNER
SETTINGS

BOTTOM BURNERS-REGISTERS 5@% OPEN
TOP BURNERS ~ -REGISTERS 100% OPEN

OUTER REGISTERS 50% '0PEN
INNER REGISTERS 25-50% OPEN
SWIRL VANES 45% OPEN

FLAME CHARACTER]STICS

LONG AND NARROW
0-2 FT STANDOFF

LONG AND NARROW
35 - 44 FT LONG
0.5-3 FT STANDOFF
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Figure 2-1. NOx emissions vs. boiler load.
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3.0 BOILER DESCRIPTIONS AND TEST PLAN
Characteristics of the Comanche boiler are included in Section 3.1. The
Wyodak boiler is described in Section 3.2. The Test Plan for the evaluation

of both boilers is described in Section 3.3.

3.1 Description of Comanche Unit 2

Comanche Unit 2 is a horizoﬁta]]y opposed wall fired balanced draft
utility boiler manufactured by Babcock & Wilcox. The boiler is located via
Pueblo, Colorado and is operated by Public Service Company of Colorado. It
has a maximum continuous operating capacity of 350 MWe with a steam flowrate
of 2.54 x 106 1bs/hr at 10059F and 2500 psig from the superheater. The
reheater outlet temperature and pressure are 10059 and 555 psig. The boiler
fires a subbituminous coé1 with a higher heating value of 8400 Btu/1b and a
moisture -content of 31 percent by weight as received. The coal sulfur
content is approximately 0.4 percent by weight as received. The
characteristics of the boiler are summarized in Table 3-1. |

The coal for the boiler is ground in four pulverizers designated A, B, C
and D. Each mill feeds eight burners. The burners are arranged in four rOWS
of four burners each on two boiler walls. The unit is equipped with eight
overfire air ports for NOx control. A single port is located over each of
the top row burners. Secondary air is fed through three compartmentalized
windboxes. One windbox feeds all the burners Tocated in the Tower two rows.
Another feeds all burners in the upper two rows and a third windbox feeds all
of the overfire air ports.

The burners used on the unit are B&W high turbulence circular burners.
Thesé are the standard burners used on B&W pre-NSPS (New Source Performance
Standards) units. Figure 3-1 shows the circular burner. Coal is supplied
through a central coal nozzle. Thé coal 1is dispersed into the furnace by an
impeller on the end of the coal nozzle. Secondary air flowrate and swirl to
each burner are controlled by a single register. Figufe 3-2 shows the burner
settings during testing. These settings are normally not changed. Burners

3-1



/ ;"
TABLE 3-1. COMANCHE PLANT UNIT 2 BOILER SPECIFICATIONS

Manufacturer
Year in Commercial Operation

Gross Electrical Capacity
Fuel

Burners

Type
Number

- Configuration
Array

Numsber of Pulverizers
Furnace Dimensions

Width
Depth
Height

Design Efficiency

Steam Flowrate

Steam Pressure
Superheat Temperature‘
" Reheat Temperafure
HA/ SC

Design
Field

Babcock & Wilcox
1971

350 MWe

Pulverized Coal Subbituminous

B&W Circular
32
Horizontal, Opposed-Fired

4 Rows of 4 Burners
on Front and Rear Walls

4

43 ft
45 ft
174 ft

B4.57% at Maximum
Continuous Rating

2,540,000 1b/hr at
Maximum Continuous
Rating

2500 psig

1005°F

- 10059F

384 x 103 Btu/hr-ft2
400 x 103 Btu/hr-ft2




Secondary Air
- Register

Impeller

Support Pip f;f ‘ Coal
g % d | h"’ Impe:iler'
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RN SO [
@ Coal % \— e ) '
+ Primary ;

Figure {3-1. B&W Circular Burner.
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on both the front and rear wall are operated with clockwise swirl, as viewed
looking at the burners, resulting in opposite rotation. The boiler is
-normally operated with the NOx ports open 18 percent to provide tempering air
in order to prevent superheater fouling. During this test, the ports were
closed during the day, but opened during the night.

3.2 Description of Wyodak Unit 1

Wyodak Unit 1 is a radiant reheat boiler manufactured by the Babcock and
- Wilcox Company (B&W). The plant is located near Gillette, Wyoming, and is
owned by Pacific Power & Light Company and Black Hil1l Power & Light Company.
Commercial operation of the plant began in 1978. The plant has a rated
capacity of 330 Mg with a steam flowrate of 2,600,000 1b/hr at 1800 psig and
10009F. The boiler is equipped with two superheater banks, a pendant
reheater, economizer, and fegener§t1ve air heater. A diagram of the boiler
is shown in Figure 3-3 with key boiler specifications listed in Table 3-2.

The boiler fuel is pulverized subbituminous coal supplied from a mine
near the plant. The coal has an average higher heating value of 8000 Btu/1b
with 30 percent moisture and 8 percent ash. The sulfur content of the coal
is consistently low at about 0.7 percent'by weight.

The boiler is equipped with B&W'S dual register burner compartmentalized

windbox firing system. This firing system was developed by B&W to control.

fuel and air mixing in the burner zone, thus reducing NOx emissions and

enhancing complete combustion. The dual register burner (DRB}, shown in-

Figure 3-4, consists of a central coal nozzle surrounded by two-concentric
secondary air passages. The coal nozzle incorporates a venturi to promote a
uniform coal distribution. The venturi plug shown in Figure 3-4, had been
removed about one year prior to this test program at the Wyodak plant. The
absence of this plug has apparently not compromised burner performance. Air
‘flow distribution between the two secondary air passages and swirl generation
is controlled by three devices: outer secondary air register, inner
secondary air register, and inner secondary air axiaT spin vanes. The
multiple air passages and the associated controls allow variation in the rate

' 3-5

3



(1 Tw FLOOR

10Tn Foow

ALY ]

aTH FLOOR

TTH L 00

4Th RLO0N

STH FLOOR

ALY . [

MAIE OPERATING
LAY o

TM0 PLOOR

SROURD FLOON

e T

[yl
e

st ot

T
“winaead
hY }
-—— |
1ITH L0
al ] BT g
Loy
- ™ hoos
!
J
LT 8
a
S f‘ — #1H FLODR
b
[ILYY- T}
LI A
771K foaw
AMME R - B!
s
Al S arm
ALY
¥ ——
(YT IJW nn mac? P
1
LIS
L STRFtON
ATw FLOOm
wAIN OMEAATIIG
FLaam
[T R R T L]
D ]
'
i
== =7 ‘ 10 Fioon
—
i
||
Ealt ad fun
1 GAOURD FLOGR




TABLE 3-2.

WYODAK PLANT UNIT 1 BOILER SPECIFICATIONS

Manufacturer
Year in Commercial Operation

Gross Electrical Capacity

Fuel

Burners

Type

Number
Configuration
Array

Number of Pulverizers
Furnace Dimensions

Width
Depth
Height

Design Efficiency

Steam Flowrate

Steam Pressure
Superheat Temperature
Reheat Temperature
HA/SC

Design (6 mills)
Field

Babcock & Wilcox
1978

350 MWe

Pulverized Coal, Wyoming Sub-
bituminous

B&W Dual Register

30 ,

Horizontal, Opposed-Fired
5 Rows of 3 Burners

on Front and Rear Walls

5

46 ft
45 ft
180 ft

83.92% at Maximum
Continuous Rating

2,600,000 1b/hr at
Maximum Continuous
Rating

1800 psig
10009F
1000°F

I e ] !
1387 x 103 Btu/hr-ftzfl

330 x 103 Btu/hr-ft2 |




Water cooled

. t
j Outer register outer throa

Inner register

Retractable lighter Spin vanes

77«_—7 and auxiliary bur{erassembly | \ N \| i z—_l——n O
— -

\__/

Adjustable
venturi plug

YR

~—~

JWJ%

" Secondry 3t o
Vecon ary aw J A

 § ,7,,I4,7

Primary
air & coal

Secondary air

Adjustable air vane

and register drives
Windbox

Figure 3-4. Babcock & Wilcox dual register burner.




of fuel and air mixing, thereby controlling NOy emissions. The compartmented
windbox separately controls the combustion air flow for the group of burners
associated with each pu]Verizer. The compartmented windbox thus permits
ba]anc{ng the secondary air to each burner group in operation.

Wyodak Unit 1 has 30 dual register burners arranged in a horizontally
opposed firing configuration, as shown ‘in Figure 3-5. The 30 burners are
arranged in five rows of three burners on both the front and rear walls.
Opposing burners are offset avoiding direct flame tail interaction and
promoting uniform heat release across the lower furnace. In addition, the
top row of burners on both walls, supplied by D mill, is spaced 12 feet above
the lower four rows of burners.

During this two-week test period, no adjustments were made to the burner
controls. The settings for each burner maintained during this test period

™

are listed in Table 34§i Each register control had 18 divisions, with
notch 1 representing closed and notch 19 representing open. Thus, each
division for the registers represents approximately five degrees of motion.
The spin controls also have 18 notches, but there is a 2:1 gear ratio that
permits 1800 of travel; i.e., 0 to 90°CW and 0 to 900CCH. It is general
practice on this unit to have the spin vanes always in the same direction as

the outer register.

The predominant firing configuration for full load operatiqn at Wyodak
during this test was with D mill and the associated top row of burners out of
-service and all the other mills and burners in service. When a mill is taken
out of service, the air flow to the idle burners is reduced to provide only
flow to cool the burner components.‘ With D mi11 out of service, the windbox
compartment for burners D1-D6 is closed so thét only about 10 percent of the
tota]‘setondary air is supplied for cooling. The other additional
configuration had C mill, which supplies burners C1-C6, out of service.
These three cases allowed evaluation of the effect of firing pattern on
boiler performance and emissions.

3-9
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TABLE.343§ WYODAK UNIT 1 BURNER SETTINGS

s

Front.Wall Rear Wall &
Outer . Inner Spin. . ~ Outer . Inner « Spin:¥
Burner | Register | Register | Vanes® || Burner | Register’| Register*| Vanes
B1 7 6 5 AL 8 10 3
B2 9 10 2 A2 8 10 7
- B3 7 10 2 A3 9 10 ) s
B4 7 9 A4 9 - 10 4
‘BS 8 10 A5 10 11 5
B6 7 11 A6 9 10 4
Cl 10 2 El 9 10 4
c2 10 4 E2 9 10 5
C3 10 3 E3 - 9 9 4
‘4 5 8 o | 4. 9 10 4
c5 5 2 | s 9 1 | 4
c6 9 3 E6. | -8 9 . 4
D1 10 10 3 pa o 10 5
D2 9 10 3| bs 9 10 3
D3 9 11 3 D6 9 9 5

*Ndfthesroﬁenw" f

s
i




3.3 Test Plan

The field evaluations consisted of monitoring boiler performance for one
week at the Comanche boiler and for two weeks at the Wyocdak boiler. Testing
at Comanche was reduced because additional data was available from previous
testing by Exxon (Reference 1) for the EPA in 1977. During tests at both
boilers, boiler operating conditions were established by the boiler

operators.

Figure 3-6 shows the field test plan for both boilers. Boiler operating
conditions and performance were monitored using plant instrumentation.'
Gaseous emissions of NOyx, 0p, CO, SO2, and COp were continuously monitored
using a mobile test trailer. Sampling was performed at both boilers using an
array'of probes located at the air heater inlet. Coal and ash samples were
collected from selected points throughout the boiler for analysis.

Burner performance was assessed using observations of flame
dharacteristﬁcs and evaluation of combustion efficiency as determined from
ash. analyses and CQ emissions. The relative fuel/air balance to the bhrners
was assessed by gas stratification measurements obtained at the air heater
inlet. In addition, furnace gas temperatures were measured at Wyodak using a
water-cooled suction pyrometer. Detailed descriptions of the test procedures
are included in Appendix A. |

3-12.



1.0

2.0

3.0

BOILER DATA FROM PLANT INSTRUMENTATION

FUEL FLOWRATE

STEAM QUALITY AND FLOWRATE

WATER/STEAM TEMPERATURES AND PRESSURES
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4.0 TEST RESULTS

4.1 Results at Comanche Unit 2

Emissions testing of the B&W circular burner was conducted by EER at
- Comanche Unit 2 from December 7 through December 12, 1984. Gaseous emissions
of NOy, 02, CO, SO, and COp were-continuously monitored during this period.
The plant was operated in response to system demand. The NOy overfire air
ports are norma11y'pértia11y open. At the request of EER, the ports were
closed dufing the day, but opened at night. Otherwise the boiler operating
conditions were established by the plant operators.' Emissions were measured
at this unit by Exxon in 1977 as part of another EPA program. Exxon's
results are compared to the results of the current-tééﬁ;prqgram.

During the week of testing, boiler load varied from 150 to 360 MW, The
trends for the daily averages'of gaseous emissions and boiler load are shown
in Figure 4-1. Thévovera11 averages are summarized in Table 4-1. During a
portion of the testing the boiler was operated with mill A out of service.
. The A mill supplies coal to the upper two burner rows on the front wall.
Excess 0p varied from only 2.5 to 3.5 percent 0z. A brief series of tests
was ‘performed at 300 MW to assess the impact of the NOx overfire air ports on
NOy emissions. ' |

v

NOx and CO emissions as a function of boiler load are presented in

Figure 4-2. NOy emissions with all mills on and the overfire air ports

closed showed the following correlation:
NOx (ppm @ 0% 0z) = {1.136)(Load, M) + 14873

Nominal NOy emissions at full load of 360 MW were 550 ppm @ 0 percent 02,
corresponding to 0.64 1bs/100 Btu. These emissions are substantially lower
than the NOy measured by Exxon of 847 ppm @ O percent Op (0.99 1bs/106 Btu).
The Exxon data were obtained at a higher excess 0 level, 5.2 percent
compared to 2.7 percent, however. Operation with the A mill out of service
resulted in a slight decrease in NOx emissions. This result could be due to

4.1



T - .
70Q T T | T T I |
S0, 6001 —i
e 0% 0, 2001 1
2 400 S - . - - - AVG
(ppm) 300k : ‘ < SD
20 T T T T - 1 -
[:02 '_ - - - - - 7&. — % ——=20 .
@ 0% 0 193— - AVG
N CA T < D
18 ) 1 | N 1 | %
—~ ;500 T T T T T T
co 400 - 1
; 1 300 .
@ 0% 0o e ¥ _ _ _ _ . __ _ _ |
(ppm) 100 T~ - SD
oo 0] - ] ! L ) . J
500 T T T T T -T :
NOX :'.:.‘— T s -N
o 0% 0, 400F 2 _,/_'7/___{____& /v
el = - SD
(ppm) 300 ( ) I | ] L |
4 T T T ] T T
0 I~ ' -
: 3 - AVG
(%) , I ; SD
2| | 1 L ] ] 1 1 \(
400{; 1 I I 1 1 1] Lr' ‘
Boiler 330 -1L-N
Load 300 ‘\Y/* HAVG
(M) R i
250 = — -!
| 7 8 9 10 11 12 /jvwf,
. DEC oo T |

Figure 4-1.

368

51.73

19.32
0.16

233/2
89.8

385.5
44,4

3.15
0.27

1=:275.2
3247

Daily averages of gaseous emissions--Comanche Unit 2.

4-2




TABLE 4-1. AVERAGE EMISSIONS AT COMANCHE UNIT 2

DECEMBER 7-12, 1984

Average Concentration

Species
Measured 6 0% 02 16/106 Btu
02 3.15% - --
NOy 328 ppm 386 ppm 0.45
S0 313 ppm 368 ppm --
€0 | 198 ppm 233 ppm --
co, 16.42. '19.3% --
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a decrease in the ratio of firing rate to cooled surface area or to a degree

of combustion staging. Here, combustion staging refers to operation with the:

burner zone at a Tower stoichiometry and with the addition of combustion air
‘above the burner zone. The latter conclusion is supported by the measured CO
emissions and by the operating excess air level. With all coal mills (and
burners) in service, combustion efficiency was typically high, as indicated
by low CO emissions in the range of 50 to 60 ppm. However, operation with
the A mill out of service resulted in increased CO emissions of up to
500 ppm. Increased CO emissions would be consistent with a decrease in
combustion efficiency due to relatively poor fuel/air mixing that could be
associated with a degree of combustion staging occurring with the A mill off.
In addition, the boiler operating excess air level was generally not
increased when the A mill was taken out of service. Since the idle burners
would need to be supplied with cooling air, operation at a constant excess
air level would result in a lower burner zone stoichiometry with the A mill
out of service, resulting in a degree of combustion staging.

Figure 4-3 shows NOx .and CO emissions vs. excess Q2 at a constant load

of 253 to 273 MW. Iﬁﬂgenera], the data taken during the current test do not

have enough variation in 02 level to indicate a trend. However, comparing
the current data with the previous Exxon data would suggest a strong
dependence of NOx on excess 02. This is typically the case with
subbituminous coals as indicated in LWS tests,

Exhaust gas compoéition was measured using an array of 12 probes in the
two exhaust ducts upstream of the air heater., The gas compositions at each
sampling location were measured on December 10 and 11, 1984 to determine gas
stratification.  In wall-fired boilers, gas stratification measurements
upstream of the air heater can typically be used to evaluate the side to side
balance of fuel and air to the burners. Figure 4-4 shows the results of the
stratification measurements at Comanche. Although some variation in 0z and
CO levels is evident, no consistent imbalance between the two ducts or within
each duct can be seen from these data. Thus, adjustment of the burners to
improve the air/fuel balance would be expected to result in only a minor
improvement in combustion performance. |
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" Figure 4-5 shows the effect of opening the overfire air ports on NOx and
CO emissions., "Opening the ports resulted in a substantial decrease in NOx
emissions. This trend is similar to that seen during the Exxon testing,
except that no decrease in NOx was observed until the ports were opened more
than 30 percent. Evidently the back lash in the mechanical linkage resulted
in the ports not actda11y opening until the indicator was past 30 percent.
Thus, although the plant normally operates with the ﬁorts 18 percent open,

they may actually be closed.

Unlike the results seen during the Exxon tests, however, opening the
overfire air ports resulted in a large increase in CO emissions, to over
800 ppm at the maximum opening, indicating a substantial decrease in
combustion efficiency. '

4.2 Results at Wyodak

‘Emissions and boiler performance were monitored at the Wyodak plant from
Jahuary 31 to February 14, 1985. During this test period, the unit was
operated based on normal practice following system demand. The boiler waé
essentially base loaded through the test program with only brief load
variations. A short boiler oufage occurred between February 7 and 10, for
necessafy boiler repairs.

- The primary objective of the test program was to characterize the
performance of B&W Dual Register Burners in a typical utility boiler. The
burner performance was determined based on CO emissions, flame
characteristics, and efficiency. Emissions measured included continuous
monitoring of NOy, CO, 0p, COp and SOp. Visual observations were made
through available inspéction ports to determine flame characteristics to the
extent possible. Combustion efficiency was determined by analysis of
unburned carbon content in fly ash samples and measurement of CO emissions.
In addition, the overall boiler efficiency was determined based on
calculation of the heat rate during the test period.
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4.2.1  Emissions

Emissions were monitoréd at the economizer outlet of Wyodak Unit 1. The
gaseous species monitored included 0p, CO, COp, NOx and S03.

A continuous emissions monitoring system was used to measure the gaseous
species with an array of eight probes. Four probes were placed in each of
the two ducts leading from the economizer to the air heater to ensure a
representative sample. The gas sample flow rate was balanced to provide an
equal sampling rate through each of the eight probes. In addition, each of
the probes was monitored individually at a typical operating condition during
the test period té‘determine the presence and extent of stratification of the
gas stream. The gas stratification test was conducted on February 6 between
9:30 to 11:00 AM with the unit running at 360 MWe gross output and with D
mill out .of service. The results of this test are shown in Figure 4-6 and
summarized in Table 4-6. The concentration profiles of 02, NOx, and CO shown
in Figure 4-5, indicate that the gas concentrations are slightly higher in
the west duct. Previous tests at other boilers have shown that burner-to-
burner imbalances in fuel or air flow result in non-uniform gas
concentrations across the width of the boiler. Thus, slight burnef-to-burner
flow imbalances may account for the differences measured during the
stratification test.

Averaged concentrations for the two ducts are compared with gas
concentrations from balanced sampling with a]],probes before and after the
individual probe stratification test in Table 4-2. Again, the 02
concentration in the west duct was slightly higher than measured in the east
duct. Associated with the higher oxygen concentration in the west duct are
higher NOx emissions. This is an indication that careful control of excess
air and proper balances of fuel and air, from burner to burner is beneficial
in reducing overall NOx emissions. Differences between averaged
concentrations from the two'ducts and balanced probe sampling are about
5 percent, which is within the fluctuations typical of normal boiler

operation. _
c4-10°



East Duct

West Duct

0, (%) 4.48 4.43
4,28 4,97

NOx (ppm)
Measured == 271 263
(6 0% 0,) =~ (344) (333)
267 279
(335) (365)

CO (ppm)
Measured 33 35
C(50%0,) - (41) (45)
58 40
(73) (52)

3.98 3.23
4,64 3.96
271 254
(334) (300)
267 244
(342) (300)
35 34
(43) (40)
29 31
(37) (38)

Figure 4-6. Stratification test results at economizer outlet.
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TABLE 4fg;: SUMMARY OF STRATIFICATION AT ECONOMIZER OUTLET

1.

0, NO,, co

Sample (%) {ppm @ 0% 05) (ppm € 0% 05)
‘Average West bﬁct, 4,54 - 344 53
| Average East Duct 3.95 319 40
Averége Both Ducts 4,24 331 46
A11 Probes Bq]anéed 4,03 | 318 51




Hourly averages of the gaseous emissions were calculated from the
continuous monitoring data. These hourly averages are tabulated in
Appendix C-3. The hourly averages were used to calcu1ate daily and overall
averages for the test period. The overall averages of measured gas
concentration for the test period are summarized in Table 4-3. These values
represent essentially base-loaded operation, with only about four hours of
reduced load operation during the test period. The NOx emission rate of
0.40 1b/10% Btu is below the Federal New Source Performance Standard of
0.5 1b/106 Btu for subbituminous coal-fired boilers.

The trends for the daily averages of gaseohs emissions and boiler load
are shown in Figure 4-7. A short boiler outage occurred between February 7
- and 10 during which time no emissions data was collected. The plant load
Maveraged 358 MWe during the test period when in operation, with only
1 percent relative deviation. Close control was maintained on the operating
excess air level, indicated by 2.5 percent deviation from the average of
4.03 percent 0p measured in the flue gas. CO emissions were low throughout

the test period and averaged about 51 ppm. The variations in CO measured at

this low level are generally considered to be insignificant. The C0» and S0Op
emissions, which are directly related to the coal composition, also showed
variations that were generally small.

Gaseous emissioné, including NOyx emissions, were monitored primarily
with continuous analyzers. In addition, NOy emissions were measured
following EPA Method 7 procedures on one day during the test period to verify
the accuracy of the continuous monitors. The résU]ts of the EPA Method 7
sampling are summarized in Table 4-4 with details included in Appendix B:
Quality Assurance. The discrete Method 7 samples are compared with the
continuous monitor responses in the table. FEach Method 7 value represents a
set of three discrete samples while the continuous monitor value is time
~averaged during the Method 7 sampling period. The agreement between the two
measurement techniques is good. The continuous monitors were within about
13.7 percent, including 95 percent confidence interval, of the EPA standard
method.
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TABLE 4ﬁ3; AVERAGE EMISSIONS AT WYODAK UNIT 1
N JANUARY 31 - FEBRUARY 14, 1985

Averaqe4Concentration
Species | Measured' | @ 0% 02 | 1b/100 Btu
0, | 403 - --
NOx | 278 ppm | 344 ppm |  0.40
07 E 584 ppm 723 ppm BEERY
Co 42 ppm 52 ppm 0.03
€07 | 15.7% .‘19.4% | 216.7
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Figure 4-7. Daily averages of gaseous emissions.
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TABLE 4-4. COMPARISON OF NOy MEASURED BY CONTINUQOUS
' . MONITORING SYSTEM AND EPA METHOD 7
* . SAMPLES AT ECONOMIZER OUTLET

Date Time Method 7 CMS
2-4-85 | 1603 | - 358 395
2-4-85 | 1612 368 | 307
2-4-85 616 | 38 | 400
2-4-85 1623 357 405

Iix



NOyx emissions at Wyodak were sensitive to burner firing arrangement and
boiler load. These effects are shown in Figure 4-8. The data are averages

of hourly emissions for three firing configurations. The primary,'

configuration at Wyodak has the D mill out of service. The D miltl supplies
the top row of burners on both the front and rear walls. The two other
firing configurations were: (1) all mills and burners in service and (2) "C"
mill out of service. The burners supplied by C mill are fhe second and third
rows from the top on the front wall.

Operation with the D mj]] out of seryice resulted in the lowest average
NOx emissions (344 ppm at nominal full-load operation), while operation with
all mills and burners in service resulted in the highest NOx emissions (395
ppm at nominal full-load operation)}. An intermediate level of NOy emissions
was produced with the C mill out of service. These results are somewhat
surprising since operation with the D mill out of service produces the
highest HA/SC ratio. In general, the effects of the boiler firing
configuration on NOx emissions could be due to slight variations in the
burner operating stoichiometry (combustion staging) or to chahges in the
burner flame length and, consequently, changes in the degree of flame
confinement and flame-to-flame interactions. Since the excess air level was
similar for operation with all mills in service and for operation with the C
mill out of service, the burners in the latter case could have been operating
at a slightly lower stoichiometry, resulting in a decrease in burner NOx
emissions. However, when the D mill was taken out of service, the boiler was
operated at a higher excess air level. This result is consistent with the
standard B&W practice of increasing the operating excess air level as a
result of supplying additional air to cool the idle burners. Therefore, it
is 1ikely that the burners were operating at the design stoichiometry. Since
operation with the D mill out of service would have required the burner
throughput to increase, it is possib]é that the flame length could have
changed. As indicated by the results of the LWS burner studies, NOy
production from the dual register burners correlates directly with flame
length. 1In addition, variations in the boiler firing configuration and
burner flame length would be expected to influence the boiler flow patterns
- and flame-to-flame interactions and could possibly account for the variations

;4;$7;
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in NOy emissions. Although this analysis is simplistic, these results do
indicate the importance of burner arrangement and firing configuration on
burner performance.

Limited data were obtained at reduced loads with.D mill out of service.
For typical coal-fired boilers, NOy increases with load due to increasing
combustion intensity and fuel/air mixing rates. As shown in Figure 4-8, NOy
emissions correlate essentially linearly with boiler load. Least square
linear regression yields the following correlation for operation with the D
mill out of service: |

NOy (ppm @ 0% 02) = 1.043 x Load {MWg) - 29.6,
while the correlation obtained for all data taken during the field test was:

NO, (ppm @ 0% 0p) = 1.25 x Load (MWg) - 77.

These relationships only apply over the small range of excess air levels at
which the boiler operated during this field test.

4.2.2 Boiler Performance

Boiler performance during the field evaluation was monitored using the
plant instrumentation and measurements performed by EER. Boiler performance
parameters of interest included:

1. Coal characteristics
Mill performance

3. Burner performance
o Air/fuel mixing
® Flame characteristics
) Combustion efficiency
® Burner pressure drop
Boiler heat rate

5. Furnace gas temperatures

The Wyodak plant is typically base loaded and operates almost continuously at
full load of about 360 MW gross. During the two week test period, the plant
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| experienced no significant operating problems and operated at full load with
the following brief exceptions:

J—
.

Two day outage on February 8 and 9, 1985.

2. Three hour outage on February 12, 1985 caused by an electrical
disturbance in-the power distribution system unrelated to station
operation.

3. Five hours of 1ow load operation at 275 MW on February 13, 1985 at
the request of EER. |

4. Two hours of operation at 325 MW on February 14, 1985 at the
request of EER,

Wyodak uses Powder River Basin coal, which is mined locally. The coal has a
lTow sulfur content with approximately 30 percent moisture and a higHer
heating value of 8000 Btu/1b. Coal moisture, ash, sulfur and heating value
are monitored daily by the station. These results and coal analyses by EER
are presented in Appendix C. with‘the exception of sulfur content, coal
properties did not vary substantially during the test period. Coal sulfur
varied from about 0.3 to 0.7'percent, as received.

The boiler is equipped with five mills, but can operate at full load -
with only four mills in operation. During the majority of the test period,
the plant operated with the D mill out of service. The D mill supplies coal
to the top row of burners on both the front and rear walls. The boiler
operated with the C mill out of service during February 4 and 5, 1985 to
allow repairs on the C mill. The boiler also operated will all mills in
service during the brief periods while the C mill was taken offline and
brought back online. Mill performance was satisfactory durihg the test
period. Coal fineness test results provided by the station showed fineness
to vary from 68 to 85 percent less than 200 mesh. Detailed fineness results
are included in Appendix C.



Burner performance with the dual register burners was satisfactory
throughout the test program. Air/fuel distribution between burners was
relatively uniform, as shown by flame observations and by variations in
excess 0p concentrations in the exhaust duct prior to the air heater. Flame
observations showed the flame shapes to be uniform and stable for all
burners. Exact flame length was difficult to evaluate due to the lack of
observation ports in the middle of the furnace side walls.  Flame lengths
appeared to be relatively long, however, extending from 1/2 to 3/4 of the
distance across the furnace. The burners on the front and rear walls are
offset to minimize flame interactions.

Combustion efficiency was very high, as measured by carbon in the fly
ash and CO emissions. Carbon in the ash averaged 0.16 percent, corresponding
to a carbon utilization of 99.98 percent. Ash analyses are included in
Appendix C. Carbon monoxide emissions were stable, averaging less than
60 ppm.

Overall boiler performance and electrical generation efficiency were
measured in terms of the gross plant heat rate, the ratio of fuel heat input
to gross electrical production {Btu/kw hr). The average heat rate during the
test pe?iod was 10,236 Btu/kw hr compared to the design heat rate of 10,177
Btu/kw hr. Thus, overall boiler berformance was satisfactory, with
efficiency very near to design conditions.

Upper furnace gas temperatures were measured during full load operation
using a water-cooled suction pyrometer. Figure 4-9 shows the range of
temperatures measured. The furnace exit temperature at the inlet to the
superheater pendants varied from 1120 to 1359°C. The temperatures at the
bottom portion of the superheater are above the ash fusion temperature of
about 12009C, and thus some buildup of ash/slag deposits could be expected in
this region. However, fouling of the superheater tubes was not observed to
be a significant operational problem during testing. The impact of
sootblowing on furnace gas temperatures was evaluated during testing. The
results shown in Table 4-9 show sootblowing to have very little effect on gas
temperatures. - " '
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Figure 4-9. Wyodak furnace gas temperatures.
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- TABLE 4-9. EFFECT OF SOOTBLOWING

BI

Distance Temp.OC Temp.OC -
Into Before After Sootblowing
Port Furnace Blowing "Blowing Location
10W 8" 1120 1120 Furnace
9-1/2u 8' 1416 --
9-1/2uW 12! 1384 1370 Front of Superheater
9-1/24 16" 1377 1351-62 | Front of Superheater
9;1/2w 20' 7‘1324 1315-32 Front of Superheater -
9-1/2M 12" 1383 1370 |
- | 16 13580, | 1351-62 | (7~ Air Heater
20" 1345 ' | 1315-32 ‘S
1402 --
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Measurements performed by EER included the following:

e Flue gas composition of NOx, 02, CO, SOp, and CO2 by continuous
' moni tors ‘ ‘

) Coal and ash composition

e - Furnace gas temperatures by suction pyrometer

Flue Gas Composition

The flue gas composition (NOy, CO, COp, Op, and SO0») was monitored with
continuous analyzers at the inlet of the air heater. Figure A-1 shows a
schématic diagram of the monitoring system at the air heater inlet. The gas
sample was obtained with eight sample probes.” The gas sample flow rate from
each prbbe is controlled with a glass rotameter to ensure equal flows through
each probe. In addition, sampling can be conducted through one probe at a
time to determine stratification of the gas concentrations. Al1 components
of the sample system upstream of the moisture condenser are heafed. A
separate sample stream for the SO2 anaTyzer is dried with a Perma Pure drier.
Moisture is removed from the condenser frequently using solenoid valves and a
timer to minimize contact of moisture and the sample. Al1 components of the
system are stainless steel, Teflon, or glass to minimize possible reactions
with the sample. The continuous monitoring instrumentation is listed in
Table A-1.

Furnace Gas Temperature

Furnace gas temperatures were measured using a water-cooled suction
pyrometer. A suction pyrometer was used due to the inaccuracies in high-
temperature measurements caused by radiation loss from standard
thermocouples. The suction pyrometer consists of a high-temperéture
thermocouple in a ceramic shield. A high flow rate of furnace gas is
withdrawn through the shield and over the thermocouple so that convective
‘heat transfer dominates, reducing the errors'caused by radiation losses to an
‘insignificant 1¢ve1. An air ejector is used to aspirate furnace gas. The

. A=2 -
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Air heater inlet continuous monitoring system.




TABLE A-1. CONTINUOUS GAS ANALYZERS -- AIR HEATER INLET

Nominal
Gas Calibra-
Mea- Detection Principle | Manufacturer | Model No. Range tion Gas
sured Level
02 | Paramagnetic _Taylor | O0A570 10% 8%
SO, | Pulsed Fluorescence, | I TECO C a0 1000 ppm } 800 ppm
A ) .
NOy Chemiluminescent TECO 10AR 1000 ppm | 800 ppm
co Nondispersive ANARAD AR500R 500 ppm | 400 ppm
' Infrared
Co2 Nondispersive ANARAD AR500R 25% 22.5%

Infrared




gas flow rate is monitored with a calibrated orifice to ensure an adequate
gas velocity over the thermocoupTe. Temperatures are measured with K or S
type thermocouples. Figufe A-2 shows the design of the suction pyrometer
probe. Figure A-3 shows the construction of the pyrometer tip. |

Coal and Ash Characteristics

Samples of coal and ash were collected throughout the test program to
determine chemical composition and physical characteristics. Coal samples
were collected on a daily basis. Ash samples were obtained from the bottom
'h0pper of the boiler, the precipitator hopper, and the high volume
particulate sampler during the field tests. Solids analytical procedures are
listed in Table A-2. '
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TABLE A-2.

COAL AND ASH ANALYSES

-Sémp1es
_ - tober ‘
: 1yzed
Parameter Analytical »A"a,XES”f.‘
Procedure Coal | Ash
Proximate Analysis | ASTM D3172 X
Yolatiles, Fixed C,
H20, Ash
Heating Value ASTM D2015 X
Ultimate Analysis ASTM D3176 X
C, H, N, Ash, §
Ultimate Analysis Perkin Elmer 240b X X
C, H, N, Ash Analyzer
Sulfur Leco SC 32 Sulfur X X
Analyzer
- Ash ASTM D3174 X X

" A-8
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Exhaust gas composition was measured using continuous monitors at the
air heater gas inlet. This location was selected to allow flue gas
stratification to be measured prior to dilution and mixing by the air heater.
Routine quality control procedures included daily leak checks of the sampling
system and calibration of the analyzers using standard compressed gas
certified by the manufacturer to have an accdracy within 2 percent of the
stated value.

Replicate calibrations were monitored as a measure of instrument
precision. Precision was generally less thén 2 percent. Data were corrected
for instrument drift for the few occasions that precision exceeded 2 percent. .
The relative accuracy of NOx, Op and COp was evaluated using wet chemical
analyses using EPA Reference Methods. NOx concentrations were determined
using grab samples collected in glass sample flasks in accordance with Method
7. Sampling was performed by EER and the analysis was performed by Truesdail
Laboratories. Truesdail also analyzed the grab samples for COp and 02 using
Method 3. Results of the relative accuracy measurement are shown in Tables
B-1 and B-2. Relative accuracy of the NOx emission rate in terms of Tbs/106
Btu were well within the EPA performance specifications for continuous
monitors of 20 percent. Some of the data for NOx, Op, and CO» on an as
measured basis showed substantial differences compared to the continuous
monitors. Those differences are due to gas stratification in the exhaust
ducts. The Method 7 flasks obtain a grab sample at a single location over a
period of a few seconds. Each of the twelve flasks collected at each boiler
were obtained at different points in an attempt to obtain a representative
sample. As can be seen in Table B-1, flasks collected in the west duct
showed an 02 concentration very close to the monitors, while the east duct
samples showed a large difference, apparently due to variations in 02
concentration between the two ducts. This variation was the cause of the
apparent poor relative accuracy for 02. Similar results were seen in Table
B-2. Although the overall NOyx emission rate showed good instrument accuracy,‘
the NOx and 0p concentrations showed poor accuracy apparently due to gas
stratification at the sample points.

B-2



TABLE B-1. CONTINUOUS MONITORS RELATIVE ACCURACY CALCULATION
12-11-84 COMANCHE

NOx (ppm) 02 (%) €0y (%) NOy (1bs/100 Btu)
Time RM AYG RM M DIFF RM M DIFF RM M DIFF RM M DIFF |y
0902 - 422 2.2 2.65 0.45 16.7 17.02 0.32
0904 366 420 2 3.6 0.95 16.3 0.72 0.567 0.564 0.003
0907 | 473 2.7 0.05 | 16.4 0.62 ' Grab Samples
> From
' 0912 431 2.3 0.35 16.6 0.42 West Duct
i 0915 | 456 410 12 2.1 0.55 | 17.0 0.02 0.540 | 0.564 | 0.024
0923 342 J 2.8 J 0.15 16.2 | 0.82
r 4 y J
> ) 1003 411 |3 394 5.7 2.62 3.08 14.6 16.53 1.93 e
o, . ) .
R
‘5&)‘ 1006 410 407 13 3.9 1.28 15.3 1.23 0.614 0.525 0.089
1008 | 399 4.7 2.08 14.8 1.73 Grab Samples
i From
1012 337 4.2 1.58 14.9 1.63 - 4 East Duct
1021 411 377 17 4.3 1.68 14.9 1.63 0.562 0.525| 0.037
1023 384 R ; 5.2 4 2.58 14.9 . ¥ 1.63 y
Avg 404 11 3.6 1.23 15.7 1.06 0.571 0.038
Confidence Coefficient 10 0.63 . 0.41 0.058
Relative Accuracy 5.2 51.7 9.4 ) 16.8
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TABLE B-2. CONTINUOUS MONITORS RELATIVE ACCURACY CALCULATION
WYODAK 2-4-85

NOy (ppm) 02 (%) €0y (%) NOx (10s/106 Btu)
Time | RM | Avg RM [ M | DIFF| RM M DIFF | RM M DIFF RM M DIFF
1603 | 287 5.3 | 3.78 | 1.52 | 14.8 | 15.58 | 0.78 0.461

283 | 324 | M@ . : 0.415 0.046
1609 | 279 3.3 0.48 | 15.8 0.22
1614 | 290 5.5 1.72 | 15.6 0.02
1616 | 283 ‘ 292 32 | 3.6 0.18 | 14.0 1.58 0.431 0.030
1617 | 304 ‘ 4.1 0.32 | 14.9 0.68
1620 | 279 4.6 0.82 | 15.3 0.28

292 32 ' , 0.430 0.031
1620 | 304 4.1 0.32 | 14.9 0.68
1623 | 261 5.5 1.72 | 14.7 0.88
1625 { 279 |; 275 49 | 5.3 1.52 | 14.9 0.68 0.417 0.044
1626 | 284 { 3.7 | 0.08 | 15.3 | 0.28 {
Avg - 285.5 38.5| 4.5 0.87 | 15.0 0.61 0.423 0.038
Confidence Coefficient 13.0 0.49 0.32 0.013
Relative Accuracy 18.0 30.2 6.2 12.1




Quality assurance of the solids analysis by EER and Hagen includes
analyses of audit samples provided by the EPA EMSL for coal. Figures B-1,
B-2, and B-3 show the results of these analyses in terms of quality control
charts. '

B-5 -
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Figure B-1, EPA EMSL coal audit sulfur analysis.
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REPORT

TRUESDAIL LABORATORIES, INC._

CHEMISTS - MICROBIOLOGISTS - ENGINEERS
RESEARCH - DEVELOPMENT - TESTING

Energy and Environmental Research

CLIENT 8001 Irvine Blvd.
Santa Ana, CA 92705
Attention: Jim Reese
SAMPLE '
Preparation and shipment of No, Flasks to Pueblo, Co.
P.0. No. 28219

INVESTIGATION

Nitrogen Oxides

T[E

& 14201 FRANKLIN
TUSTIN, CALIFORNIA 928B0
®

AREA CODE 714

AREA CODE 213

CABLE:

DATE

RESULTS ,

The submitted samples were analyzed for carbon dioxide (C0,) and Oxygen (09)

by Orsat and for mnitrogen oxides (N0,) by phenol disulfonic aci

The results were 8s follows:

Sample T.D. €02, % 09, %
3606 . 14.9 4.3
1439 14.9 4.2
1090 “14.9° 5.2
1357 : 16.3 3.6
1377 14.6 5.7
1328 14.8 4.7
1437 15.3 3.9
612 17.0 2.1
611 16.6 . - 2.3
1193 16.2 2.8
3330 . 16.7 2.2
1183 16.4 2.7

% Sample lost during analysis

REVATATRS

NOy, ppm dry

411
337
384
366
411
399
410
456
431
342
*

473

- Respectfully submitted,

December 21, 1984
RECEIVED November 16, 1984

'LABORATORY NO. 00358

AVENUE

730-4239
229 - 1354
TRUELABS

{PD3A) method.

TRUESDAIL LABORATORIES, INC.

S. Hugh Br ,
Air Pollution Testing

This report applies only to-the sample, or samples, investigated sod is cot necessarily indicative of the quality
identio] or similar products. As s mutual protsction to clients, the public and these Laboratories, this ,re\.Ian
for the exclusive use of the client to whom it is addressed end upon the condition that it it not to be u in
wdvertising of publicity matter without prios wrien authoriration from these Laboratori=s
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NO, SAMPLING DATA AND RESULTS
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REPORT
TRUESDAIL LABORATORIES, INC.

TUSTIN, CALIFORNIA 92680

@ 14201 FRANKLIN AYENUE

CHEMISTS - MICROBIOLOGISTS - ENBINEERS

rescanen - owveinrwenr - Tesniue R
RS RC . CABLE: TRUELABS

ENERGY AND ENVIRONMENTAL RESEARCH

CLIENT 8001 Irvine Blvd. DATE  February 22, 1985
Santa Ana, CA 927C5 . RecgIvep February 6, 1385
ATTENTION: Jim Reese . :

SAMPLE LABORATORY NO.- 05516
Preparaticn of 32 PDSA Flasks-Shipment to ‘
Pacific Power and Light Plant in Wyoming

P.O. Number: 28976
INVESTIGATION .

Nitrogen Oxides

RESULTS

The submitted samples were analyzed for nitrogen cxides (NOy)
by the phencldisulfonic acid (PD3A) method, and for carbon dicxide
(CO0p) and oxygen (Cp) by Orsat. The results were as follows:

Sample I.D. Cop, % 0z, % NOy, ppm dry
1460 15.3 L.6. 279
3473 ) - 14.9 4.1 304
1360 ) 15.6 3.8 302

368 14.7 5.5 261
1413 . 15.8 3.3 279
14574 14.8 . 5.3 287
3253 ) _1u,2 12.1 250

610 : 14,0 3.6 283

619 15.3 3.7 284

626 S 14.9 5.3 279
%613 ‘

1442 15.6 5.5 290

* No‘sampleﬁ'
Respectfully submitted,
TRHUESDAIL LABORATORIES, INC.
S gl Ploary
S, Hugh Brdwn, Supervisor
Air Pollution Testing

This :ron apphies only to the mmple, or mmples, investigated and is not necwssarily indicative of the quality or cvadition
idend or similar produces. As a munal prorectica to clients, the public and these Laboratories, this rt is suhmitted and
for the exclusive use of the client to whom it is addressed and upon the condition that it is pot o be in whole or in part, in any

advertising of publicity matter without prior written authorization from these Labaratories. :
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GAS COMCFNTRATION FALSILATINY. - A
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~ GAL CONCENTPATION: CA' C'IATICN
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GAS fONCE*lTPAleN CALTULATIO
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Lemo 09T N, L I 0 o | 0 b 0 bl S0 ws
] TIME LOCATION Davg Gp | Gp@0Z Darvg Gp | Ga®O% Davg GA | Ga®0% Davg Ga | Gao% Davg Gp GpCO0%
JB00| 1-1-/D -34 L;ﬁ 357 i1 ] 20 | 36 %,f 1534 1999 V43| 4o ’ ;—s’.f so57| b3
oot 85 (29367 110 |29 | 39 |eva|ssod mewo]ur|asd | swol 490| woz
2o i | i |36 309|393 |2 | 29| 35 |wopstof mtlyqtred] 530 [190|594
2/ L LZ';' 3 WB)297) s i’ | 24| 35 £1. /5’,751/%3/ 995139524 540 L}i'o 60Z
170 rz;/- 14 FBL-( s (359 v ‘ZU 37 L2 |/5 70 /;.yz;' '/3’( Yor 550 | soo| 618
¥ wlo--,5 PY zc;#f 34 S |29 |35 [u18|ises| s 36 |4ss|40n : 5.0 57|43
A la- -0 |a8]207 367 {0 |29 | 357 Loto| sl vz | ] 40 59 5] 53560
Ayoo | 2-2-1 3Lav.] bl 39 |10 | 24| 35 82 |/s70) 1948 |ucs 4-."? - % ERES
20| 422 s |5 y7 L1 | 30 |30 1617 1563|927 | g0 |37 &= 590 | 127
300 2oz 3 |y | A7 372 |y 029 |36 b1.5) s st /597 b9l el {gew 1%
4o é-Li {34277 él,o? no |29 |35 % (/5.0 /696 deglzos| - o] 355 al
v |95 [Be|30n| 30 0|22 | 25 |68 | 0| Avr)ags|so> PREAEY
P G DR e R N T e e A e
7:00 2727 4.0 W %4 MO 5 e -3¢ "7"“”‘ 440 3.37 515 525 643




I

. GAS TONTFNTPATION FALZ FTION

Date p-32 -§§ DG

Operator Avg Gas Response, Davg
_Test No. ' Actual Gas Concentratlon Ga = (Davg avg) x G /(Savg avg)
‘ Gas Concentration-@ 0%, Ga@0%: = (r; x 21)/(21- %0 )
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GAS CONCENTRATION CALCULATION

Date d-2-55S Operator. D IC. ‘ Avg Gas Response, Dayg , 7
Test No. ' ' - Actual Gas Concentration, Ga = (Davgv'zavg) X Gsl(savg'zavg)—
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GAS CONCENTRATION CALCULATION

Date 2-3 -F5 Operator D’C Avg Gas Response, Dagg

Test No. "~ Actual Gas Concentration, Ga = (Davg‘zavg) X GS/(SaVQ‘iavg)
' Gas Concentration-@ 0%, Gag03 = (G, x 21)/ (21-%0,) '
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GAS. CONCENTRATION CALCULATION

)

pate . ) ~J~F§ Operator - Avg Gas Response, Davg ‘ ‘

Test No. - Actual Gas Concentration, Ga = (D,,,-Z5yg) X 6,/(Savg-Zayg)
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GAS CONCENTRATION CALCULATION .-

Date L~ 3 -5 Operator D. Co Avg'Gas Response, Dayg
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GAS CONCENTRATION CALCULATION

Date é—t/—ff‘ Operator D, Avg Gas Response, Dayqg ,
_ Test No. ' ' Actual Gas Concentration, Ga = (Davg"zavg) X Gs/(savg'zavg)
' ' Gas Concentration-@ 0%, Gap0d%¥ = (GA X 21)/(2]-102) '
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N‘CVENTRAT ION CALCULATION

X wvly-Sers .

GAS CO
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GAS CONCENTRATION CALCULATION

_ Date 52-5'3—&L6—/’ Operatof j).(l, ‘ Avg Gas Response, Dayqg
Test No. 7 ' ‘ " . Actual Gas Concentration, Ga = (Davg-layg) X GS/(Savg—Zavg)

- Gas Concentration-@ 0%, Ga@U% = (GA X 2])/(2]-102)
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GAS CONCENTRATION CALCULATION
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GAS CONCENTRATION CALCULATION

Date FEAY I operator - D . C . 'Avg Gas Response, Dan‘ 7 o |
- Test No. B | | - Actual Gas Concentration, Ga = (D,y.-Zayg) X 6./(Savg Zavg)
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GAS CONCENTRATION CALCULATION

Date 7 -(, - f S" Operatour D C. ] Avg Gas Response, Dayg . ‘
Test No. ' - Actual Gas Concentration, Ga = (Davg'zavg) X Gs/(savg“zavg)
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GAS CONCENTRATION -CALCULATION

Date A~7 ¥y Opératur D-C. , ‘Avg Gas Response, Davg. : , .
Test No. ' ' - Actual Gas Concentration, Ga = (Davg"zavg) X GS/(Savg‘Zavg)-
Gas Concentration-@ 0%, Ga@Ut = (6 x 21)/(2]-102)
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.GAS CONCENTRATION CALCULATION

Date ,l'ijSP Operator D - C o ‘A\)g Gas Response, Davg , ‘
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GAS CONCENTRAT'ON CALCULATION

Date 2-10- 95 B VOpe‘ra,tor' o Avg Gas 'Re'sponse, Davg 7 , :
Test No. ’ - ~ ‘Actwal Gas Concentration, Ga = (D,,q-Zayg) X 6,/(Savg-Zayg)
Gas Concentration-@ 03, Ga@0% = (5, x 2])/(’21_%02).
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~GAS CONTENTRATION CA'CULATION

Date". 2\ - ‘b’b/ ,Oper'a‘tur Avg Gas Response, Dayg_ ‘ 7
Test No. ' Actua) Gas Concentration, -Ga = (Davg'zavg) "‘GS/(Savg"Zavg).
Gas Concentration-@ 0%, Ga@0% = (GA x 21 )/(2]-%02) :
By NO co ¢, 0, 50,
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STRATIFICATLO Y GAS CONCENTRATION CALCULATION

. N . — R V
Date }“[,{' 5 Operator DC. ‘ Avg Gas Response, Dayq
Test No. ‘ - Actual Gas Concentration, Ga = (Davg'zavg) X Gs/(savg'zavg)-

Gas Concehtration-@ 0%, Ga@0% = (GA X 2])/(2]-%02)

NO, : co I €0y | 0, - 7502
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GAS CONCENTRATION CALCULATION

Date - S’— operator PD. (C , Avg Gas liesponse,’ Davg 7 S
Test No. ' : - -Actual Gas Concentration, Ga = (Davg”zavg) X Gs/(SaVQ'Zavg)-
' ‘ ‘ ~ Gas Concentration-@ 0%, Gag0: = (G, x 21)/('21_%02) ‘
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GAS CONCENTRATION CALCULATION

Date Operator Avg Gas Response, Davg_ '
Test No. 2-(3- ¥S Actual Gas Concentration, Ga = (Davg'zavg) X Gs/(savg“zavg)
: ‘ Gas Concentration-@ 0%, Ga@0% = (GA x 21 )/(21_102) :
. - NOy co . €0y ) 507
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GAS CONC ENTRATION CALCULATION

Date 212~ \Z(_' Operator Avg Gas Response, Davg

Test No. mgﬂéQk - 7 - Actual Gas Concentration, Ga = (Davg;zan) X GS/(Savg—Zavg)

Gas Concentration-@ 0%, Ga@0% = (6, x 21)/ (21-%0,)
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GAS CONCENTRATION CALCULATION

bate ) [3-%¥S  operator Avg Gas Response, Davg | | |
Test No. I Actual Gas Concentration, 6a = (Dy,0-Zayg) X 6./(Savg-Zavg)

Gas Concehtration-@i 0%, Gaelt = (GA X 2])/(2]_%02)
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' GAS CONCENTRATION CALCULATION

Date 213 - 8¢ ‘Operator : Avg Gas Response, Dayg ~ |
Test No.  2-1Y -§< . - Actual Gas Concentration, Ga = (Davg al,,g) x G /(savg a\,g)
‘ Gas Concentration-@ 0%, Ga@0% = (G, x 21)/(2, 0,)
7 ﬁox' . 0. ) 0 50,
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INSTRUMENT CALIBRATION

DATE /- 3/-ps”
TEST NO..

TIME OF INITAL CALIBRATION /& o/ 9 .
TIME OF FINAL CALIBRATION /3

Fﬁant W ¥oPAK

Operator [ C,

D

v | o co; 0, | sop
Span Gas Concenva;ion, Gs . f/i»‘( “‘{W.‘? l; 7.47 ,?'fo 520
In1tia1 Zero Res_poﬁse, 21- fDiv) S0 e | oo .0 Xaie)
F-1na1, Zero'RespoInse_, Zf (Div) | .s‘f 0 ’-/;0 el ’7’)/ S
Inftial Span Response, Sy’ (Div) ?6-7-;’ §50 | ?‘?,0 "?S_‘-O. 27.0
ana-*] Spa‘n.ﬁesponse, S¢ (Div) | 5‘,2(0 £4.4 qt?f-/ 71 56 .7 |
Avg. iero Response, zavg (Div) S ' -
= (24 + 252 | g0 | AS ‘5._!;‘ 419 | 5o
sz. ::‘::nj::;):j;se, S:avg (Div) ‘ M\’b %’] Kk %Slg 5(0.9
' ,:Zero orift, (%) = (21;-21'-):‘ O —}ll | 0.3 —o.-§ o

Span Drifz, (%) = fov-Zf)-‘(S'[-z-f») -428 o;{ 1 o, ‘I.O" -O.7
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INSTRUMENT CALIBRATION

DATE [~ 3/~ F3T
TEST NO. . r

TIME OF INITAL CALIBRATION 723
TIME OF FINAL CALIBRATION _ 0 2y

IP1ant' wyo P #K.

Operator ) .(

NOy . | €O Coy 0 | S0
Span Gés Concentration, Gs f"}‘: "f ""Lﬁt?l.‘?. ‘.1"_5',4 3 '?10 2.0
: Ini‘ti‘lﬂ Zero I-iles-ponse, ‘Zi {Div) “5"; d 5“-0 s 0 $ 0 N0
F-inal Zero Response, Z¢ (Div) 5— 2 1 Q. | 503 | o g I
Initial Span Response, Sy (Div) o g(,‘, 3.“: gt 1 99.0 35‘; 0 |y720
Final Span Response. S¢ fDTv), ,f’f‘ , YG,I(. ?fo— o .
Avg. -'Zero Respanse, Zayg (D1v) B o |

= (24 + 25)/2 50 sy 5.6 ﬁ»ﬁs’ 5.
IRy I T I I IR
Zero Orift, () = (2f-2;) o2 |15 | on | <o -z
Span Drift, (%) = (.Sf-Zf)-(S1-21) sl o -1.% | o010 "2.’2'

1 _,,BA-4,4_-{ _‘ '



~ INSTRUMENT CALIBRATION

DATE 2=/ - F3 | _Plant W\ 04{(7
TEST NO. _ | Operatar __ ).,
TIME OF INITAL ,CALI'BRATIQN Z 7N'_
TIME OF FINAL CALIBRATION ;o‘;‘g ‘
o | €0, 07 507
S'pan Gas Concéntrafian, @s J“l'ﬂ/«? 23,93 Fo0 |§20
“ Initial Zero Response; Z; (D1v) o leve | S0 | S0
Final Zero RESPO:HSE/,‘Zf (Div) 57-3 Ky 5— [ g
Initial Span Response, Sy (D1v) | 5.2 759 ool 97.0
Final Span Response, Sg¢ (Div) | §9.0 29.4 85‘0 g’ﬁd .
Avg. Zero R , Zavg (Div) A
g o e g 00 5 15 |sos|pog
i gras] 405629 950 | g0
'_7 Zero Orift, (%) = (ijf-Zil O O ' b"{ O
Span Drift, (%) = (Sg-2¢)-(5¢-21) - & *@,’7 —O;l =%

o
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INSTRUMENT CALIBRATION

DATE Ao ~F)T

Plant wy g PAK

843

TEST NO.. ~ Operator 1) -C.,
~ TIME OF INITAL CALIBRATION _/f{C | '
TIME OF FINAL CALIBRATION /G 42
NOy | cO Cop 05 $07
Span Gas Cpncentrat19n, @s @72, r7/ L[O/‘ ] ‘2_3’(_/3 F.o | flo
Initial Zero Response, Zy (Div) . 5‘, e, Solseo |5 199
Final Zero Re‘spo‘nse_l, Z¢ (Div) cf{ 7 3.5 |50 |3 5‘,3
Initial Span Response, Sy (D1v) ' g’7,y 7Y 0 776 | §50 K5 d
,Fi‘naj Span Response, Sf .(Div). £7.7 f!. 1275 |5 3| %0 0
~ Avg. Zero Response, Zayg (Div)~ o o , ' ‘
= (zy+2p)2 . 1957 428 5 | £ 5.1
Avg. Span Response, Sayg (Div) o ¢ <
- Sy sz 7175| 9290 K05 | dsus| T
‘Zero Orift, (%) a (IA'Zf4Z1‘) =, | 4/,5/ 3 ©.2.0 |+, 4—
Span Drjft, (%) = {Sg-Z¢)-(S4-Z;) o —.9 =4 | O o



INSTRUMENT CALIBRATION

DATE - J.[=F§ -
TEST NO.-

TIME OF INITAL CALIBRATION /( §~2_
- TIME OF FINAL CALIBRATION 10 (b ;{77/1{ _

Plant wy g PAK

operator D (,

NOx - co €0 502
Span Gas Concentralﬂon‘. Gs '},2 7 v,_{a( 912393 Y.g | pao
Initial Zero Res_porllse, Z; (Div) <o S 21 0‘ 57 0 §T 2
Final Zero Response, Z¢ (Div) coo S 5.." S50 | sy | 87 7
Initial Span Response, Si (Div) ' 8‘(97/ gS',O 99. 0 g50 | £7.0
Final Span Response, S¢ (Div) 76.6 | 850 99{0 yS ¥ 1 ¢7.0
e U PR O D I
o e s 0| ey | ea| 670
Zero Drift, (%) = (Z§-Z5) O‘ 0.3 o 0-4 ~0.7
spa-n.prfft,_'(z) 2 (sf.zf')-(s-zi ) z |- 3 o 0,_4 0.




INSTRUMENT CALIBRAT ION

DATE 2~ 2-55"
TEST NO.

TIME OF INITAL CALIBRATION / Jd [ (o

TIME OF FINAL CALIBRATION /R 2

Plant v o DAK
Operator (.,

507
Span Gas Concen.trat'lon, Gs y;
Inftial Zero Response, Z1 (Div) -5‘:0 50| So | S0 f.d
Final Zero Reséo_nse_, Z¢ (Div) Nava "(16 5.0 ¥ | ST, 5;'
Initial Span Response, S:1 (D1v) g@ (1§53 ?%0 |¥50 | FA0
F1n&1 Span §55ponse; S¢ {D1v) §6.6 (83 0 Cf‘?f_/ ?5‘“,1 S¢.0
Avﬁ. Zero Response, Z,yq (Djv) : . ) N .
=24+ 202 - Jio |\ d.5e g0 | 4 7 |52s
Avi f::f‘f:i‘;;:se ’Sa"g {D1v) gé;; §/ g%/sr 99.05~ 85',/{ b ¢
Zero Drift, (%) = (z}-zi)' p.2 | IO 0 | 02| ro.§
Span"nrift, (%) = (Sg-Zf)=(Sy~Z¢) 0.3 -3 Ol ©.501-), 8




INSTRUMENT CALIBRATION

| DA1:'E e

Prant v DAK

TEST NO.. , Operator .C,
TIME OF INITAL CALIBRATION /5 3 & L
TIME OF FINAL CALIBRATION 7§24
NOy . co Co 0z 505
I

Spar{ Gas Concentran_on,' Gs 5;;/2' y : "(O/-,? 23,93 £.0 P20
Initia? Zero Response, Zj {Div) ~o | o ‘5‘.0 §h e |5
Final Zero'Resﬁqnse', Z¢ (Dv) . [,C( | 572 L/,( .7
Initial Span Response, Sj (b1v) 'gfg,j | F46 | 971 1850 |§7.0
Final ‘Sp“an. Response, S¢ (Dv) F40 97,0 /63‘0 75 S | pso
Avg. Zero Response, Zavg (Div) " ) : _ |
= (2 + 24072 G0 [ S%| 5.0 | 49 |48
Avg. Span Response, Sayg (‘I_J'lv) ' ) :
= (S1 + 5¢)/2 58| ¥Syo| jores | gsus | Bo0
;Zerg Driff, (%) = (Zf.‘l‘zﬂ‘,): o A 7__ |- = -0/3
Span Drift, (3) = (Sg-Zf)=(S{-Zj) 23,9 |37 |08 -!.7.
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"INSTRUMENT CALIBRATION

DATE A -3 —5>7

Plant Y0 PAK

TEST NO. ' . Opera;or 2 C.
TIME OF INITAL CALIBRATION {0 7 b o
- TIME OF FINAL CALIBRATION 021@
NOy - o | Coz 02 S0y

Span Gas Concentration, Gs $12.d (Yol 92392 | F2z
Initial Zero 'ﬁespo'nse, Zi (Div) e | $g | S0 550 | S
Final Zero Requnse', Zf (Div) ST | she 4.0 A
Initial Span Response, Sq (D1v) ' %,7\ £9. 7 G2 4 fﬁﬁ ‘ ‘?7'2
Final Span Response, S¢ (Div) ¥SC | 85 P55 | ¢ 3 ?(/{G .
Avg. Zero Response, Zavg (Div)" N |

= (24 + 1§)/2 ‘ 18 1435 | 50 | 4S5 |4
Avg. Span 'Résponse‘, Sévg. {D1v) . : 0 o if

= (sy+sel2 B89 (el 9825 | g 551
Zero Drift, (%) = (Z'f-‘21). 0.% fD.')l 0.0 -|.0 0.
Span Drift, (%) = (S¢-2p)-(53-z) =09 |0y [ -05 | (3 [-0.3
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INSTRUMENT CALIBRATION -

DATE _ Z-4-F¢~
~ TEST NO.

TIME OF INITAL CALIBRATION ofo ¥
TIME OF FINAL CALIBRATION 14$%o

Plant

WY g DAL

Operator D .,

Span Gas Concentratidn, Gé.
Initial Zero Response, Zj 7(D1v) o ;_ja Sd | So $.c
Final Zero Requnsg, Zf (Div) f‘/ ‘7/,5/ § L/ {0 5‘,_2\
Initial Span Response, Si (Div) 56.3 | g2 -gr7 / yroo|l§72 24
Final Span Response, S¢ (Div) ea.0 |80 |79.3 5573 | ¥1. ¥ |
Avg. Zero Response, Zav§ kDiv) o 5 &?75/
= (2§ + 2¢)/2 ' ) 2 59 | 50 S|
Avg. Span Resboﬁse, Sa{,g‘. (Div) 37’5{ ‘i‘f.ZD 9 10 3615 'roLD
s asyespz oo 5T S [ Tse- | o
Zero Driﬁ, (%) = I(Zf'-Zi') 0-41-05 | .4 - (% L
Span Drift, (%) = (Sg-Zf)-(S4-Z5) 2.3 | 9.9 0T 0.3 [-1b

g-dB



INSTRUMENT CALIBRATION

mml_ 2§ §
TEST NO. '

TIME OF INITAL CALIBRATION /f'Ez
TIME OF FINAL CALIBRATION /¢ ¢

Plant WXU PAK

Operator D -,

NO - co €0z 02 302
Span Gas Concentration, Gs f/;' L/l 'ﬁéd/’ 9 ‘1}‘,5/? “a | FZo
Initial Zero Response, Zj (Div) g ST | Sho| Sve | S
Final Zero Response, Z¢ (Div) §eo | Y. ? s 0 | 5 S0
Inftial Span Response, Sy (D1v) ‘ 6.3 2’5‘70 770 950|870
Finaﬁ Span Response, S¢ {Div) ?g 7185 0. 7.0 gSY | 50|
Avg. Zero Response, ‘Za\,g (Div) o :
= (24 + 2p)/2 | | o | day] s | ST | 9f
T s s e fven |
Zero Drift, (%) = (Zf;21') o ro-l 0.0 o.¢ 0D
-Span Drifc, (%) = {Sf-‘Zf).-(S‘-i-Zi) D 7/ .?7,; 0.0 (o.0 ~1\0 




INSTRUMENT CALIBRATION

DATE A=Y~ F37T
TEST NO. '

TIME OF INITAL CALIBRATION [ 59
TIME OF FINAL CALIBRATION g2 7

Operato}' el

Plant LY g D AK

NO, . | co c0; 0z 507
Span Gas Concentration, Gs $12.y ’mlj.qj F.o - F’id
Initial Ze‘r'o Resbonse, Zi (Div) s oY o R AR IR | 5"‘-(/‘,
Final Zero Response, Zf. (ﬁ1v_) <o {“_d So | S ‘7’ §™NO
Initial Span Response, Sy (Div) 1§6.7 | 850 qcfa $LY | g5 0
Fina! Sp'qri Response, S;f (Div) 575:77 £ 759 _;?J‘?d £3.8 |
Stk LU POUN PYS NS U PP
- fgj"f::’;;;'“-‘,Sifa’»‘m," | e | e | auss 551 | B
:Zero Drift, (%) = (Zf-zf) S | O O Y % O mﬁ
Span Drift, (Z)""‘(Sf-Zf‘)-'(S-[-Z;) o — b S ‘P‘P -
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INSTRUMENT CALIBRATION

DATE ©~ 2 - —§ 8 | Plant O D AK
TEST NO. operator . (,

TIME OF INITAL CALIBRATION (O &[

TIME OF FINAL CALIBRATION _/ ( 473

NOy . | co c0p 0z 50z
~Span Gas Concentration, Gs Fr1.4190,9|23.93 §£.0 | §2¢
Initial Zero Response, Z;j {Div) o [ SO (Soe |0

Final Zero Response, Zf (Div) ﬁo '3( Y | S50 ﬁ/‘ o 5‘,0

Initial Span’Response, S¢ (Div) ’ 56 . 2. P 0 ?? 720 2RV Fr. 0

Final Span Response, S¢ (Div) 7C . Y ¥y3.5 77@ £S5 318€-0)

Avg. Zero Response, Zavg (D1V) _ : A i
3 (Zy +2p)2 ' S0 || S0 | 9.90 ] 50

Avg. Span Response, Sayq (Div) o - .
= (31 + S¢l/2 o e ' ’ 8’615 Pz:)ﬂ 971} ?5 '/JT 'E;ér?‘

Zero Drift, (%) = (if-Zi) b- 8 |=~Ld o.0 | -0l | DO

Span Drift, (%) = (SgaZp)=(S9-Z;) O (@7 [O:6G | O .4|-)°




INSTRUMENT CALIBRATION

DATE S e

Plant W\(UDAK

TEST NO. - Operator DeC.
TIME OF INITAL CALIBRATION “" S‘]- ‘ ‘
TIME OF FINAL CALIBRATION c24 2
NOy | Co | -cop 07 507
Span Gas Concentration, Gs 771, L{ ’.‘{a Z 9 ;j ,3/3 y.o F2d
Inftial Zero Response, Zj (Div) 3\( g 14$.0 | 5.0 g “ N7,
Final Zero Response, Zf (Div) S 0 S Y s .o ;/I, ¥ |s o0
Initial Span Response, Sy (Div) 6.3 1§50 9% 0 §5.0 ¥7.0
Final Span Response, S¢ (Div) 86 <0 £7.0 1/22.0 §e.o | T0.7 |
Avg. Zero Response, Zzyg (Div) 10
= (23 + 2p)/2 o |5 [ g [ BT |50
Avg. Span Respon‘se, Sayg (D1v) - _ .
= (5§ +Sp/2 .1 %._‘” tol.o| 855 |36
~ Zero Drift‘,»"(ZI ] 1i(>Z“1=‘-21) ' a0 .e,. ? | O.0 | -0,21 00
Span Drift, (2) = ($g-2§)=(53=23) | =031 7.2 | 9.2 | 7,2 {-0L

B-52°



INSTRUMENT CALIBRATION

DATE  J—C —F Y Plant W 0 DAK
TEST NO. , operator _ D .,
TIME OF INITAL CALIBRATION 0 %00

TIME OF FINAL  CALIBRATION /¢ #§

r NOy . Co Coz Oa S09
Span Gas Cancentration, Gs FA, Y “L{a/_q A3.93| F. ¢ ' }7_@
Initial Zero Respense, Zj (D1v) o 5’7 S0 W0 | S
Final Zero Response, Z¢ (Div) 31317 5o 3
‘Initial Span Response, Sy (Div) % / fj-:"f ‘77;0 j’.ﬁd 8'7, ﬁ
Final Span Response, S¢ (Div) Fo.s |ga. ’-—HMS_‘ olg7 [P0
Avg. Zero Response, Zavg (Div)~ _ _ - %

s (14 + Ip)/2 | S |43 8076
Avg. Span Response, Sayg (Di1v) .

s s £C7 |#3.90] (o0 | 763 7| b0
'Zero frife, (%) = (—Zf?Z1) a.7 —/,,‘f 0.7 G"l_ 0.3
Span Drift, (%) = (S-Zf)-(5¢=2;) o =y | T3 a5 -1




INSTRUMENT CALIBRATION

DATE  J G ~-F
TEST NO.

TIME OF INITAL CALISRATION el

TIME OF FINAL CALIBRATION 0?25 OT

Operator

Plant WY g ) AL

Dl

Span Gas Concentration, Gs
" Initial Zero Response, Zj (Div) o $o | s 8 5.0 | $.¢6
Final Zero Response, Zf (Div) S0 g 1S SO 1850
Initial Span Response, 5-1 {Div) '.5?6 L2950 ‘??,d 0 5’7_ b7,
Final Span Response, S¢ (Div} y",?‘Q A0 9710 f'f: T FY2
Avg. Zero Respanse, Zzyq (D1v) - ’ ‘
= (Z; + 2§)/2 S0 G?(J = 5-‘0 50
Avg. Span Response, Sayg (Div) ' '
= (Sy + 5p)/2 g6.9 |87 0] 77:0|99.417 95
' Zero Orift, (%) = (Zf-Z4) 0-0 | 3.5 | =024 0.7 |00
Span Drift, (3) = (Sg=Ze)-(5-2y) | /, (Lo X i-0.7]-18 |

.
13,
s




INSTRUMENT CALIBRATION

Plant WY@ Od‘(

DATE 2-2-F5" ,
TEST NO. Operator D CJ

TIME OF INITAL CALIBRATION {god

TIME OF FINAL CALIBRATION /45~

NOx co CO7 0z 502
Span Gas Concentraticon, Gs //,Z ,{ Yol 7.13 ‘_/3 ?'»0 ?7—d ‘
Initial Zero Respense, Z; (Diyl 510 | o S | e | §Lo
Final Zero Response, Z¢ (D1v) 5 . l Llr ‘0 §0 5_,9{ Sy
Initial Span Respanse, Sy (Div) | pf.¢ |94.9 (290 | £5:0 (577,0
Final Span Response, S¢ (DW) FGe, 3 3.0 5[6'} ?5"-3 £7.01
Avg. Zero Response, Zayg (Div) - '
a (Zy + 2g)/2 1195 SSe S s

Avg. S$pan Response, 5avg {D1v) : y —

Zero Orift, (%) = (Zf-Z5) 6.L |=/0 ] 0.0 0.4 | o
Span Drift, (%) = (Sg-2¢)-(54-Z§) |~0.3 |-0.9|-2.7 | -0/ l_u‘l

B-55



INSTRUMENT CALIBRATION

DATE e

Plant wyyg D AK

TEST NO. Operator P -C.
TIME OF INITAL CALIBRATION /S0 3
TIME OF FINAL CALIBRATION i?‘ig
Oy | o | cop 0 $0p
Span Gas Concentration, Gs ‘ J’/l.“('lzfol.ﬂ —:1-3.'3/} ;0 20
Initial Zero Response, Zj {D1v) sSa 1 suo $S @ 5'; 0 | S 7_
Final Zero Response, Zf (Div) 7 7,0 A u 5=
In‘itiai Span Response, $¢ (Div)  5>(, 3 g9 7;0- £80 £7.0
Final Span Response, St (Dl'vv)' FT.0156.5 11030 P’f:?\ Y90 |
Avg. Zero Response, Zayq {D1v)" ' | |
= (i + 2f)/2 I AR R O 2 B I
sz. f:?n+R::?j:se' Savg (Div) %‘7 Pr 6 10,0 ?,‘7’:(, e
Zero Drift, (3) = (Zp=24) 0.l | dig | 0.2 |-0.3 |00
Span DrifT, (2) = (Se-2¢)=(S4-2) Lo~ [=0.713.% log,y | -0

'
. R - -
'
! N



INSTRUMENT CALIBRATION

DATE - fJ —F§
TEST NO. '

TIME OF INITAL CALIBRATION o9/
TIME OF FINAL CALIBRATION ¢ 7 <0

Plant WY DA K.
Operator _ D - C

Span Gas Concentration, Gs ?/2,‘/ ';,_M/‘,? 27 ‘?} F- 7 |Fro
In1t1aIVZer‘o Respon‘se, Zy (D1v) o S—d o oo o
Final Zero Respo_nsev, If (Div) S0 ZO 7 SO0
Initial Span Responée; .51 (Div) ' fz;:f g’((, 990 | s D F70
Final Span Response, S¢ (Div) Yé 0 v4.0 9 ?,,d Xﬂ,r 9.5 |
Avg. Zero Response, Zyg (Div} ' | |
= (24 + 1§)/2 " So | 4o | So | 50 |70

- s pessose, Sy O | g 0| e 9.0 | 36751577

Sy #sp)/2 : :
Zero Drift, (%) = {Zf-Zj) o -2 (o) © 0.0
Span Drift, (%) = (Sg=Z§)=(Sy~Zi) - 0.4 04 »O [-§5 | -5

B-57.



INSTRUMENT CALIBRATION

WE o [~

Plant WY ¢ DA IC

TEST NO. operator - C .
TIME OF INITAL CALIBRATION a:zz)" '
TIME OF FINAL CALIBRATION [{'2 s 7
Noy - | CO | cop 0p S0,
=‘

Span -Gas Concentraticn, Gs $12, ‘{j 4y1, g 21.47 8}‘0 X’}o’
Im‘u‘al- Zero Response,- Zj (Div) e So SSg .o e,
Final Zero Response, Zg (Div) % |4 (;.S/ Ye | S0 0
Initial Span Response, Sy (Div) £G .5 551 P90 g5so|¥7.0
Final Span Response, S¢ (Div) i3 £r.0 ?ff"f FSd|8%0 -
Avg. Zero Response, Zayg (Dv) ) _

= (2 * I)/2 q49 S99 | 50 |50
Avg. Span Response, Savg'(va) ' ;

= (5§ +Spl2 §G.H (5661987 ¢ 0| %5
Zero Drift, (%) * (Zg-Zq) [N/ R NS VR B el = R Y B P
Span Drift, (%) = (Se-Zf)=(S-Z4) 00 (1.3 —0.y| 0.0 |-"0

'B-58



INSTRUMENT CALIBRATION

DATE  A—//-55 | Plant WY g D AK
TEST NO. ‘ Operator D .

TIME OF INITAL CALIBRATION /([ (¥
TIME OF FINAL CALIBRATION ¢g7v¢

" Span Gas Concentration, Gs 1%, ({ J"[ﬂ/ 7 17,473 ?{0 Lo
Initial Zero Response, Zj (Div) s 1 ¢d [Sio e |2
Final Zero Respo.ns.e, Z¢g (Div) o |1SSo. |0 [ c/ ﬁ o

Initial Span Response, S¢ (Div) 5¢.3 5.5 1990 | 950 | £70

Final Span ReSpoﬁse, S¢ (Div) £6 ST\ g0 |90 | 554 |F57

Avg. Zero Response, Zayg (Div)

= (2§ * Z¢)/2 $io [eeo | S0 [ SR B

Avg. Span Response, Sayg (Djv) ?5, y Frar 79,0 P L |88

= (§ + Sf)/2
Zero Drift, (%) = (Zg-Z4) : 0. ¢ 0.0 |0, g |o.4 0,0
Span Drift, (%) = (Sg-Z)-(S4-Zi) ol l=0v o8 | g.0 |13

' B-59:




INSTRUMENT CALIBRATION

_ e
DATE A=fF=F

TEST NO.

TIME OF INITAL CALIBRATION (O Df /
TIME OF FINAL CALIBRATION /(" (32

Plant WY ¢ ) 4K

Operator [}. C,

NO, . ‘ co C0; 0 sozj

Span Gas Concentration, Gs 5;/'2' (f ﬁfdh‘f ’13‘(/] F‘G’ P‘Z—é‘
Initial Zero Response, Zj {Div) $S0 180 | 850 |50 |S$so
Final Zero Response, Zf (Div) S0 L/, § 5.0 | 5.3 M=
Initial Span Response, Sy (D1v) o 3 | 25p (99.0 | K501 870
Final Span Response, S¢ (Div) 56 .~ 56.0 l0¢.7 5'5“4 56 .73 |
Avg. Zero Response, Zayg (Div) ) _

= (Z; + 25)/2 Foo |45 so0| g5 | 5
Av'g. Span Response, Savg (D1v) ' ~ o

= (Sy + S£)/2 fos| £55| Pas| 5.3 Bl
Zero Drift, (%) = (Zg-Z1) C rlsg o 0.3 0
Span Drift, (%) = (Sg-2¢)-(S1-Z1) -0.1 | 15 1.3 | 0.3 |-v9

B-60:



INSTRUMENT CALIBRATION

AT A2
TEST NO. -

Plant

WYIDAK

Cperator D, C

TIME OF INITAL CALIBRATION [ 47
TIME OF FINAL CALIBRATION _ 0740 115

Span Gas Concentration, Gs
Initial Zero Response, Z; (Div) o L L7, <o e 0
_ P -

Final Zero Response, Zf (Div) [N AR 51"‘5" S $d
Initial Span Response, Sy (Div) | £4,3 g0 k770 &0 (820
_ ) pew
Final Span Response, S¢ (D1v) 56.5 1650 lsrvew [5¢,2 19253
Avg. Zero Response, Zyyq (D1v) o

s (Zy + 2)/2 N A R T I RS
Avg. Span Response, Sayg (D1V) A -~

= (Sy *S§l2 g | ge.5] 99,0 BS-5 | 4ud
Zero Drift, (%) = (Zg-Z4) o 1.5 | o - .0
Span Drift, (%) = (Sg-Zf)-{S7-Z4) o1 )50 ©0° RSN

. B-61’




INSTRUMENT CALIBRATION

oaTE  J—/7—§s

TEST NO.

Plant LY g DA

- .
/A

Operator [).( .
TIME OF INITAL CALIBRATION 2 £O(
TIME OF FINAL CALIBRATION ,"ffz
NOy . co - €0z 0z S0z
Span Gas Concentration, Gs 512 7 "(_,,W g 211,42 Fo Flo
Initial Zero Response, Zi (Div) 5*-(0' 50 150 So f@
Final Zero Response, Z¢ (Div) §20 | S0 |She 557 16T
Initial Span Response, Sy (Div) §6.3 |fp.0|29.0 |E501870
' Final Span Response, S {Div) $¢, 1 §F355 (97,3 ¥C.0 1850 |
Avg. Zero Respanse, Zavg (Div)
= (24 + g2 g0 | g0 | so [ £35]50
Avg. Span Response, Sayg (Div) '
= (Sq + S¢l/2 Y25 yoiq | F55| gL %o
Zero Drift, (%) = (Zg-Z3) © o o 0.7 0.0
Span Drift, (%) = (S¢-Zf)-(S4-Zy) -0, | -0.2 | -1.77 0.3 [[-10

. B-62:
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" INSTRUMENT CALIBRATION

DATE &£~/ 3~Fy
TEST NO.

TIME OF INITAL CALIBRATION /222 o
TIME OF FINAL CALIBRATION g 72G ‘

Plant

wY 7D AK

‘Operator:

DeC

Span Gas Cpncehtration, Gs

Inftial Zero Response, Zy (Div) SO | S0 |0 |50 | S0
Final Zero Response, Zf (Div) | $o \5’75;-—— Swo Y. 9 [9¥e
Initial Spia‘n Response, S {(Div) 4 §C.3 1857 |99, 2 | ¥ 0 870
Final Span Response, S¢ (Div) [?J‘ v /G,r_ 03e0 P '0 ?f:(?/
Avg. Zero Responsa, Zzyg (Div)" : i .

= (Zj + Lg)/2 §.o STy L y4¢ 5.0

rAvg- ?:na-R::?j;se' g (21 3-"- OS| b0 | sero | gso gf"’_‘
Zero Orift, (%) = {Z-21) b 0.5 o -0.1 | O

Span Drift, (3) = (Se-If)-(54-21) | -0.5" | .5 | 4.0 | 0.1 |7\L

.B-63



APPENDIX C .

TEST DATA

c-1



- C-1

COMANCHE
GASEQUS EMISSIONS DATA



Comanche

Instantaneous readings

NOx vs OFA% open B8 constant 0 -12/12

Test Dates
12/7/84 1345-1615

12/8/84  930-1130
1300-1600

12/10/84 830- 930
1000-1330
1500-1600
1630

209-265 Mde; 3.2-3.4% Op; OFA-Closed; "2A" MOOS

"2A" MOOS; 152-286 MWe; 3.2-3.4% 0p; OFA-Closed
252-269 MWe; 3.2-3.4% 0p; OFA-Closed; all mills

334-360 MWe; 3.95-4.05% 0p OFA-Open; all mills on
296-345 MWe; 2.7-3.95% 0p; OFA-Closed; all mills on
261-273 MWe; 2.75-2 9% 0p; "2A" MOOS, OFA-Closed . -

; 281 MWe; 3;0% 02; OFA-Open; all mills on

12/11/84 1100-1430;‘257-263 MWe; 2.5-2.7% 0p; OFA-Clesed; all mills on
except 1300 : :

12/12/84 800-1430: 290-321 MW; 2.5-2.75% 09; OFA-C]osed, all mills on

CFA - normally open 18%

c-3



Comanche
”Overfire Air
12/8/84 9:10 NOy ports closed —e—

12/10/84 9:40 OFA ports closed |
16:15 QFA ports gpened

12/11/84  16:15 OFA ports opened
12/12/84  OFA Test -

750 OFA Closed

%Oben . Time Load
10 1445 270 MW
20 1455 295 _
30 1505 291 | avg. load = 298 MW + 8.7 -
40 1515 285 D |
50 1525 294
60 1535 302 : +2.9%
70 1545 315 rel std
80 1555 305 . dev
90 1610 295
1100 1620 © 293

Normal - 1628 305 MW

w/out 315 MW
avg load = 296 + 6.7 = 2.2%
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10

GAS CONCENTRATION CALCULAT]ON

Date /2~ 9 i/o -5Y 0per$tur 'Avg Gas Response, Davg. o
 Test No. i " Actual Gas Concentration, Ga = (D,,q-Zavg) X 65/(Savg-Zavg)
41 20 omgol 6as Concentration-@ 0%, Ga@0% = (G, x 21)/ (21-%0,)
: NOy co 0 9 - S0p
TIME | LOCATION [ Dayg| 6p|6aQ0% | Davg| 6a | 6p€0% ] Davg| GA | 6a@0% JDavg| Ga | 6a@0% | Dy | 64 |6a®0%
P 39.5147 | ga 170 |2 | 209 {700 1p 391,79 |2 723, 20 A ESTARLR)
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GAS CONCENTRATION CALCﬁLATION

Operator

Date ‘Avg Gas Response, Dayg ,
Test Mo. - " Actual Gas Concentration, Ga = (D,y4-Zavg) X Gg/(Savg-Zavg)
Py ;lo poms/ond Gas Concentration-@ 0%, Ga03 = (8, x 21)/(21-30,)

e NO, co coy . 0, 50y

TIME | LOCATION [ Dayg| Ga[Ga®0% | Davg| 6p | GA®O% | Davg| GA | Ga003 |Davg| Ga [ Gavos | 0,y | 64 [6a00%
e’ aa?:a‘ 30 70.4 Sy~ /7.) 271 3;“/ 776'*’ 11} 19,10 "/W 4, 30| | ATV 74| Lo 8
3 0:7003- _ RSN ARUA 2.0 142 | $ G 6605371935704 30 Jou= |25 32 |
Pel O:;J,j' Y445 L(icy LY Zf i‘(l 70 Gl sse| 1929 |57 “ladf 3‘?'0 330 47’47
Fl""‘.’?;fs: svo s fos 7 7. é,‘ SA|6d (,70 1IN720 0. 28] Y%0]3: 87 3957 j}ﬂ/;’” Y27
n}"o M,‘;fs: Wy 4390|5720 200 |40 |49 Jormmss|ass o e . g ?VFO 927
! ’/);:o — 360133 {56l | 6% 0 /(,;27( /m 91372 .?./767 390|340 ";7:@
o ”,?;,o 96.0) 41 477'\ §57177 er( 73.0 {167 72119.23 1.6 | 268 2SR EY28 4/3(7
::-"l':f;z—a Y T721430 Mgele=s | 72 Brol|neal.ap %” 2647 ‘/_?_'J’ 3| Yok
| rpra 12,0132 425|773 | $4 Prr|imav|ig.en e 0ivi0 |0k
,;uu}ﬁo,_; Y3977 s {73 |9 Dgclingd| 19561300 2.0 0N 335 | 35~
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GAS CONCENTRATION CALCULATION

Date ]}-Hp)"f Operater = - ‘Avg Gas Response, Dayg

Test Ho. | o | . Actual Gas Concentration, Ga = (navg4za,,g)' X Gs/(savg-za;,g)
HU Jo M "~ Gas Concentration-@ 03, Gae0% = (6, x 2',)’(2“’“’2)
, NO,, - o oy 0 50,
TIME | LOCATION | Dyyg| 6p[6a00% | Davg] €a | Ga00T [ Davg| 6A | caeos fvayg| ca | cavor | b,y | 6a [ep®0%
2t o;j;,,‘ ey g rsie 2y (8 Vel g Bel e S5 1325 30
ey ol et o) 03|73 P lpanl mrslsrelios] bec|sec|ayz
Pl e sy 7| gud ey | R 740 wi 19.73 132212, 99 vz 3257 430
‘rlv ! 13::05 43,1757 H’Q‘J- f-&I 5"3 73 WPTo e l‘?é!‘} 32:0| 2,9, 9/, 1.’5’45’ 4
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GAS CONCENTRATION CALCULATION

Date J 21§ - Operator ‘Avg Gas Response, Davg. _ .
Test No. : _ . i Actual Gas Concentration, Ga = (Davg'zavg) X Gs/(savg'zavg)
Hi 20/""'/‘)“/ "~ t Gas Concentration-@ 0%, Ga@0% = (GA X 2])/(21_%02) ‘
| _
NOy co €0, 0y s0p
TIME | LOCATION Daﬂ Gp | Gp@O% Davg| Gp Gp®0% Davg GA Gaf0g Davg Ga | Ga®0% Davq Gp Gp00%
2000 - : - _
Y g0 Y. 14—377 95~ W40 ¢ 9 29
Algo- — )
12 2200 91,7136 7140 g o [ B9 [ Q¢
E
ﬂ(ll L340 '}‘;0‘3” ?r{/ Jo.0 ,1!.‘ 4y
| A300- N — _
2= a4p R1:0] 191223 Yoo —f—
A4aa - ' s ) -
11 oL00 22.0 17V | 201 jostso] —F——
00- .
1’}"¢ ﬂpl_zag 2,071 |20 1 m_;(;v — (For data on COg, 02, and SO2, see page Cc-11)
0200~ 1 —y
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MPEE , :
¥ 1000 7.0 |yy3 [sod 75|50 |57
4| 080~ B ~ ;
L 49.5Tvd g | 1) (9 |¢o |6




-5

GAS CONCENTRATION CALCULATION

Date T 2l Operator 7 ‘Avg Gas Response, Davg. _ o
Test No. ' ' . + + Actual Gas Concentration, Ga = (D,,-Tayg) X 6./(Savg-Zavg)
i ;a//’M/D'V " - gas Concentration-g 0%, 6a@U% = (G, 21)/(2]-102) '
I ' ;
NO,, o . c0, 0 50
TIME | LOCATION | Dyyg| Gp|Gp®0% § Davg] 6 | 6p20% | Davg| GA | Ga@OZ JDayq| Ga | Ga®0% | 0,4q | G [GAROZ
o 177003 179G o2t - PR30 G
2 s 77| (,13{19,5 2430|457 10359 | 372
o ;iv;’-a 73 ¥ /6.?'4 9.1 P2 33.70 265 | 37 F
ol 725N )19 2 |52 30 1 I 6y 333
7 g0 i g 3e e Py - |30 lss0 (329
V] oo‘.;:o- (FOI(; dca_th;)n NO4 and CO, see 220 (14 19,47 P72 3ra 3271275 329
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GAS- CONCENTRATION CALCULATION

Date -J.ﬁ-ﬂ\ - Operator _ | ‘Avg Gas Response, Davg - o
Test Wo. , . o - Actual Gas Concentration, Ga = (Davg~Zavg) X Gs/(savg'zavg)
' ' Gas Concgntration-q 0%, Gaeoi = (GA X 21)/(21-102)
| NOy ' w oy o 0, .
TIME | LOCATION | Dyyq| Gp [ Ga®0% ] Davg| 64 | Go%03 | Davg{ GA | Ga@0% |Davg| Ga | Ga®0E | Dayq | 64 |6AROF
| oo 45 \y3g| 5o 1|52 |0 |6a | ATl i s B ez Ler A PI
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GAS CONCENTRATION CALCULATION

Date 11-13-57 . Operator 'Avg Gas Response, Davg o
Test No. ' - “Actual Gas Concentration, Ga = (Davg'zavg) X GS/(Savg'Zavg) ‘
' ' ' Gas Concentration-@ 0%, Ga@U% = (6, x 2])/(21_102)

NO, o ' €0, 0, S0,
TIME | LOCATION Davg Gp | GA@0Z deg Gp | GABOT | Dayg GA | GaR0% Davg Ga | Gaeoz Davg | 6a G202
3| 00 2clie7|39¢ Ve |20 |27 |etoiag g ]ero $7) A3:9%0 | 794
G300 o aealzar pao fiqa figa fe2ol el g lorolen] o o |
o | e 376 b liso e s oo bgaaling Jocoloy Lok
‘.; ‘ﬁﬁ l{::\:; ‘- 30.5712 ) 3¢ 5 W/5o0 oo | AF ) jedo 1384196 7 687|032 /A:/o/c
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INSTRUMENT CALIBRATION

DATE /20— F¥ Plant _Comp v e
TEST NO. Operator /), C.
TIME OF INITAL CALIBRATION 1340 o '
TIME OF FINAL CALIBRATION _ /&40 Hi RAnGeE
- o -Joog
NOx . | €O €0y 0, 502
~ Span Gas Concentration, Gs ffﬂf‘// <o/ 2113 v3| g0 ﬁﬂo
‘ : : - s ‘ :
~ Initial Zero Response, Zj (Div) S0 | Lga| 5O | 60 | 7.0
Final Zero Response, Zf (Div) S | S | £ . ¥ ﬁg
Initial Span Response, Sy (Div) 5’@, )4' 2 77.01F5a|¥5.0
Final Span ReSponse, S¢ (Div) ryo 3 04 54,6. 22,73 50 )’f/ v
Avg. Zero Response, Zyg (Div) - _ - -
= (25 + Z§)/2 Sh0 150 | ST 9T |5 S
Avg. Span Response, Sayg (Div) 3‘)_,0( 250 |evor| 00 |9y .7}*’
= (S§ + S§)/2 ' : : '
Zero Drift, (%) = (Zf-z1'). 8.0 0.0 | 33 |- 2 | 773
Span Drift, (3) = (Sg-Zg)-(54-2y) |~ *~ (0.0 |-0-% | 0L 00 &

aed

N .37 AT T e 1 T
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INSTRUMENT CALIBRATION

DATE  /2-2-8% CPlant Compmepar
TEST NO. / Operator /). C.
TIME OF INITAL CALIBRATION 1344d . -
TIME OF FINAL CALIBRATION [e<tD) ‘ Hi RAwes
. g -Acoo
NOy co €0z 0z S0z
Span Gas Concentration, Gs ‘ 5?/;,:./‘4{0, 2173 ‘/3 70 fja
. ' - 5 d '

Initial Zero Response, Z{ (Div) s Fsam| 570 | 6T | 7.2
Final Zero Response, Zf (Div) . | &gy | S50 3 1.7 J'TS
Initial Span Response, Sy (Div) ' $6, ]2 d 77.0155'0 |50
Final Span Response, S¢ (D1iv) 3 (Ao g3 g5 0 (,Vy,‘)f‘ i
Avg. Zero Response, Zayg (D1v) N - - o -

a (Zy + Z§)/2 ‘ 5.0 | S0 | ST 9g [5TS
g Span Response, Savg O |y nor | 700 905 §600 | 94,757

2 ($4 + S¢)/2

Zero Drife, (%) = (Z¢-27) . - 4.9 0.9 |03 'Jv-l‘ 7.7

Span Drift, (3) = (Sg=Zg)-(S4-2y) |~ 1+ |0.0 [-0.% | &L |0 &




INSTRUMENT CALIBRATION

DATE  /2-7-PY
TEST NO. {

TIME OF INITAL CALIBRATION =2 [/d¢
TIME OF FINAL CALIBRATION _ (0 773g¢

Operator

Plant CIAt AACH &

D.€.C

Spah Gas Concentration, Gs
Initial Zero Response, Zj (Div) $.d | ¢o e g0 |53
Final Zero Requnse,‘Zf (Div) [N ¥, 5 | 77 Y, T o

_ o | 1 g3 N |
Initial Span Response, Sq {(Div) S [ 750 \a7 | ¥550 | 89. 7
Final Span Response, Sf (Div) 'XC,'S. 2510 "7’&,3/ f%é F;}O
Avg. Zero Response, Zavg {Div) ) ‘ }

sos |49 | §.3 | g

= (24 + 25172 478 | $2
Avg. Span Response, Sgyg (Div) 458 |2c0 | 914 | 248 | €325
= (5§ + SR/ _ ' ,
-Zero Drifv, (%) = (Zg-Z5) O.1 ~0.2 | Do |-05 [O.2
Span Drift, (%) = (Sg-2¢)-(S4-Z4) | 09 H.2- | —.8 O, -2.3

C-16 |



INSTRUMENT CALIBRATION

DATE 1§55

SN A

Plant _(pupmcHE

TEST NO. A Operator . £ . ¢ .
TIME OF INITAL CALIBRATION . ¢ e
TIME QF FINAL CALIBRATION [ [ [E
NOy co €Oz 02 S02
Span Gas Concentration, Gs 2.4 1947|2343 | §0 rad
Initial Zero Response, Zj (Div) § d §s.d 5d s~d |54
Final Zero Response, Zf (Div) 5 d Sa | S0 |55
Initial Span Response, Sy (Div) 5.3 | A5 | 920 | §50 | ¥5°0
Final Span Response, S¢ {Dfv) 6.5V aso |99 | 9576 7/ 0]
Avg. Zero Response, Zavg {Div) 55 5‘.0’ co {.25""; ,S-.O
= (Zj + 2§)/2
Avg. Span Response, Savg (Div) 8‘4-‘71 250 |99 05 ‘5{;'3 25.0
= (S§ + S¢)/2 '
Zero Drift, (%) = (Zg-1;) .0 |lpo |oo |o-& | ovo
Span Orift, (%) = (Sg-Zp)-(54-2§) | L. 2 |00 | O o1 |-/2®

7t




INSTRUMENT CALIBRATION

DATE _J2-9-5F Plant CopgAvc e
TEST NO. 558 .S Operator 7 e
~ TIME OF INITAL CALIBRATION _&_133 d o
TIME OF FINAL CALIBRATION 072¢
NOy . | coO C0y 0, | $0;
F_-_=,:‘ —————
Span Gas Concentration, Gs F/2-4 %12 | X3 Y3 .0 |20
Initial Zero Response, Z; (D1‘v) S g | .0 o S o
Final Zero Respanse, Zy. (D1v) <Co | Se |99 | ST |5
Initial Spén Response, Sj {Div) 6.3 |AS0 |9 ¥ | §50 gyeo
Final Span Response, Sf (Div) <. % | dso| 9.0 1§50 |[34.0 |
Avg. Zero Response, Zzyg (Div) " i -~ "
= (24 + 22 0 )50 g | S0 |50
Avg. Span Response, Savg (D1v) | : IS . ‘ ~ -
' ‘ P S N 0 ?- )
= (55 + 5972 FC.05|A50 197.9 | 550§
* Zero Drift, (2) = (Z§-29) 0.0 [ 0.0 |0.0 |0.0 |G.0
Span Drift, (3) = (Sg-2g)-(S4-2y) |—0-5~ |00 [ =¥ o0 |-3.0

"'1
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INSTRUMENT CALIBRATION

DATE [ 2-(0-F ¢ PIaNt. Cprgpac 4 o
TEST NO. el Operator _ D ¢ ¢
TIME OF INITAL CALIBRATION Q729"
TIME OF FINAL CALIBRATION [L S~ 0O
NOy - co C02 Q7 S0z
——r——,__‘—"——T-——
Span Gas Concentration, Gs grd. 9149019 | 737> #d fle
Initial Zero Response, Zj {Div) gid §d . d s o 5a
_ 1 17y
Fina) Zero Response, Z¢ (D1v) St 1 sno | S | s | ==
Initial Span Response, 51 (D1v) $8.2 |A50 |9%.0 g5e | £70
Final Span Response, S¢ (Div) $C.f Aol 76.6 | 850|857 0|
Avg. Zero Response, Zayg (Div)" 5\ - ‘ -
A . O 1 .5-: '/S- L
= (Z{ + Lf)/2 $:4 A ‘-(ﬁ
' _Aﬁg. Span Response, Sayq (Div) 9% | arg 9 25 '.85‘.0' PC.0
= (Si + Sf)/2 _ ‘
Zero Drift, (1) = (Zg-Zy) 06 |o.g|0-¢ |03 |~0.2
Span Drift, (%) = (S§-Zf)-(S54-25) o2 |e¢.0 | —3.0 —(7_,3 f/' ¥

(c190



~ INSTRUMENT CALIBRATION

DATE )~ -FY Plant CuppmcH &
TEST NO. & - Operator D C
7TIME OF INITAL CALIBRAT.ION | Zﬂ 5
TIME OF FINAL CALIBRATION 0735
NOx | €O | cop 0z 50;

. ‘ - = — = ——

Span Gas Concentration, Gs Fr.. ‘_{' Y21.9123.93| §.0 F 20
‘ ‘ &

Initial Zero Response, Zj (Div) RN S0 jﬁaﬂ S 55 o
Final Zer.o Respo.nse, Zg (Div) 5™ g 7/, ¥ 5= ST o SO

" Rz AR
Initial Span Response, S (D1v) $C.5 |Abng (7701850 8§70
Final Span Response, S¢ (Div) §G. Y 245110l 0 7.9 ¥ Y
-Avg. Zero Response, Zavg (Div) - ~ D . ‘

= (Zj + 25)/2 5.0 C{ﬂ,SI‘ $0. 1520
Avg. Span Response, Sayg (Div) ; — _

- (5 + Se)/2 | Jo-b3 12961100 199957 864
Zero Drift, (%) = (Zf-Z7) 5§70 ;o,l .4 {g0 |0.0
Span Drift, (%) = (Sp-Ze)-(5¢-2y) | O3 [0 | 1.¢ |=0-0 |~1.2

‘c-20]
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INSTRUMENT CALIBRATION -

(2~ =5 Y
el

DATE
TEST NO.

TIME OF INITAL CALIBRATION e/75d

TIME OF FINAL CALIBRATION (1Y

Plant CoOAt A Cif (o

Operator

D

Span Gas Concentration, Gs

Initial Zero Response, Zj (D1v) g |80 | Seo | §o 5\'d
Final Zero Response, Zf (Div) S0 (s S 7197 o
Initial Span Response, Sy (D1v) £6.3 (450|970 877 | 5870
Final Span Response, S¢ (Div) SC A5 i 29, 21 8§45 | 85 v
Avg. Zero Response; Zav§ (Div) = o —
Avg. Span Response, Sayg (Div) N - ' ~
, Fq. 7S ,

2 sy s syt £C e gs.af 9.1 |£F9:7 | ¥o. A5~

Zero Drift, (%) = (Zf-Zi) 00 |01 0.7 |3 |00
: ‘ - /.8

Span Drift, (%) = (S¢-2£)-(S4-2i) | ~0-A | CO0 |-6.v¥7 | w4




INSTRUMENT CALIBRATION

DATE -/ FY Plant o i1 snc H&”
TEST NO. ¢ Operator D= c
“TIME OF INITAL CALIBRATION /L2 §
TIME OF FINAL CALIBRATION o 723
NOy | co | cop | o0, | sop |
Span Gas Concentration, Gs 1.2 ({ [ Y0/, 9 23293 %0 5,2;'0
In_'itial Zera Résponse, Z, {Div) , 0 sS.o |[§he 5.0 | S50
Final Zero Response, Zg (Div) A "-/Gl 520 | sio |5
o , . 56,0 ]
Initial Span Response, Sy (Div) S0.% VZEal 9.0 s5.a 570
Final Span Response, S¢ (Div) T70 | ¥¢.s |ielo Y6 | FeT |
Avg. Zero Response, Zayg (Div) o0 = —_
: t 2 ' i S\' 0 £ /
= (Zj + Lg)/2 L/ 95- ) N
Avg. Span Response, Savg {Div) : 25 10' 0 0‘ - "
. ‘ . ' btj ' 5-
= (S + SF1/2 FC.5m |FCAS ¢ 5.7
Zero Drift, (%) = (Zg-Z4) 006 |—o.1 |02 |00 o2
Span Drift, (%) = (Sg=2¢)-(S4-Z¢) | 0.7 | 06 | [ § |0:G |~0.7

co22
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'+, '
INSTRUMENT CALIBRATION
DATE JA-12-5Y Plant _Corprc e
TEST NO. & | Operator __ e
TIME OF INITAL CALIBRATION o 79 Z— '
TIME OF FINAL CALIBRATION /G 4¥Q
NOy . | CoO o | 0z s0p |

Span Gas Concentration, Gs 12 1Yot 9|23 Y| o FZo
Initial Zero Response, Z; (Div) o | $To | o | 35O
Final Zero Response, Zf (Div) o |sTog| SY | s [ SO

o 7.0
Initial Span Response, Sy (Div) ¥G6.37 | Q30 | &0 | 970 | ¥l 0
Final Span Response, S¢ (Div) fC‘ Y5 ! TS0 |55 0 | £ ¢
Avg. Zero Response, Zayg (DIv) " : 3 '

. ) o+ - 1 S0

= (Zj + Z§)/2 < S. +9 523 .
Avg. Span Response, $ Di o '

?' P ponse, Savg (D1V) 86.5 |20 97.0 |85 0 |&. 25

= (5§ + S¢)/2 |
Span Drift, (%) = (S¢-Z§)-(54-Z5) |©-0 |o.1  |-3.8 |-o0.( |-ls




INSTRUMENT CALIBRATION

DATE (2281 e Plant _Cors AuC M=
TEST NO. C( ‘ Operator /e <
TIME OF INITAL CALIBRATION /6 J” T
TIME OF FINAL CALIBRATION O34
NOy | CO o) 0z 507
Span Gas Concentration, Gs’ Y12 ({ Hor.q 12.97| §.0 Sl
Initial Zero Response, Z; (Div) < 0 <Cog 2g s 0 0
Final Zero Response, Zf (Div) o (Sl s« S0 [§.3
R | _ | F7.0
Initial Span Response, Sy (D1v) FCS |257a 7990 |F57 0 |=mmy
Final Span Response, Sf (Div) 8.3 | 2501 | je3.0 | a7 | B6.0
Avg. Zero Response, Zavg (Diy) - ’ ' -
= (Zj + 2§)/2 5.0 $o &2 $-o S
Avg. Span Response, Savgr (Divﬂ) ' : R
3 2505 fot.0 "3 .S
= (5§ + Sf)/2 5 85—33.~ &S
Zero Drift, (%) = (Zf=25) 0.0 |00 | 0.4 O ol e
Span Drift, () = (Sf-2¢)-(54-2) | 0.0 |O-L 3.6 | o7 |3

-

v £o.7 _ gl'o

et
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COMMANCHE DATA SUMMARY
WITH POINTS TAKEN OFF STRIP
.CHART TO CORRESPOND TO
INSTANTANEOUS CONTROL ROOM READINGS

| 57752-5:,&‘
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"PLANT OpeRATING DATA

—
) DATA ITEM UNITS 2 5
Test No, TITE —
Date 12/7/ 94 —
Time : Hours (020 | lods | iioo /{30
WwillT LoAD GRH55 MW 2 292 230 278§

{eompuren
BOILER TEMPERATURES ( Pornme) —
Waver 1o Eron 1 F 1 (0P| 46/0] 4610] JToF{TTH G 3
metm Lﬁm . If (2110] 5922 lsqyrd | Svo2) 594, 6
St Enf PrisH. f 5:‘/{_{5:5 7:3J__/£'3.v -m:v_ge,r 7:9?:;3 75?2(7%&
Stm Lvg Plat SH F —_— - = —_ —
St Ent Sec SH F |7 /gy | a3fsid|nsesfmsgl ads] 2478931434
Stm Lvg Sec SH F (9) |lotzg (ieztlt V10032 /009.2
St to AH Attemp F (1> 16:7.3 16207 1 6o9.6 | 6ok, 7
Stm Lvg RH Attemp F. [s5i1) | sS4y | $50.7 | 524.3) sy 2
Stm Lvg RH F ( Lo2y | Jof3.2| /018y feol bl S5¢.4
Water to SH Attemp F | {50 z2&613] 2524 2420 2622
Water to RH Attemp F . (5ol et 3 [ 2621 262, 0| 26L.1]
BOILER PRESSURES :
Water to Econ PSIG [ (toS) | 2db0.5|2e70, 020788 [ L gy.y”
Drum Press PSIG {6ob) | 2532 | 2828 8| 2524 § 25177
PSH in Press PSIG — - - - -
Stm Lvg Sec SH PSIG Lol | 2i94.¢] 2349.9 22417 LYo
RH Inlet PSIG o4 | Wed. L] 4642 | 964 | Yy
RH Outlet : PSIG 603 | yin7 | g:3.7 | 413, g%,
HIGH PRESS FW HEATERS
FW Lvg #1 Htr F — ‘
FW Ent #1 Htr ‘ #C| (z) | 1783 2% |)202 | ilkY
"FW Ent #2 Hir FCl (5 lusos|luisnc|risoa | isp >
#1 Htr Drain. Fel (4> 1343 | 134.2 1339 [ 34,
#2 Htr Drain ] FCl (&> 60.3 /54,8 1528 {¢o.!

| Stm 10 #1 Htr - Temp EFEl (1) ¢o3. ¢ | 6071 {5496.3 boeST
Stm to # 1 Htr - Press PSIG Loear | 1 73 72 | .70
Stm to #2 Htr - Temp EFS] (2> [ 7907 | go2.i 19906 796.5
Stm to #2 Htr - Press PSIG Lotat] 174 {73 171 169
Fuo ENT 73 HTRTemp| C (7N 44919 | 141571 154 1942
sTr4 7o #3 HIR TEP| & €| (j0) 53 | ssz.0| SwilE|l S4e.¢]
$sTm To #3 HIK PSS PSIG Local | 440 ddo | 430 4320

e iwoth T RE 582 & (§) 1% (479 1477 [17®
cusTomeR PuBLIC SERvieE ©F o loRADD o
‘ P“‘EGFO ColoRADO '

BY: SVT. | o R
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DATA ITEM

UNITS

Z

Test No.

Oa) LOAL
DE M AT

Date

12/7/%4

Time

Hours

(0 3o

reds

{/ o0

/30

bMPu 12R

AIR & GAS TEMPERATURES

(PoiTs)

- Fhue Gas 1wy B

H

0 00 O DG

Fioe Gas Lvg AH

). 1.2 /6,
{ 20/21)}¢8Y.2/221

Feow 1615,
247/:¢ 1]

Sale [$52
2489/

350,

2703/272]

Flue Gas Lvg Hot Precip

(26/27) 55380577

564 /567

5H38/563,

564342

Flue Gas Lvg Pri AH

Air Lvg FD Fan

(12/13)[64.0/49. 2

70.7/707

12.2472.5]

24/74.3

Air Ent Sec AH

(1e/1S) 2/ 174

/i g

Ilé..sljfza b

1174021 4

Air Lvg Sec AH

(22/23)5)4 jsup ]

Sir/sy

§21 4/

- S2ri/eiyd

Air Lvg PA Fan

Air Ent Pri AH

Air Lvg Pri AH

—

Air Ent Pulv

—

Ambient Air

R R R IR T T

[13(T]] &2

52.5

LIS

AN

MISCELLANEOUS

Feedwater Flow

(7220 1 712.4

T IdA

17386

17¢8:

SH Spray Flow

(70 4)

29

g-2 2

RH Spray Flow

(2233 3¢5

387

4.3

4.2

SH Spray Valve Posit

RH Spray Valve Posit

* HP Extraction Flow

0; Lvg Econ

Getf27)249] 5 |

p97/3.30

N
==
w
L
o~

1,07/%.2)

CO, Lvg Econ

NOx (it avail}

Oz Lvg AH

0O GO

CO,; Lvg AH

0, Lvg Hot Precip

CO2 Lwvg Hot Precip

Q. in Wintdbox

CO4 in Windbox

NOx ar CFA Port Posit

+ Fuel Analysis

Burner # Out Serv

Relative Humidity

Advise location of flow nozzle with respect to SH and RH spray take-off.
. . = .s.: Any-high pressure stearn extraction upstream of reheater, excluding FW heaters.’

+ - Report data available - specific requirements will be requested.

(- FEfficiency data

2

=




DATA ITEM UNITS s

Test No. RlLose, =
Date 12/7/84] —— ~
Time Hours /03D lod oo 3o
DRAFT LOSS DATA

FD-Fan Disch ~ Wg
'SCAH in {Dut) W

AH AirIn " Wg

AH Ajr Out " Wy

Windbox Wg |

Furnace “ Wg

Econ Out . " Wy

AH Gas In ' Wg

AH Gas Out * Wg

Precip In “Wg

Precip Out Wy

ID Fan In “Wg

SH OQutlet Leg TC's F

RH Outlet Leg TC's F
PULVERIZER DATA

Pulverizer # N

* Coal Flow Tows/ucMEBARR] 813 /4D 25| iv054 /90 71T | /967
* Pri Air Flow MLB/HR :

* Sec Air Flow MBL/HR

Pulv Amps AMPS

Pulv Dift *Wg

PA Inlet Temp F

Pulv Out Temp F

PA Flow Damp %

PA Temp Cont Damp %

Pri Air Fan Amps AMPS

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance ana]ysm
* - When indijcator scale is in different units, pravide conversion factor.

@- Efficiency data

€37,

- it = merm— e




PLANT ofeRATING DATA

‘ _ .
// DATA ITEM JuNITS 2 N N

Test No. UNIT on [LoAD DEf-AND, Lofs Z1oMub, H] 28 M
Date i2/ 7 ey - : —~ .
Time Hours . 1245 | j4o0 | /915 | 1430 | /945
LlT LoAD 6Ro55| MW lz65 | 259 1257 | 269 | 227
: Lompy TER . i
BOILER TEMPERATURES — Wpors) , .
Waterw-Exon F_ | (s [wsye ] «851,7 1 4308 | 450,721 4702
Water Lvg Econ F (Y sty | s35. 9t 535/ | 5F0.L] s20.f ‘
Stm Lvg PriSH. F {519 /515) ronifoy g fowo. tpred 243 27394 737/ 64 125 4/7e ¢
Stm Ent Plat SH F LN fm — — — 4
Stm Lvg Plat SH F — - - | — - '
__Stm Ent Sec SH F_ (7 /6 qurfras]7s#/724 1734/13] 134 /23 9| 728/ 72 5]
Stm Lvg Sec SH F (3> | 513 963 | d9¢4 | 9¢3 | 45y
Stm to RH Attemp F (@1B) 5849 | so3 $h3 | S95 | $4%
Stm Lvg RH Attemp F {561) | s76¢ | e Y| 520/ | 5525 510,
Stm Lvg RH - F {(bo2)]| vay | A7s6.L| 9667 | 9658 | asyd. ™
Water to SH Attemp F {50 252.9]| 2577 25201 Lsv.? | gt
“Water to RH Attemp F (507 252.91 25721 2571l 2552 | zsr 2
BOILER PRESSURES _
Water to Econ PSIG | (oS |2ty | 26906 12619 | 2489 |1 Lbo.S
Drum Press PSIG | {tol)| Z¥ase]| 2eyrbloset.y | 25167 vt 3
PSH in Press PSIG —_— — —_ — — -
Stm Lvg Sec SH PSIG 6o/ 2ol 1yr8i6| 2oy L] 23508 |2 v0f 3
RH Inlet PSIG 564 | 411 g21.G | erzi b | 4217 17z o
RH Qutlet : PSIG 603 | 377 | 3449,2 | 3¢8.9 749 | 3165
HIGH PRESS FW HEATERS
FW Lvg #1 Htr F — -
FW Ent #1 Hir £C| 3) /27 )2 b 12 b 126 /23
FW Ent #2 Htr £Cl (5 89 | 148 147 |47 144
£1 Htr Drain__ Fcl (4 | 132 132 (32 13 12¥
#2 Hir Drain ] Fol (6 2 | 157 1564 1§77 1{3
Stm 1o #1 Htr - Temp F_ ) (1) |59z 597 | _s6f | 56% | 567
St to #1 Htr - Press PSIG | tocarl &7 7A e cs 58
St to #2 Hir - Temp F f2) § 7757 TFL¥ Z2¢¢ + 260 757
St to #2 Htr - Press PSIG- } sfocat] /62 _jbo /Se lisk 142
FLo ENT #3 HTATeEmg C (7} 189 /g8 | /87 | 739 226
ST 7o A3 _HTIR T8P| F (ie) | 575 | £ve | 543 spe | 537
ST To A3 w1 PRESPSU | weea | FA0 | LYoo | «eo doo | 370

e mati T RE F882 C (B 196 19, e Fhermb T

cusTomeER ! PuBLIL SERVICE OF ColoRADy STARTED 1315 HRe

) PuEBLO ColorRADo : D, 7. /78[_/ :

BY: svT. ‘ ' ] | QUERFIRE ARPOFTS ELoSED
‘ ‘ . : AT l400HRS

C-38



DATA ITEM

"UNITS

.
T

<

FTest No.

Date

1277

e

Time

Hours

345 | 1900

(918 | rH 30

(495

LampuTeR

AlR & GAS TEMPERATURES

(PerTs)

Flue as Lvg Econ

(29/25) lcpsfs9a (€74 [ops]

/582 s 70 jcrASHE/S 70

Fhee Gas Lvg AH

{ 20 /2132650264 zsﬂztr 2ty jeb7 |zoR/ebg 1248 Jebs

Flue Gas Lvg Hot Precip

(26/27)|598/54 ] [s47 )50 Y| sy 2f5ed Y 84 7/550 ) S99 /Y

Flue Gas Lvg Pri AH

Air Lvg FD Fan

(i2/13)

29/¢0 lgo /2l |91 /g2 |21 2/s07]e2/83

Air Ent Sec AH

(8/15)

/122/13a7 l1zd/i30 |/

2b/13] i1y /1ngli29/i35

_ Air Lvg Sec AH

(22/23

Io/502 | 509/50 5] 51 [5os D9 [fo ] Si10/50

Air Lvg PA Fan

Air Ent Pri AH

Air Lvg Pri AH

——

Air Ent Pulv

—

0 60 08 ©OOE

Ambient Air

Bt Bl el Tl el e i s s ] )

13CxT3]

ptY | 6.9

T T

3.7

MISCELLANEOUS

Feedwater Flow

LB/HR

(722)

7570 /b5 b |/ 9943

SH Spray Flow

LB/HR

{70 )

(6364 | 14520

RH Spray Flow

LB/HR

(723)

e

|
|

SH Spray Valve Posit

RH Spray Valve Posit

*HP Extraction Flow

L.B/HR

© O3 Lvg Econ

/3 oé/}o? ]

CO2 Lwvg Econ

k38

255/3, [3.0/3.10 {3:97/2.90|23/334 [3.03/5.2§

NOx {if avail}

01 LVQ AH

CO; Lvg AH

ROOHOO)

O3 Lvg Hot Precip

CO2 Lvg Hot Precip

0, in Windbox

CO; in Windbox

||| o] r| 2|2

NOx or CFA Port Posit

+ Fuel Analysis

Burner # Out Serv

Relative Humidity

®

Advise location of flow nozzle with respect to SH and RH spray take-off.

_ . *.-_ Any high pressure steam extraction upstream of reheater, excluding FW heaters. '
+ - Report data available - specific requirements will be requested.

@. Efficiency data

2

c-
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DATA ITEM : UNITS 2 , i -
Test No, : ) )
Date : 12/ 2 /94 -
Time Hours | 13498 | (doo | y4r5 | 430 | /HUST]
. COMPUTER :
: Poi TS
DRAFT LOSS DATA
FD Fan Disch Wy
SCAH in Dut} “Wg
AH Air In . " Wg
AH Air Qut "Wg
Windbox ' Wg
Furnace " Wg
Econ Qut “ Wag
AH Gas In " Wg
AH Gas Out ‘* Wg
Precip In ‘' Wg
Precip Out ’ “ 'Wg
{D FanIn “Wg
SH Qutlet Leg TC's F
RH Outiet Leg TC's F
PULVERIZER DATA
Pulverizer # . - .
-* Coal Flow MLB/HR] %13 159.8%| 134.94] 139,67 g.55 1 138,17
* Pri Air Flow MLB/HR :
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff ‘ " Wg
PA Inlet Temp . . F
Pulv Out Temp F ”
PA Flow Damp -%
PA Temp Cont Damp %
Pri Air Fan Amps AMPS 1 )
Mitg A coAlfpiR Tem P | = | (e | Micl12-A |oFF-time =
& coAlir Tewwl| E 7Y | -ns /6 m Jif (17
C coAt/mpTemo| £ | (i3) 121 izl q2z j20 | (22
D _coar [AIR Temp| F ((9) | 123 [ 123 (24 123 (24
E cofl P13 Tompl £ WA - —-

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysis.
+ * - When indicator scale is in different units, provide conversion factor. ‘
(2) Efficiency data

e ———— e e e e e =




PLANT opeRATING DATA-

"

LS5

‘cusTomeR 1 PuBLIc SERUNICE OF ColoRADD
PuEBLO  ColorADO

BY: SvT.

Cedt

B DATA ITEM UNITS 2 . >

Test No.

Date {2/ 7/% - — —
Time Hours 1500 11515 | 153 [ /sds | Jb/c
WAHT Lo AD GRoSS| MW ] 22/ 238 | Req. 5| z2/0.2 | Zog. b

- __|Compurer :

BOILER TEMPERATURES —__|(parrs

Water 10 Exon ¥ (509 { 4oL Y ggz71 «432.9 [432.9 {22.3
Water Lvg Econ F 1 (31)| 8207 | g22.1| ciof | s70.7] s0%0
Stm Lvg PriSH - F 5!‘//5!5 731.8/752] 739 1/7%0 71.:.7/7/3,7 724343 F=227.3/72.
Stm Ent Plat SH F [ . 7 I - =
Stm Lvg Plat SH F P - -— = _ —
Stm Ent Sec SH F_ (7 /8|24 173303 1] 72872 hes /22 (72472 2]
Stm Lvg Sec SH F {95 97% 479 | 9s5% 960 968
Stm to RH Attemp F (1) 550 <7, 3 T 5Y3 Syy |
Stm Lvg AH Attemp F (s1) | swes | s¢c2 | s219.9 ] 5289 5235
Stm Lvg RH F. (o) | 959.9] 446,81 9«0d | 993.9] 9204
Water to SH Attemp F {(so)] 25( 2| 2. | 2474 | 2¢63] 2wenr
Water to RH Attemp F 5o 2zt | 2999 1 2w 4] 2w 3| 2uar
BOILER PRESSURES

Water to Econ PSIG | (Gos5) | 2éso 12657 120083 | 246 (2036
Drum Press PSIG | {eot) | 2513.5] Zs03.¢ [2u5v | 282, gl 2v74. 7
PSH in Press PSIG | —_— - — — - —_—
Stm Lvg Sec SH PSIG bol | 24063) 2379 [19063]23909 [2392.9
RH [nlet PSIG 604 | 3147 | 2621343713432 |343.7
RH Cutlet PSIG 603 | Zry.d | 330 & 2270 ryy-r | 2374
HIGH PRESS FW HEATERS

FW Lvg #1 Htr F —

FW Ent #1 Htr £l (3) (23 1123 iz (2] Izo
FW Ent #2 Htr £Cl (5 149 | 1944 YR 144
#1 Htr Drain- FCl (4 |12¢& 129 126h {25 {29
#2 Htr Drain Fcl (6) /S 2 i53 149 | 749 149
Stm to #1 Htr - Temp F .| (4) 562 S6T £5¢ 55y 54
Stmto #1 Hur - Press PSIG tocAL] s% Sy 54 gy 54
Stm'to #2 Htr - Temp F | r2) 753 754 74 743 ) 72§
Stm 1 #2 Hir - Press PSIG Loeat ] 743 | 1323 129 (28 (29 .
Fug ENT #3 HTRATEmy C (n (54 /84 /180 -1 80 tgo
sTAM 7o #3 HTR Tewp| F fie) | sut soq | g 530 - i
ST To #3 HIR  PESYPSIa | Leca | 270 | 2350 | 320 3%0 140
o hwper T RE'E8&, C (&)Y /8T /90 85 145 85



DATA ITEM

UNITS

Test No.

Date

Hours

Time

ZJMEH R

AfR & GAS TEMPERATURES

(PeiuTs)

4

" Flase Gas Lvg Fron

Wzv/25) |561/569{ses5/57:

/E%

Z5 (5.

g3 75k

Fhre Gas Lvg AH

20 /21312064 /26F

26270

2bl/273

2bof27 2]

289/27

Flue Gas Lvg Hot Precip

533/537

523629

" Flue Gas Lvg Pri AH

(26/27) st foy 537/l

52934

Air Lvg FD Fan

(! 2"?) 3) 82,5759

g2.5/k2.boL.bks. |

§2.5/¢2. 1

sI.57%1.

Air Ent Sec AH

Cufes)i2g Jisslizg f13s”

30/139

(31/1%

132/137

Air Lvg Sec AH

22/23)|s0g/CD 2]
—_ o4

S06/499

5t Z.;/ oo

{41/cve

43/¢

Air Lyg PA Fan

Air Ent Pri AH

Air Lvg Pri AH

et

Air Ent Pulvy

—

O P O DM

Ambient Air

'n'n'n'n-n'n-n-n'nm'nlj

(D1 3T 10320

¢217

9.5

MISCELLANEOUS

Feedwater Flow

(702 )] 14629

14%5.0

1273. %

1374,

SH Spray Flow

70 4y —

——

RH Spray Flow

(7z23) —

SH Spray Valve Posit

RH Spray Valve Posit

* HP Extraction Flow

Q; LvgEeon

(306/307) 2.92]3.1 [3.00 /2 81

2.92/2.95

255/1.5 g

1.72/3./f;

CO2 Lvg Econ

NOx {if avail)

0;: Lvg AH

OO OB

CO; Lvg AH

Q, Lvg Hot Precip

CO: Lvg Hot Precip

02 in Windbox

.CO; inWindbex .

LSS ESEIR-SE

NOx or CFA Port Posit

+ Fuel Analysis

Burner # Out Serv

®

Relative Humidity

Advise location of flowaozzle with respact to SH and RH spray take-off.

* . Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Report data available - specific requirements will be requested.’

(@ Eficiency data

2

a2




o DATA ITEM UNITS |

Test No.

Date

Time Hours

DRAFT LOSS DATA

fD Fan Disch * Wp

SCAH In Ot =~ Wq

AH Air In “"Wg

AH Air Qut . "Wg

Windbox “Wg

Furnace ' Wg

Econ Qut “Wa

AH Gas In “Wg

AH Gas Out “Wg

Precip In “Wg

Precip Out " Wg

1D Fan in " Wa

SH Qutlet Leg TC's F

RH Outlet Leg TC's F

PULVERIZER DATA

Pulverizer # ! i

* Coal Flow MLB/HR| - Z13 | /3g.04] 379t | 13035 | /32,971 132,17

* Pri Air Flow MLB/HR ) : -

- ®* Sec Air Flow MBL/HR

Pulv Amps AMPS

Pulv Diff “ Wg

PA Inlet Temp F

Pulv Out Temp F

PA Flow Damp %

PA Temp Cont_ Damp %

Pri Air Fan Amps AMPS :

Mivg A coAt/AIr TENR = oFF lLink = -
o _csAL/ALTEP] F ii7 b 1t g (1l 117
C_CoAL/ppTemo| £ 122 i2! (22 2z 122
D coar /piR Teme| F 24 1y | iy | (20 124

______:411( 1A 'TLMP [ — — = . —

-* . When indicator scale is in dnﬂerent units, provide converston factor.

Efficiency data

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysis.

— i e e —




-

PLANT OPERATING DATA )

[

DATAITEM UNITS 2 _ ‘ >
2 2 2
Test No. z <
Date iz/e/e4
Time Hours | p9oo | ©923p | /peo =
ULNIT ON LoAD PEmMAID, e (O (e3¢0 A’J‘f% li2o
JNSTANT., 6ReSS MW 23¢.05 ] 25z, . 2 ° g
T BOILER TEMPERATURES 17 282,35 |\2bb bolzgsi7z ] 20363
" { Wateran Foon g ¥ 435 ] HHT2 | HY[ T Hs4 {4 S92 453, ]
‘;““-‘ELV?’?‘;:' - 4/5’” . 525-9 536 | 5333 | 532,60 | 5305 | 530,
m Lvg Pri 14/ 515 W04 [733.4 153 257|744 . ,
Stm Ent Plat 5H — F 7 /251744 3/13¢] 738 Yo 4137 [ Kall/:}]
Stm Lvg Plat SH — F -
Stm Ent Sec SH 178 F 74z 1128 744.2/;4:.7472&.?/75},3 7433708 7:o.(,/7qg.p 74¢/73F
Stm Lvg Sec SH 9 F 1006.72 |1013.7 | 941.¢ | j0:7.9 ] 997 2749
Stm to RH Attemp il F 549.4 44,9 576'0 E(SJ Gog‘q S?é
Stm Lvg RH Attemp 5il F 540.7 s52.% |sv4q.7 64,6 | 535.7 | 557.3
Stm Lvg RH . LoZ F 2834 10006 | 9909 93¢ | 567, ] 2705
Water to SH Attemp 507 | F 262.8 | 2524 | 253.8 | 2578 | 261.5 | 252.9
WatertoRHAttemp  soq| F | 2528 | 252, 4 | 2538 2x2.8 ] 261 € | 25%.9
BOILER PRESSURES )
Water to Econ - boS | PSIG 124384 26424 |26884 [2669.4 680,57 |2664.5
Drum Press ot | PSIG |2ypy. 9| 2q94./ 1608 b 2uyzes. 7] 25t6.7 |25085. &
PSH in Press — | PSIG - - — s - -1
Stm Lvg Sec SH Gol PSIG [2395. % |2+cz.) [2919.¢ | 22¢2.3]| 2393.7 | 2352 7
RH Inlet &tod | PSIG 326,’ ) 3917 ‘5735— 437, 4(,4 EY
RH Qutlet : o3| PSIG [ 33(.7 | 337. b 322.7 | 2gv2 | qiz.4] 2708
HIGH PRESS FW HEATERS
FW Lvg #1 Hrr F . o
FW Ent #1Hur 3 F |l 246 1239 lizz ¢ |j26.1 [izg2 |tz7.2
FW Ent #2 Htr L3 Fel i9c.s | 48y | 1490 | (923 | ySoy | 1we.y
#1HtrDra?n q F ¢l 1294 124.3 12¢9.4 (32 134.3 32,9
#2 Htr Drain & FCl irqg2 154.¢ [F2.x 1is72.¢ |léov j$TL
Stm to #1 Hir - Temp | F__|5%84.6 g3 ) 5757 | ko3.9 15867 [509.y
Stmto #1 Hir-Press Leocat | PSIG 0 L 2 7 -7 —+f L7
Stmto #2 Hir - Temp 2 F -3 5- 78 =42.6 6ol3 | 280 | 9669
Stmto #2 Hir- Press  {ocAL | PSIG J46 15y 140 164 17¢ b2
Fld ENT HI HP HIR TeEppP T C 1§58 196. 4 123.2 1§9.7 192 .0 198 .9
STM To #IHPHIR TeMp o] F | 5524 | 9599 | 564 | 5179 |s263 | STt
STM To #3HPHTR PRESS Lockt PSIG] 38D Yoo, 3é0 | #30 o 4zp
#3 HPHIR DRAIN TEMP § - jat.s 19294 1864  [45s.9 (489 i495-L

o IUaTE@ :

OUERFIRING PoRTS DAWPERSCLOSED (@ 09/0 1483

LS TOMER: PuBlic SERVICE OF ColLorRabp ,PUERto CoLoRAbD,
TJo No. ; RRBR-so0z

wre@: BRouthy 2-A PuLV. o~ Lwd @ (110 HRS.



P

CPLANT 0PERATING  DATA

DATA ITEM

UNITS

2

z

2 2

Test No.

Date-

12/8/e

Time

Hours

OFco

0930

/e 0o

{00

3o

030

AlR & GAS TEMPERATURES

FueGasLvgEcon 24/

As52/c42.d

704 [SN.

<03 5%9. (XS Afs v 7ug

o2 2 L0k

7.9/ 55,

Fiue Gas Lvg AH 2o /2]

1533 /2501

15y 7 257

2503527 [2s3 5)i.0

L5585/ 251

Ry« /25l 5t

Flue Gas Lvg Hot Precip _zé/z

s2/0.2 Jaue.

$19.9/637

515‘?/;3?1.( 53?:?/{?{..!..

53v.2/ct].

2/ 4]

Flue Gas Lvg Pri AH

et

-—

Air Lvg FD Fan 12/13

|saijsed

£7 .\.’/!7 -f

sv7/s¢.7 b7/ |

<%.7/57

/7.4

Air Ent Sec AH s

2

a3

iz urd |jabfiis |1

o7Sfes o

108.5710.4

Air Lvg Sec AH 22 /23

23 Ly

so1.8fwcn.) [$00.6/72.]

[525/«90.2]

$12.9/5m2 4

Air Lvg PA Fan

£02.3/493.

Air Ent Pri AH

Air Lvg Pri AH

Air Ent Pulv

Ambient Air

MMM mim |l

398

Ho 2

PR3

918

QO 00 O O

MISCELLANEQUS

Feedwater Flow 0L

1443.5

joeo L

1255 % | /etb. !

j7400 1

lbeo. 2

. SH Spray Flow

HoH

—

—— —

RH Spray Flow Tod

[7.04

7.8

23.82

SH Spray Valve Posit

17,04

257

RH Spray Valve Posit

*HP Extraction Flow

—

03 Lvg Econ 3o6/3°7

3,12 /302
7

3.12/3.4

3‘14112.73 3.26/3./0

3.1573.40

3.08/3,02

CO; Lvg Econ

NOx {if avail)

O: ng AH

@ @@

CO,; Lvg AH

0, Lvg Hot Precip

CO:z Lvg Hot Precip

0 in Windbox

CO; in Windbox

R R R R R| R

NOx or CFA Port Posit

+ Fuel Analysis

Burner # Out Serv

Relative Hurmdity

®

Advise location of flow nozzle with respect to SH and RH spray take-off.

+ -
Effiqiency data

¢

2
CUTomER:  PUALIC Servicg OF eoLorApo ,

0= nr=

TIn? ALva2ems . -

:9745:

Any high pressure steam extraction upstream of reheater, excluding FW heaters.
Report data available - specific requirements will be requested.

PUELLL CoLoRADO
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PLANT OPERATING DATA

DATA ITEM UNITS
Test No.
Date IZI ?/6"{ —
Time Hours | o900 | ©930 | roco /02 | (tao e
DRAFT LOSS DATA ]
£D Fan Disch Wy
“SCAH in Do) ~ Wy :
AHAIriIn. " Wy
AH Air Out "' Wg
Windbox " Wg
Furnace " Wg
- Econ Out “Wyg
-AH Gas In ' Wg
AH Gas Qut Wy
Precipin "*Wg
Precip Out “Wg
ID Fan In “Wg
SH Qutlet Leg TC's F
RH Outlet Leg TC's F
PULVERIZER DATA
Pulverizer # .
* Coal Flow __ §/3 MLB/HA| (2273|1270 ]| (22.97 | /28.97 [127.¢6 | (3007
* pri Air Flow MLB/HR 1
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff " Wg
PA Inlet Temp . F
Pulv Out Temp . F
PA Flow Damp %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS
pacy L2-A CPALIAR Terp| F OFE L [E & 119.7
puty 2R coALiATer] F (s s ns-2 A iy ig.d 1258
paLy 1-C cmdﬂ:{. bkl I 12 1209 (24,9 120 121.@ 1234
pury  2:0 com{ph Templ £ 1227|1223 i23.0 fr22.9 | f22.6 | 1287

The DRAFT LOSS DATA Irsted on this page is of value, but not absolutely essential for performance analysis.

+ . When indicator scale is in dlﬂerent units, provide conversion factor

(2 Efficiency data

: 5 . 3
CUSTOMER: Pwidlic SERVILE DF,COL'DIZA-DO,

Taf? tasan Qe

AA-Enr !

C-46.

'_PLLQGLO,_CALOQADD




PLANT CPERATING

DATA

P

€S ToMER:

Job No. 4213 -5

oz

DATA ITEM unITs| 2
Test No.
Date 12/g [sd
Time Hours | |3 o0& 1320 IR )] /¢ =
/2o | jsba /1530
INSTANT. GROSS MW 26879 | 2522525930 | 2672.6C [2ed b [zez, 75
BOILER TEMPERATURES | | - ‘
—— S 1 F 14520 | a9d7.1 | FLot | ot 21':5-7? {as5.3
‘:ater LVIQ:'E‘;‘:‘ 3 F 5’2/0 53/ |s¥2.7 |542.2 | 5409 | 5354
tm Lvg Pri St4 [ 15 F o g/ 7309 7462 /239 ; . ; ‘ :
S /£ = Y g fﬂy 617"/73'& 7:24{7@'34f 25y %40 746t
Stm Lvg Plat SH — F — g — -
Stm Ent Sec SH 1/8 P bn.o/osp odrs/7i3.€ lrata frac g bose L: wlzj-:m(. 733,97737‘4
StmlvgSecSH 9 F_livo7.9 | 994 | ie00.2a | (o100 | icizz |joanid
St to RH Attemp ‘-” F 4058 $23.6 [ 589.9 bos. 7| ¢ory 5 521
Stm Lvg RH Attemp 5 F 5213 5705 | sT7.9 50§ s+l o | 3.2
Stm Lvg RH cez| F |-982.] [1097Y | pr07 | q@3/ | 9846 | 9674
Water to SH Attemp s507]|  F 269.2 | 25 25¢.7] 274.2 | 254,/ 205, 7
Water to RH Attemp <07 F 2542 2y 2587 | e59.8 259/ -z,:;, ,:7
BOILER PRESSURES ,
Water to Econ toS | PSIG |2090.5 |26Sh.o | 26635 2isef.s |68t 5 |2ee7 4
Drurn Press tob | PSIG | 2519 9 [ 2sp2.2 | 285020 ]2:2.5 [2mo s |2y90.8
PSH in Press — PSIG - T~ — _— — -
Stm Lvg Sec SH bol | PSIG |z2e¢y5.6 | 23990 |23825.Y Jayst 2 2270.0]2354 7
RH Inlet Log| PSIG | 42/ & oo | 4&H 0 27 355 | vely
RH Outlet £o3| PSIG | 367.9 | 3qe.t | 434 [ 775.4 3;’i 267.0
HIGH PRESS FW HEATERS
FW Lvg #1 Htr F _ — — —
FW Ent #1 Htr 3 F | 1263 (1254 |i28.3 Ji29.2 1249 lizr 7
FW Ent #2 Hir Iy Fcl jygb | 1448 | i47.9 149.7 Fidg. ¢ 1470
#1 Htr Drain g "Fcl 1323 | 209 | 4207 {1338 | 1326 i3
#72 Htr Drain 6 FC| 159q | /586 156.1 1597 11577 | ism.d
Stmto #1Hir-Temp | F 59¢. 7 le74./ z400 | Got2 {s¥3 ¥ 1572.6
Stmto #1 Hir - Press LocaL | PSIG 68 (K] 9 9 e Ly
Stm to #2 Htr - Temp a F tge. 2 | 772,06 | 794.3 7950 | 17720 {7630
Stmto #2 Hir-Press tocaL | PSIG | /66 (sY Lié /66 166 (S
Fd enT as e TR Temp 7L € 4.6 | 186.9 | 48¢.2 0.3 1994 [(197.4 |
STpd To #3 HPHIR TEMP 18| F 42.§ 1 5726 |1 5075 | 5380|5459 | §24.H4
<TpM To HIHPHTR PRESS Loefil PSIG 420 Joo | 43s | “4#20 Hzp 400
A3 HPATR DRAIN TEMP g C ;q‘,,q Mz.7 (438 1966 1155 f93.6

Pu.r:‘.uc SERVILE OF CoLoKADo,PLLEBLD CoLoRADG |




i

PLANT ' 0PERATING PATA

DATA ITEM

UNITS

A

Test No.

. Date .

12/ 9/99

Time

Hours

j3oe

/%2%0

(429

/430

30

/500

AlR & GAS TEMPERATURES

Flue Gas LvgEcon 24/ /2 €

{S02/555.9

B2 B/ G0 !

SF2.9/CT72

Five Gas Lvg AH 20 /21

254 825, ¢

25€9/2 1y,

.9/297

.m-ﬁ[z s3E[2say/ess -l

14
1579 1/L6E,

5V
2630/240.b

sif‘?v?,/m,?_fss-z/m.?

553.5/53c8|sv10/574. 6

Flue Gas Lvg Hot Precip 24/27
Flue Gas Lvg Pri AH —_—

S

51/332:5’/-3

—

Air Lvg FD Fan 12/i3

e

513 /619

b2.2fg2 4

AN

beofls. &

73.4/73.5

Air Ent Sec AH s

009/1i2:4

ito,3/M6- |

jsjug !l

0§ d/n3.p

m.e']m.a |

124 1]

Air Lvg Sec AH ﬁ713

Sp8 4151

 5J0.1/502.¢

si3/237l5109/c0t 0

si3.6fv6.7)er1d /8.0

‘Air Lvg PA Fan -

Air Ent Pri AH C -

Air Lvg Pri AH -

Air Ent Pulvy -

0 @0 60 200

Ambient Air : 18

e Sl kR e e e s

o7.q

4‘&9

47.2

458

42.9

592-3

MISCELLANEQUS

Feedwater Flow 902

LB/HR

176, 7 11637 =/

1592, %

/SF5 9

SH Spray Flow not

LB/HR

9.95

RH Spray Flow - To03

LB/HR

7.4

To.df

SH Spray Valve Posit —

%

3202

32.97

—

RH Spray Valve Posit —_—

—

*HP Extraction Flow —

LB/HR

02 Lvg Econ 355,/302

3.13/2.80

3.21/2.9¢

301 500

CO; Lvg Econ

R R

3 ‘w,jz. 75

NOx {if availl

O, Lvg AH

@ @

C01 ng AH

O: Lvg Hot Precip

C0: Lvg Hot Precip

0 in Windbox

CO; in Windbox

ESES R E P

NOx or CFA Port Posit

+ Fuel Analysis .

Burner # Out Serv

Relative Humidity

Advise location of flow nozzle with respect 10 SH and RH spray take-off.
* . Any high pressure steam extraction upstream of reheater, excluding FW heaters.

+ - Report data available - specific requirements will be

(2)- Effisiency data

requested,

. 2 .
CUIToMER :  PUBLIC SEruieE OF OLORADPD, PUElLe CoLoRADL

Jo 8 NuwmiBBE? =

P2.=n7

C-48



PLANT OFPERATING DATA

DATA ITEM UNITS 2. 2 2 - 2 2
Test No. ' |
Date 1Z-9-84
Time Hours | /300 |/3%3c 1400 |/d32 [/spe /530

DRAFT LOSS DATA

-4’ FDFao Disch <1 ~ Mg 1 [
"{ SCaH In Ow “wW
AH Air In ) “Wg
AH Air Out * Wy
Windbox " Wg
Furnace “ Wg
Econ Out Wy
AH Gas In “ Wg
AH Gas Out “Wa
Precip In " Wg
Precip Out . "Wg
1D Fan In ‘ ' Wg
. SH OQutlet Leg TC's ° F
RH Qutlet Leg TC’s F

PULVERIZER DATA

.| Pulverizer # :
@ * Coal Flow g13 [MLB/HR| /3072 | 13076 2], 0i | 13130 | 13451 TT34.c2
* Pri Air Flow’ ' MLB/HR
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff . ) _"Wg
PA Inlet Temp ) F
Pulv Out Temp = - F
PA Flow Damp : %
PA Temp Cont Damp ' %
Pri Air Fan Amps AMPS .
Put v 1A cesga TPl 1252 | 1260|1226 127.2 JiZ7.2> 2¢.2
puLy. 2L ofhiniTer| F [26.8 } 129,06 |j2d.2 le9.c |Jize.0 124,10
Putv 2€ cortfirTin] E (22491 123.9 1124.7 {292 [1z4d.2 [iwd.¢
puLd.a DCUAL/A;,:re-4 F jre. b | e 1274 | (170 |i26.7 127.§

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysis.

* . When indicator scale is in different units, provide conversion factor.. -
@» Efficiency data ) ’ .

. 3 - : - .
CUSTOMER: [Pwidlic SERVICE ofF CoLorado,” PUERLO, CALORADD

TAf v AED PR=- 8nNn?




PLANT O[exA ttNGe DATH

DATA ITEM uniTs | 2 2
Test No.

Date LN TANE 2%
Time Hours | /6o 0 (&30
IHSTANT (GR055 MW 25210 |-274.78

UAIT 0 1) LoaD PEMAT )
J BOILER TEMPERATURES -
Waaern £xon — 509 | ¥ | 449.4 1482.7
Water Lvg Econ 31 F $36:9 |53 Y
StmivgPriSH  s1d /55| F |73 2/ulr 769.6/ 75,4/
Stm Ent Plat SH — F . -
Stm Lvg Plat SH —_ F — -
Stm Ent Sec SH 778 F /7.5 |3483/y0.1
Stm Lvg Sec SH 9 F tood. (| 499.2
Stm to RH Attemp 1" F s91 $e3.2
Stm Lvg RH Attemp 51l F. 5254 |sel 2
Stm Lvg RH bo2 F g2 joeld
Water to SH Attemp 507 F 2552 | 2644
Water to RH Attemp 504 F 2632 | 2404
BOILER PRESSURES
Water to Econ’ Los | PSIG (2482 & | 2482.57
Drum Press gob | PSIG 124587 | veif7
PSH in Press — PSIG - —
Stm Lvg Sec SH bol | PSIG [234729 | 23449
RH Inlet " God| PSIG | Y075 | g/
RH Qutlet . Lo3| PSIG 254,/ |+4e3. 6
H|GH PRESS FW HEATERS :
FW Lvg #1 Htr F
FW Ent #1-Htr 3 Fllizs7 | 1276
FW Ent #2 Htr_~ s Fel 197 150.0
#1 Htr Drain 4 |- Fcl 31l 1334
#2 Hitr Drain’ A Fclicog /592
Stm to #1 Htr-Temp | F | c72¢7 {5926
Stmto #1 Htr - Press LecalL | PSIG &4 75
Stm to #2 Hir - Temp yy F 2705 | 724.7
Stm to #2 Htr- Press tocaL | PSIG | /5y 17%
Fud ENT B3I HPHTR TempP Tl C /§7.3 1413
ST To 3 HPHIR TEMP 10| E | $24.0 | 54¢
SsTM To #3HPHTR PRESS Lockt PSI6| </oo 450
1930 (919

A3 AP HIR DRAIN TEMP 8§  (

s ToMER: PUBRLIC SERVILE OF. CDLOKA-D—;) ,PHEB;LL? CoLorABD

Job &0- : RG.—‘SOZ.

1

f

:c-sd{



PoAnT ' OPERATING - pATA

DATA ITEM UNITS

Test No. o

Date

Time Hours

AIR & GAS TEMPERATURES

Fiee GaslogEoon 24 /2 %3 Hlsge 8% 4

Flue Gas Lvg AH Zo/2l 2627 )z81.9 [261- b2 578

T4 /55 2.5 5505 v 1.3

Flue Gas Lvg Hot Precip 24/27
- Flue Gas Lvg Pri AH —

—

Air Lvg FD Fan 12/13

. b3k 709074 ' ‘ L

Air Ent Sec AH ,qi,s‘ 19257 ,,;:;/,,5_5'

Air Lvg Sec AH 22 /23 116 feve. |93 /svy

Air Lvg PA Fan —

Air Ent Pri AH -

~ Air Lvg Pri AH -

Air Ent Pulv -

Bl e TR R F R T I T T e Iy

0 @0 O OIK

{

b

Ambient Air .. I8 .2 3.0

MISCELLANEOUS

Feedwater Flow 7oZ | LB/HR | j5i2.7 | 1306.7

SH Spray Flow hoo{LB/HR ] 1 42 | ¢4y

RH Spray Flow 703|LBHR | 30.4% | 24.5%
SH, Spray Valve Posit — % - .

RH Spray Valve Posit —_ % -

* *HP Extraction Flow — | LB/HR -—

03 Lvg Econ 3c&/3°7 % [2.9/2.452 [Bo/2.91

€Oz Lvg Econ %

NOx {if avail)

0; Lvg AH

CQ; Lvg AH

OO OO

0; Lvg Hot Precip

€01 Lvg HotPrecip.

03 in Windbox

BEBEBEEEaQ*

"C0; in Windbox

.NOx or CFA Port Posit

+ Fuel Analysis

Burner # Qut Serv

@ Relative Humidity %

Advise location of flow nozzle with respect to SH and RH spray take-off.
* . Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Report data available - specific requirements will be requested.

Efficiency data . .
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PLANT OPERATING DATA

DATA ITEM UNITS

Test No.

Date

Time Hours
DRAFT LOSS DATA -‘ ' : :
' D Fan Disch {1 -w - —
“SCAH In $0o1) ‘~wWo '

AH AirIn ) ‘‘Wg

AH Air Out “Wg

Windbox . “Wg

Furnace - * Wg

Econ Qut " Wg

AH Gas In . -1 "“Wg

AH Gas Out Wy

Precip In - “ Wg

Precip Qut . ‘ " Wg- S

IDFanlIn “"Wg

SH Qutlet Leg TC's F

RH Qutlet Leg TC's F

PULVERIZER DATA

Pulverizer #
(3] _° Coal Flow ~ 5/3 IMLB/HR| (3(.5Y | 13/.6/
; * pPri Air Flow MLB/HR
* Sec Air Flow MBL/HR|
Pulv Amps : AMPS
Pulv Diff . ' ” Wg
PA Inlet Temp ' ~ F
Pulv Out Temp : F
PA Flow Damp - %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS |.
PuLy 2-A eohljpi Tewp | f 1292 | 1223
- 2-B £ li24.1 | 1297
2-C ¥ 124. 4 (24.0 .
2- F 1275 | 17,0 )

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essennal for performance analys:a
* . When indicator scale is in duﬂerent unlts provude conversion facmr

@- Efficiency data

) ‘ 3 _ _ |
puistic SERViLE oF ColoprAdo, PaEnRLO, CotORADD

CUSTOMER »
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PLANT OPERA -rma/ DATA

// /(/
DATAITEM UNITS| 2z '
- i Bt
Test No. :
Date tzfie/ g -

‘ Time Hours | oro | of 3o 2100 |0930 | fpoo /030
) IS TANT. Gen) Jeoﬁs Mul ' 2%6.63 | 33/, 951326.05 [360.35 |3/¥%. 51 |329.0Y
[ BOILER TEMPERATURES - , 1

mw == =09 — +477.7 ] 47F. i 1 4 A 4767 { grne
ater Lvg Econ 2 : sc3.8) 523 | s?hd | 574t 633
n b3 557
Stm L\lg Pri SH 5'[4—/5‘!5' F 5:_5&:5' 7705, 7738 - 3
St Ent Plat SH — F 7 Jéu; / _1?4{7772%2 ]°75fﬂ7ﬂ%/ 163/357%
Stm Lvg Plat SH — F — — — —
Stm Ent Sec SH /8 F 5.1 ) 757, 74ri)1re o 79’0.7!7;;-.9 772 farn 370 F2¢ 1.4 7607502
Stm Lvg Sec SH i F 9483 Jioeg b toaz.o | 4567 | teor b [ 0107
Stm1o RH Attemp F 629.8 | 6329 | 6324 U b3sav | dsd 1 | G391
Stm Lvg RH Attemp St F sL4.7 75l g25.0 | 5728 | 575.¢ 77
Stm Lvg RH oz F /0619 |02/ 4 | 0,7 |torn 8 | 482 ] jotsied
Water to SH Attemp 507 F 272.% 2729 Z?(_,/,P r/“z'??' 273', ) L?Z-L
Water to RH Attemp 50| __F 2728 | v72. %2948 | 277 | 273.0 | 232.¢
/
BOILER PRESSURES - :
Water to Econ oS | PSIG |2742.8 (27382 2250.¢ |2750.8 |2799.8] 17329
Drum Press - gob | PSIG | 25e8.d | 156|203 | 2x78. [2552.7 | Ls% 4 o
PSH in Press — PSIG — - - —_— — —
Stm'Lvg Sec SH 6ol | PSIG |5 yoe2f 12349 |a3et | 2401 | 2399 | 23737
RH Inlet Log| PSIG | sv4-2| 54w & 16 sAgp | svwer| sw4
RH Outlet o3} PSIG 22.9 1 SDEE | sy7.o sv |gsee | 5027
HIGH PRESS FW HEATERS
_FW Lvg #1 Htr F '
FW Ent #1 Hir 3 Fel i3u-§ 1 13ul lize o 1371 26,7 f124. 3
FW Ent #2 Htr s | Fel isw.d 158 )t | Is9s | 4589 |eszg
#1 Htr Drain e | _Fcl jyzof dtl |1q)2 9.8 | /¥3.3 |iyes
#2 Htr Drain A F ol ie?? ftg.x life b 1772 /69.9 16 7.4
Stm to #1. Hir - Temp l F Gos.o |g959 boi.g fog. ! 1§96 3 550.7
Stmto #1 Hir-Press LacaL| PSIG g0 8¢ 3/ g7 59 7
Stm to #2 Hir - Temp z F 7497.6 3413 797 gold.s | 2447 12195
Stm to #2 Htr- Press L ocal | PSIG 1o 210 214 228 209 202
Ful ENT HI HP HTR TempP_ 7| C 199.4 | /987 (997 | 202 " |20 |/99.3
STM To #3IHPHIR TEMP 1ol E lsz7Y 16791 Sif] | 5F75e{5u5.é |568.3
5T To #3HPHTR PRESS Locfit  PSIG 5'.3 o 530 rc/o | 570 §3o0 520
#3 HP HTR DRAN TEMP g c 2.7 _go7t ond - witd 00,9 206.3 .
UMT Ruws with oVRRFIRE BAwpERl o psﬂ@ 187 (R) AND (oPfL) uNTIL DR™pERsCloseD
: ‘ [ o‘f!’d’h‘fd

cus ToMeR: PunLic SERVILE OF CDL.DIZADO Pue:‘:‘l_u Cot oRAPO .
. TJol No. 7 RRB- soz

L i L S .



pLANT  OPERATING DATA

0 00 @0 EDEG

©0 OO

©

DATA ITEM UNITS| =2 -]

Test No.

Date 12/10/24 —
Time Hours | pge® | 030 | Odoo |odio |Ie00 030
AIR & GAS TEMPERATURES

Five GasivgFoon 24 ¥ 20/c3. 0448 2177 $wt2 842 L7 e o v/de (A KE3.9/684. oy @ S fici.
Fie Gas Lvg AH 20/21] F 2544 /20t 5]260.60262.87124 0.6 f209. ol /g8 6 2 6d 32 3 higa/1as ]
Flve Gas Lvg Hot Precip 16/2. F 94, 6/504.5] 554 Lfjes. T 5—17,:;“0.3  05.57604.3 ;,g.[@w Coq'/[, i
Flue Gas Lvg Pri AH — F - . - — _ f

Air Lvg FD Fan 12/13] _F  luzofivé499/63 [46.9/u7 { atufordled fus7 Team/cr
Air Ent Sec AH w5 | P lper3/sae]geufn8 422950 [a11 /5.6 [39-8/96.4] 3 Sfon 5T
Air Lvg Sec AH 22/23] - F |e2q /e gowvs/era s] s 7 /e i3] oxi fry s Y5 ey alss 1 frr ]
Air Lvg PA Fan — F ‘ | o

Air Ent Pri AH - - F

" Air Lvg Pri AH — F _,

Air Ent Pulv - F . ‘

Ambient Air 18 F 29.9 132.6 22.7 |23.9 |35.C [349.¢
MISCELLANEQUS

Feedwater Flow 20Z |LBHR {21223 | 2057.8 | z212.812279.F | 27043 | 2054.{
SH Spray Flow ~Ho+ | LB/HR —_ L - - —_ - [Rpum—
RH Spray Flow Fo3|LBHR | 23| sp.048 gg.94] 523 14,94 {T2.72
SH Spray Valve Posit —— % . ] ‘ :

RH Spray Valve Posit - % '

*HP Extraction Flow — | LB/HR

Oz Lvg Econ gobf3of] % PBirf2.8f 13.41/2.90 [3.0/276 [285f26e 2912 45] 2 50/078
CO: Lvg Econ % . ’ ' ’ 7
NOx (if avail)

02 Lvg AH % .

CO:; Lvg AH %

0O; Lvg Hot Precip %

'CO2 Lvg Hot Precip %

0; in Windbox % _

CO: in Windbox %

. NOx or CFA Port Posit

+ Fuel Analysis

Burner # Out Serv , =

Relative Humidity %

Advise lpcation of flow nozzle with respect to SH and RH spray take-off.
* - Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Report data available - specific tequirements will be requested.

: @ Efficiency data

: y |
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PeANT OFERATING DATA

7 DATA ITEM UNITS
Test No.
Date :
Time Hours | 0800 | 0830 |o4pe | 04930 | 002 | jo30
DRAFT LOSS DATA
.} |_FD Fam Dinch s Sul_ N
1 SCast i tDw "Wy
AH Airin "Wy
AH Air Out _ " Wg
Windbox " Wg
Furnace ~ Wg
Econ Qut " Wg
AH GasIn "Wy
AH Gas Out Wy
Precip In ~ We
Precip Out ~Wg
[D Fan In " Wg
SH Outlet Leg TC's F
RH Outlet Leg 7C's F
PULVERIZER DATA
Pulverizer # - :
G|~ Coal Fiow §/3 [MLB/HR] (35 13828 | (40.8) | t43,07]| /4. §F] 14627
* Pri Air Flow MLB/HA
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff ~Wg
PA Inlet Temp F
Pulv Out Temp F
PA Flow Damp %
- PA Temp Cont Damp %.
Pri Air Fan Amps AMPS -
pury 2-A coffen 7o - ) £ 25. 4 127.2 r27.3 6.7 1277 ¢
pucy 2R popcfpig rE ] E 1233 2q 2 | 1297 1] ey lnag? 5.
T YT 120.2 izid 1219 izl ftze s |inam
Pur ey 72 :u'i‘/f"“‘ 3 5 73 1ty.4q lpd.7 | i2d b | 1257 tzb.a

The DRAFT LOSS DATA listed on this page is of value, but not absolmely essential for performance analysis.

* . When indicator scale is in different units, prowde conversion factor.

@- Efficiency data
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NoTE (1D puw 2-# WAS ThKgw OFF-LINE @ (410 &RS
CuSTorMER: PuURLIC SERNCE OF C.oLbrtAbo,PuersLo ColorRADO .

Jot No. : - RB-5

oz

1

'.

C- 56

FLAN] C)f’:JLH Hinva AT
DATAITEM UNITS [ 5 -~
Test No. -_
Date V2frof8e) -
Time Hours | /foo 2o 1200 (1330 -

_ . AdD e (430
TINTANT GEN. GRo55 | M [2332.6¢ 318539 1307 071256 .48 [ 29,70 ‘1/7.49 15
LT oW LoAO DEMAND | | . pt®) '

| BOILER TEMPERATURES - S
. k ‘
1 Wamermiemn SH F J47L 1YHTF07 | Jés. 284825 | o440 {<455,4

';vm{ngF:: ~ Mzu‘ ﬁ Sbed | 5377 | cwnd {sus 2 | sl ) | 5.3

tm Lvg Pri it/ 515 74785047502y 78| 2w Sl e, :
Stm Ent Plat SH — F L = __’/_:7” 7 __’/ﬂ” 7m'z742'? 75“1’/”” 753'6/7“" /
Stm Lvg Plat SH - F — — — n —
StmEntSecSH . 7/8 | F  Weovioy l1su/a.s 752 spucilra oy dmmsppss 2753735 7

_Stm Lvg Sec SH 4 F toiz .z | 87¢.6 4% 1.9 5§7,9 673.8° 1974, 9
Stm to RH Attemp 1] F bro.7 God 0| toi2 | gay, 5%4. | $Po.3
Stm Lvg RH Atternp 511 F 389 |s31.4 sit-t 15727285 |s3H. % |54e.4
Stm Lvg RH ez | F toe?22)| 477.] | 9677 | 9¢4-5 | 4488 | o103
Water to SH Attemp 507 F 272.4 | 349.¢ | oy ]| 2é3.7 ) 2dod 240, -
Waterto RHAttemp 509} F t72 ) 2698 | iy} 2432 ) 262 | 24ag

- -

BOILER PRESSURES T
Water to Econ 605 | PSIG [ 29«4 F 27037 | 2006 [27/03t | 26%0.4 |2702. &
Drum Press. 6ob | PSIG [ogrsy |oss2. 2| 251.9 | 2537.7 | 25232 | 25341

_ PSH in Press - .{ PSIG — - —_— —_ — —

Stm Lvg Sec SH tol | PSIG | 14063 laysoe 129063 1og02.) 123427 | ruioy
RH Inlet . bo4| PSIG 5 g 54 Y63.6 | yendl | ge3.6 | e3.L
RH Qutlet . o3| PSIG 4/?.Cl Y72 it 2| Hieo 7 g13.0{ 4yt

“HIGH PRESS FW HEATERS

FW Lvg #1 Htr ) F
FW Ent #1Hr 3 FCl itqqg 11337 3.9 14307 | 1zq2 lie7s
FW Ent #2 Hir s Fclises 1$S.b | 153§ Is30 L st Liya
#1 Htr Drain 4 FCl jqt0 14094 3¢ 116 135w |133.3
#2 Htr Drain A F ol (6gd 1 1659 U itjo |l igt g
Stm to #1 Htr- Temp | F bozwo | 5999 | sd6.2 [<2e0 | 917 | 6755
Stnto #1 Htr - Press pocaL | PSIG 7 26 A - 76 72 - 23
Stm to #2 Htr - Temp z F Foy. o 7209 | 778.4 I 172.2 | 964.1
Stmto #2 Htr - Press  Local | PSIG iof Lovf 176 i g4 172 (74

Fl ENT #3 HP HTIR TEMP c 194,14 | 4444 | 1550 945 144.9 11299
ST To HSHPHIR TeMP to] E | 5c22 | sep2 |sU2.2 s257 [ §75.4 [=71.3 I
<TAd To#WIHPHTR PRESS Lochl PSG| 520 | §2¢ | 6o | 4o | 4o | 4eo ?

AI HPHTR DRAIN TEMP g c 2072 2e4.1 202 29/.7 l98.¢ jqa6.3 |



PuLANT  OPERATING DATA

DATA ITEM

UNITS

RFL

Test No.

Date

120/ 8

Time

Hours

ljee tH3e |

(B o

{330

(4o

{4 30

AIR & GAS TEMPERATURES

1

Flue Gas LvgEcon 24/ 7 ¢(]

/05 f6r1.3 143657630445 4l

1T fozoadbet 452

PRy R,

Froe Gas Lvg AH 2e]21]

20630226 3|24 5727542022 )27

245 ) 272,

27/.3 /2374

2 é!‘.r'/u 3.4

Flue Gas Lvg Hot Precip 24/27

s¥o, q/s'rz. 3§

57y /77,

Flue Gas Lvg Pri AH —

lpo8 97612 £ 027 /608 (l6 87 2 )39 1| F2 Yewd.7

-Air Lvg FD Fan 12/13

156.2/5,.9 Jb0.0/40.3 Wt 1jbt. o

[0

714 J72.

24474

Air EntSec AH . 1 [ S

8657 034 |10 )cfront Li80.5713.7

109.8/116 .9

i1, 0.2

YA

Air Lvg Sec AH 22123

535 Ssp s s Jou o ety

535 7/533,

$S3ire

£33/t

Air Lvg PA Fan —

Air Ent Pri AH -

Air LvgPri AH -

* Air Ent Pulv . -

0 @0 00 DD

Ambient Air 1

'I'l‘n-n-n-nm-n-nm-n-n'ﬂr

496 | d<z

499

§5.¢

$6e7

MISCELLANEOUS

Feedwater Flow 7eZ | LB/HR

2/03.% | 2087.3

174 7.1

17339

SH Spray Flow no+ | LB/HR

RH Spray Flow 7o3{LB/HR

7i qi-

&4 'y

. SH Spray Valve Posit =~ —

sY.23 | 37 4y

RH Spray Valve Posit —

*HP Extraction Flow — {LB/HR

0; Lvg Econ - - 306 /207

% "3.03/'2.71- 254f2.02 2.99/7.57

3,olrfz.$'_1’

5.14/2.77

~CO; Lvg Econ

NOx (if avail)

0; Lvg AH

CO; Lvg AH

O @

01 Lvg Hot Precip

CO1 Lvg Hot Brecip

0, in Windbox

at| k| R R R R

CQ3 in Windbox

NOx or CFA Port Posit

+ Fuel Analysis

Burner # Out Serv

®

Relative Humidity

Advise location of flow nozzle with respect to SH and RH spray take-off. -
* . Any high pressure stearm extraction upstream of reheater, excluding FW heaters.. .
+ - Report data available - specific requirements will be requested. .

@- Efficiency data
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PLANT OPERATING DATA

DATA ITEM UNITS 2 o
Test No. ; .
Date ' __Liafie/gy
Time Hours | 1{ow 1{3o !%2o 13%0 | /9o |14 3

DRAFT LOSS DATA

. = D Fan Disch R ‘ | 1 1
1 SCAH n Out) | "Wy _ 4 - ! :;;
AHAIrln . Wy | ‘
AH Air Out " Wy
Windbox " Wg
Furnace "' Wg
Econ Qut " Wg
AH Gas In “ Wg
AH Gas Out “ Wg
Precip In . "W
. Precip Out o ] we
ID Fan In Wy
SH Qutlet Leg TC's F
.RH Outlet Leg TC's 'F

PULVERIZER DATA

Pulverizer #
@_ * Coal Flow . 43 IMLB/HR) 19 7. 52 | 14829 | i¥93 1 19432 ) 144537 | fug 28
- * Pri Air Flow MLUB/HR :
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff "Wy
PA Inlet Temp : F
Pulv Qut Temp F
PA Flow Damp %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS
pucy -6 Cortipm TErep = re9.2 1307 | 135 FEIN 4.7 | —
puty -0 Jost/mn Terp | £ 2.3 |127.7 (22.9 pe2e gl lreg.o
Dutd oS Con{ [l T | = (t3.0 | jz23.9 123 (22,4 207 Jizt. S
pw_,/ g-, cop/pp Tomp | £ 126.3 11272, | 1271 (26 lrauy JirdE

The DRAFT LOSS DATA listed on this page is of value, but not absolutely.essential for performance analyms.

* . When indicator scale is in different units, provide conversion factor.
@ thc:ency data

. . ‘ . ) 3 _ N - -
CUSTOMER: Puidiic SERVICE oF,CoLorzA—Du, PuEnLo, CoLbRADD
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Reproduced {rom
i| pest avallable cOPY-

PLANT OPERATING DATA

: - / .
/ ' DATA ITEM UNITS| 2 i . |
Test No. ) : ;
Date 12/r ofetf : —— : ,
Time Hours [ 530 [1s30  [Jke2 | 7430 i
INsTon] GENEATIon o&dss mwl272 85 126).0 273,13 128152
MIT od = D §
eoiien TEnIE;E}RDA'IUE_‘;EgH : ' Naw(fz
[ — 509§ F lysd S| gs3.f ] use.J I Gied E ;
;VaterLLv?’El;o’-r'\ - 3 i 5703 | 3¢, Sl syl
tm Lvg Pri Si 15 . /5 & ; -
Stm LugPrish__< /j_ E 73r_2/53m 74:%/74/'3 "m-iﬁr/.? 7:;_,—1’/_%43
Stm Lvg Plat SH — F - -— _ - _
Stm Ent Sec SH 7/% F |ovau/ne dyzedfmedovs. /. o 750 gf74e.
St Lvg Sec SH q F 975 | 4912 | 9552 | 0032
Stm to RH Attemp . ) F s¥0.9 | 5765 ]| 5921 | (o0
Stm Lvg RH Atemp__ 51/ F.lg59 7| £749 ] 917 [53¢.9
Stm Lvg RH Lo2 | F G5p0 | 4770 | joro? | 474.5
Water to SH Attemp 507 F 125723 [ 25t |2yve) | 2646
Water to RH Attemp s07) F 257.3 Xy A KV T 2616
BOILER PRESSURES ‘ , -
Water 1o Econ toS | PSIG | 24886 24660 | 2692.4 |2892.4
Drum Press sob | PSIG 2538 | 25902 | 2845.4 {2248
PSH in Press — PSIG —_— —_ - —
Stm Lvg Sec SH 4ot | PSIG | €363 7122448 | 23504 |2365F
RH Inlet Lod| PSIG | gy 3 | y2f2 | 4635 | 943.5
RH Qutlet Lo3) PSIG | 2407 | 3757 | grz-4 [ 4.2.9 )
— ;
HIGH PRESS FW HEATERS :
FW Lvg #1 Hrtr F — - — - s
FW Ent #1 HIr 3 Fllirpg 126 ¢ ||2z}2 a3 & l
FW Ent #2 Htr £ Fc| isol )42.9 1492 |12 |-
#1 Hur Drain 4 Fcl1343 11323 1332 | 343 ' ,
#2 Htr Drain & FClsqbs 1539 ita.| 16 0. ; '
Stmto #1 Htr-Temp | F gL | ep0q | 6968 [ (o1 :
Stmto #1 Htr - Press . LocaL | PSIG 70 s ¢3 74 - ;
Stm to #2 Htr - Temp L F 734 7eld | 2807 |goS | ' i
Stmto #2 Htr- Press  { ocAL | PSIG |70 I15h 145 |74 C :
Fud ENT #IHP HIR Temp Tl € | 1909 182.2 | 190y 142} ] 5
ST To M3 HPHIR TEMP 10| F | 5728 | sevg | Be1 9] 53238 |
sTa To A3 HPHTR PRESS Loedt psm 4o doo_ | G430 ‘| 440 |

#3 Hp HTR DRAIN TEMF 8 1973, (a4.7 147  19€.86 —
te(l) overfu poks ope 2t N/.s‘{w @ 167:0peu (R 1400 bpea(L) -
cus ToMER: PuBLic SERU::.E oF ODLDKA.DO,PLLEBL:J CoLoRADO . .
Jol No. ;. R3-S0z . _ |

- i ' N B _';
‘ : :

=1



PLANT 'operaTING DATA

DATA ITEM

UNITS | o

Test No.

Date

i2frofry

i2/1 »‘[a"--r ;z/r-/rvi

Time

12/iafrY
Hours | 1s®06

t5J)a

{6 oo

(63 o

AIR & GAS TEMPERATURES

“Flue Gas Lvg Econ - 24 /7

60 7/Le b

Flve Gas Lvg AH 20/2]

4L (5980 [2as2fied
269.9/278.5] 2643 f75

0 C2

2558 2108 ZJ,Z&,LZ?O.E

Flue Gas Lvg Hot Precip 16/{

674 /527.2

539. 575724

546 3 /5 ¢! 2. /c22 2

Flue Gas Lvg Pri AH —

p——

-

Air Lvg FD Fan 12/13

94.5/76. T80 2

784/74.6 22,57 22.0

Air Ent Sec AH s

lus.sfr13

{88y HE@Z?.(

12341l 6

Air Lvg Sec AH "~ 22/23

c27.6 fra6 521 Vs22. o]

527/523.2

Air Lvg PA Fan —

531.7/51 8

Air Ent Pri AH -

Air Lvg Pri AH -

Air Ent Pulv —

© @0 00 OO0

Ambient Air 18

b el Bt B ] B B T e B B i ] Bt

5% &

$5.2

sS4

MISCELLANEQUS

Feedwater Flow 7202

[7uit?

SH Spray Flow nof

LB/HR | 9/3.7
LB/HR — :

RH Spray Flow Tod

LB/HR -

SH Spray Valve Posit —

o —

3543

RH Spray Valve Posit —_

%

* HP Extraction Flow -—

LB/HR

02 Lvg Econ Job /307

% 2\‘1‘3122.‘1'?

3.8/2.95

3.1572.57

2.87/271
/2.

CO2 Lvg Econ

NOx (if avail)

0; Lvg AH

e G

CO; Lvg AH

0O Lvg Hot Precip

CO;z Lvg Hot Precip

03 in Windbox

CO; in Windbox

R aR [ arl R Rl a0

NOx or CF A Port Posit

+ Fuel Analysis

Burner # Out Serv

®

Relative Humidity

‘Advise location of flow nozzle with respéct to SH and RH spray take-off.
* - Any high pressure steam extraction upstream of reheater, excluding FW heaters. -
+ - Report data available - SpBCIfIC reqwrements will be requested.

@- Efficiency data
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PLANT OFERATING DATA

DATA ITEM - uNITs | 2 - —_— N .
. Test No. :
Date 12/10/84 >
Ti.me : Hours | /s2e 1532 iéa0 /630
DRAFT LOSS DATA "
—f FDfanDich - - { < 3 Y
1 SCAR M Ow) {1 =Wy ’ -
AH Air In ) " Wg
AH Air Qutr . " Wg
Windbox " Wg
Furnace ' "Wa
Econ Out “*Wo
AH Gas In " Wy
- AH Gas Out " Wg
Precip In " Wg
Precip Qut * Wg
ID Fan In ) “Wg.
SH Qutlet Leg TC's F

RH Outlet Leg TC's - F

PULVERIZER DATA

Pulverizer # ‘
(GJ|_* Coal Flow _ 513 [MLB/HR] (45.0f | 14275 19167 | /48.69

* Pri Air Flow . MLB/HR] -

* Sec Air Flow MBL/HR

Pulv Amps AMPS

Pulv Diff . : “Wg

PA Inlet Temp . F

Pulv Out Temp : F

PA Flow Damp © %

PA Temp Cont Damp ' %

Pri Air Fan Amps AMPS

puLy 2-F Zoat/AR T(:?nP E OFF-trag” — — -
Puy. 2705 " v 1 F (2287 (236 1227 lizg. 0
pucv 2-¢ “ = e iz 1203 | 120.4
puav 20 v = (2q. 4} 1839 b23 .1 | 123y

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for parformance anal
- when-indicator scale.is in different unns. provide conversion factor. i o YSI&

@ Emcnenw data

3 .
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}"LANT 0[’-‘-’-"“; |‘Huu LATH

To NoO. - RG-‘S

oz

1

rzApol, P}-tEBLu

DATA ITEM UNITS 2 —_—
Test No.
Date 12)fref ey
Time Hours | 0730 o300 o8 3o 0900 ©q Ja YR
~/ BOLLER TEMPERATURES , )
Water l.ug‘l?con 31l F 539.4 sHS o £3L.3 511.¢ YO |543.3
:::',,' é:sta :lr;f:H sia/6s .5 Wuﬁ:g.: 7t t ot 143 134|258 4oz e oot Pk 0 pund
Stm Lvy Plat SH —_— F , --
StmEntSecSH . 7/3% F__bsathvsclrassfont |oev.Fr tlrvis by (74670185005 /7501
_ Stm Lvg Sec SH 1 F 14958 | 4984 |4 9439 | 952.8 [ 017
* Stm to RH Attemp _u F g3 $94.8 i wdS | 390.2| Lo
_ StmLvg RHAtemp 511 F_Is2¢.% v3ed | $72-3 1 535 | &3 | 249,
‘Stm Lvg RH - &oZ F 4777 | 484, Gl | so2p. & | teotd (] 512,28
Water to SH Attemp 507 F . 260.4 2Ly tstb | 2580 | 254.8] 26403
Water to RH Attemp. S0 F 2ho.9 zpz N | ree b 2s¥.0 . 254.0] 2473
BOILER PRESSURES -
Water to Econ 605 | PSIG Jz2¢ftl | 2812 .6 o7 s 24f05 | 2omb0| 26465
Drum Press ok | PSIG |anag 4 {2sad g ] 25038 |reedn | 25 y.4] 2537.7
PSH in Press - PSIG -
Stm LvgSecSH- . ol | PSIG {zuroyd | 2uwepo | 2ynlo j234¢ .5 antoy [2gusa
AH Inlet 2 God| PSIG g233 | ger. bl wraie oz, e Jwept lugsy
AH Outlet o3| PSIG | 3740 | ¢i3.0 2i.e| Yi3e]| 3959|2494
HIGH PRESS FW HEATERS
FW Lvg #1 Htr F . : -
FW Ent #1 Htr 3 F ] 124.¢6 27.5] 1264 TN RN X
FW Ent #2 Htr: < Fclistl (47.21 1479 974 - /984 | 149,64
#1 Htr Drain 4 Feljrey” | 4332 [ 1229 | (206 1327 ] 33,6
#2 Htr Drain A FClibos (S9s1152) | 1586 | 4578 | 1598
Stmto #1 Htr-Temp . } F bop g | §®7 | STt 541.7 bof{ 3| beoS
Stmto #1 Htr-Press tecar | PSIG | 1y 6% X T 4é 7o
Sty ty P2 Her - T z 1 F 17962 |71254 Vasy.e | 7897 b 72966 | 7455
Stmwo M7HIr-Press. reckt ) PSIG. } 196 | /720 i¥p- | 5k (62 | 1706
Fid ENT #3 HP HTR TEMP - T C 92 | 1902 | /980 | s9f. | 1843 | (9/¢
STM To S HP HIR TEMP 1ol E | g5t | cpe? | S%87 | 574§ 1§22 | 3y
5-“; -,—n:;;-fpng messr Locfl PSI6] HEo 4yo “oo |- 400 | ¢/20 Y o
AISHPHIR DRAIN TEMP g8 ¢ 918 7.7 d, ’ . ,
OUERFIRE PoRTS tLoseD (@ od’qc?, MRS, (A3 fiad 11 H‘rlf " /‘
tus ToOMER: - PUBLIC SERVILE oF Colo ColLoRAPO .,

Y U

e



PLANT ‘opeERATING PATA

L v @ @9@@

0P OO

Advise location of flow nozzle with respect te SH and RH spray take-off.
* . Any high pressure steam extraction upstream of reheater, excluding FW heaters.
-+ - Report data available - specuflc requ:remems will be requasted. ‘

@- Efficiency data

CusTo men s pusLic Sazuch on £oLORRALD

Tafl siwmilles -

/C-63’

puEfico CoOLORADY

DATA ITEM UNITS| 2

“Test No. —~
Date- 12/11 f§ i

" Time Hours Jo 750 ofoe of2o 0 %02 ©53° /009

"AIR & GAS TEMPERATURES ,

FhmGaivgbon 2470 F Laiies Xj At iAot (6w a5 951 oL ,
‘Pioe Gas Lvg AH 20/zl] F_ l26q.2/2708 26 /2006|2000 fiing 257572 9 52 2/2us 255 2 7. |
Flue Gas Lvg Hot Precip zg,fq F =g 7.8 fs39. )4 24 4 fr92, s?o_o]ﬁz_o n!.Z/s':r.L arc/rie ) s4.7 g :
Flue Gas Lvg Pri AH —_— F - - _ —_ — - =
Air Lvg FD Fan_ 12/13 1 F  leiefrraer3fezy [e09/608 [€1762.9 busfeu.6 [esfos)
Air Ent Sec AH s F _ lierdfiie.glio9573 ¥ [100.7/usi |10.5707.5 hroa fund [108.9/18 1
Air Lvg Sec AH 2;/23 F wl-v/c3dc1533.7/51y (g .1resn 6 T -Y?-!}Zrn.? 522 /510.7
Air Lvg PA Fan — F i ‘ -
Air Ent Pri AH - F
Air Lvg Pri AH —_ F -
Air Ent Pulv - F
Ambient Air 18 F 969 H6. 9 Js. ¢ U5 > | 571.7

MISCELLANEOUS — E
Feedwater Flow 20Z |LB/HR | y714.6 L 1772.3 | tbz8.7 | 1790.7]| i6er7 t70%.85 ,
SH Spray Flow nod |LBMHR [ = — — - - = |
RH Spray Flow 73| LB/HR - ys.ob - 43535 g3.59 | wioad ;'
SH Spray Vaive Posit -_— % — - — —_— - — Vi
RH Spray Valve Posit  — % = —~ - — = = ;
*HP Extraction Flow - | LB/HR — — - — - !‘
O: LvgEcon " 3o6f3cf] % [3.21/2.633 007,69 [0.99/2.62[3.08/2. 52 [Dot/2es|2trfops |
C0O; Lvg Econ % . o j i : i
NOx (if avail) ' b
0, Lvg AH % v
CO; Lvg AH % }.
01 Lvg Hot Precip % j :
CO1 Lvg Hot Precip % )|
03 in Windbox - % " t
COx in Windbox %
NOx or CFA Port Posit i |
+ Fuel Analysis l"
Burner # Cut Serv pn {
Relative Humidity % 1

P




PLANT OFPERATING DATH
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DATA ITEM UNITS | 3 +——{
Test No. '
D.ate 12 JFH | — —r
Time Hours 19730 Jofoe ey3e ofoe | ©530 | ;o000
DRAFT LOSS DATA
" FDFanDisch . I -
AH Air [n * Wy
AH Air Out Wy
Windbox " Wg
Furnace * Wg
Econ Qut " Wg
" AH Gas In “Wg
AH Gas Out “ Wg
Precip In “Wg
Precip Out * Wg
1D Fan In * Wa
SH Qutlet Leg TC's F
RH Outlet Leg TC's F
PULVERIZER DATA
Pulverizer # .
* Coal Flow 513 [MLB/HR| 15,34 | 153.98 | 153.0 15238 | s 8y | 15t 5o
* Pri Air Flow LB/HR
* Sec Air Flow [MBL/HR]
Pulv Amps AMPS
Pulv Diff “Wg |
PA Inlet Temp F
Pulv Out Temp - F
PA Flow Damp %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS .
puLv. 2-A m'/,?uz Temp = . )i124.3 129.5 1252 39,5 itg.1 126.8
2-R £ 122.§ 126.6 (27.3 122 % \17.¢ (L
2-€ = 123.2 122.4 123.2 1.9 1230 (21,9
2-0 c 136, 1257 |1es® 126l 189 | (B

The DRAFT LOSS DATA listed on this page is of value, but not absolutely mentlal for performance analysts. :
* . When jndicator scale is in dlﬁ’erent units, provide c0nver5|on factor

@- Eﬁlcnency data

3
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| cusToMER: PufLic SERVieE ©F CLoLoRabp ,

" Tolh No, 1 R:s—so}.v_@

1 -

PLANT CPERATING DAT
. _ Y, ;
DATA ITEM UNITS| & SN .
Test No. . = pe3
Date 2 JU[F Y ?7 —
Time Hours | ;530 | woe 1130 ] 3e0 [ 330 | w00
’EN‘M'S_E{UWT;DAJ G PSS ‘MUJ » ;7&21 256.57 z.Lz.qi 29004 | 262.5" |24/ 59
. { BOILER TEMPERATURES —
3 Siaber i Eron BB 1452 i G377 | Isdused 1 H52.01
' ;Vateil-vz E;!:' 4/3-'1 : $38Y | 533.9 | 5385 | 550.1 |S36.2 | 535 o
tm Lvg Pri g! 15 - )
Stm Eng Plat SH _{ F 742iﬁ 4 TG iy 'f{"’ﬁ‘ "5";%1- R -:ﬁﬁm 6.4 [741
Stm Lvg Plat SH — F — — - = — —
Stm Ent Sec SH /8 | F  lnafuge]192.68h4e 303 fiss sfraed | 740955 7lss 2,
Stm Lvg Sec SH 9 F to1z. ) | 93¢ 962 .4 | Squded 3763 | 0537
Stm to RH Attemp 1l F £04.9 c76.6 [ TEc. 4 ot | 579.C [ s97.0
Stm Lvg RH Attemp s F 5357 | 5398 | s9es | 546.0]|567.6 | 572
Stm Lvg RH eoz| F. | 691k | 980.b [faesie | 4418 [ 9727 | /003
Water to SH Attemp 507 F 2 6o-t 2500 | 2667 2641 | 257.6 | 2524
Water to RH Attemp S0 F 260.) 25T 1 1557 269.0 | 257.% W,
| BOILER PRESSURES
Water to Econ Cos | PSIG |2688 6 | 2470.¢ |2473s |2704.b | 26340 | 2400
Drum Press peb | PSIG [2536) [zsy0.2 | 2583 [swS.8|2m2e2 [ 2ep70
PSH in Press - PSIG - - - — — —
Stm Lvg SecSH 4ol | PSIG [29i167 [2397.9 [2392.7 | 2399.0 | 2<of 5377
RH [nlet &od| PSIG yiy:2 | .9 4yu1.3 | 463.5 | 42i.) I,
RH Outlet Lo3 ! PSIG 3600 36lo| 390 | a12.9 | 3634 361.]
HIGH PRESS FW HEATERS
FW Lvg #1 Hir F ‘
FWEnt #1Htr - 3 FClizzd |i24.3 V6.8 | 124 3 1,283 | 126.4
FW Ent #2 Htr s Feclivad |43 (480 | 1508 1,443 | (450
#1 Hir Drain 4 F Cclizz 4 I-Sl'.Y LIl ki 134, 0 182
#2 Hir Drain_~ & | Fclisas (5.7 &S | tvzo | 152 [ 372
Stmto #1 Hir - Temp ! F tey 2 £7¢.8 81 915 | c2rd 7.4
Stmto §1 Htr-Press tocal | PSIG g 65 Lé T 67 |65
Stmto #2 Hir-Temp 2 F 1984 <2692 | 1753 aesd | 765 |792.8
Stmto #2 Htr - Press L ocaAL | PSIG 174 ISR 6o , 70 [ 1bo 157
FLd ENT BI HP HTR TEMP T C 1412 182.9 | 1334 t93.6 | ~ypg.8 [ 1697
ST T3 HPHTR TeMP 1ol p 5957 | Sesd |s7v.2 | sy | oyl | 5780
STM To H3HPHTR PRESS LocAL PSIG] 45O tjoo’ o | “éo Heo 419
AIHPHTR DRAIN TEMP 8§ (€ {916 (44d.0 As.2 " 2oe.6 1A5) T 1A%g

PueiRLo CoLorAPD .

-—_—



PLANT OPERATING PATH

OROONOONO0D0)

DATA ITEM uniTs| 2 .
Test No. -
Date 12/11/84 —
Time Hours | l63 e l{oa ({30 300 [%3° 14 0O

AIR & GAS TEMPERATURES - cper

Flue Gas Lvg Econ 2'-/ﬁ F 946010 £pe.3 /9y m#. (,07/m B _g‘ﬁﬁ[‘. 9.3} £ 93.5/83y.
Flue Gas Lvg AH 2ozl F awqrfagpelarpvhordicsofize thect/ama et if 02680 o722
Flue Gas Lvg Hot Precip 16/2'1‘ F 512.7/(Uilgﬁl.ljﬂzh' 5772.0)572.d £ 70 e 20518 74578, 57’7&5'?'“-
Flue Gas Lvg Pri AH —_ F - — — — — —
Air Lvg FD Fan 12/i3 F_ 1661/66.2146.567 7|086/688]73.0/24.0 |79.0/4.-F|Bé/75.7
Air Ent Sec AH 4 /is F jiofneg [13.8/er o |82/ rd. 6] 11472051 2.8 /0 d ()11 Jizdd.
Air Lvg Sec AH - 227231 F lerez/ntal Croton il Fusdiste T4 535 0crds2b s b
Air LvgPAFan =~ = — F — p— 7 A= e
Air Ent Pri AH - F - —_ =
Air Lvg Pri AH - 3 — — —
Air Ent Pulv — E — — — .
Ambient Air |8 F <2.77 2.5 P~ 1. 5 77z

MISCELLANEOQUS

Feedwater Flow -~ noZ |LB/HR {}62¥. Jted.§ l1729.9 | 157, 0 [it20. 9 | tobis
SH Spray Flow no4 | LB/HR — - - - — —
RH Spray Flow 7o03|LB/HR | |.07 - - 3 - -
SH Spray Valve Posit — % - — - _ - —
RH Spray Valve Posit —_ % —_ C e — e - —
*HP Extraction Flow . == |LB/HR —_ - - — — —
(@] _0: LvgEcon 1206/307] % [3.1572.6/[302/2. 67| 3.0/z 05 [3.08/299 |2.98/2. 6 9] 3.1 /260
CO2 Lvg Econ % ' ' ' T
_ NOx (if avail}
(9)|._0: Lvg AH iy
CO; Lvg AH T %
0, Lvg Hot Precip %
€032 Lvg Hot Precip %
03 in Windbox %
CO; in Windbox %
NQx ar CFA Paort Posit
+ Fuel Analysis
‘ Burner # Out Serv
(23] _Relative Humidity % 3

‘Advise location of flow nozzle with respéct to SH and RH spray take-off.

-* - Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Report data avaiiable - specific requirements will be requested

Efficiency data

C'-u'r'omm puncie SErZUtcL, oF coLorADD |

pugfice CoLorAabo
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: [ DATA ITEM

4 UNITS & :
{ ]
[ Test No.
» Date 12/ rfgg]| —— I
= |- Time- - | Hours .| [bde [L&o {300 t33e
DRAFT LOSS DATA
' FD Fzn Dixch ' “ Wo
SCAH In {Qut) “Wg
AH Air In Wy
AH Air Out " " Wg
Windbox ~ Wg
Furnace " Wg
Econ Cut . " Wg
AH Gas In “Wg
AH Gas Out ' Wq _
Precip In “Wg
Precip Out . "“Wa
ID Fan In " Wg
SH Qutlet Leg TC's F
RH Qutlet Leg TC's - F
PULVERIZER DATA
. Pulverizer #
@3{_* Coal Flow 513 MLB/HR] (s).06 | IsD.HZ [s0.54 | [4].16
* Pri Air Flow ) MLB/HR v
* Sec Air Flow MBL/HR
Puly Amps "AMPS
Pulv Dif " Wg
* PA Inlet Temp F
Pulv Out Temp : F
PA Flow Damp % .
PA Temp Cont Damp %
Pri Air Fan Amps AMPS
Pucy 2-A o /PR Temp. F 1269 | (28, 1262 1213
'y 2.8 « v o {E 125.¢ (272.Y 125 b {2l
« 2-C " . e (2.4 (22.5 izz. 4 lizu-3
¢ 20w " ol J2d.q 126.1 e {2 Y

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for parformance analysis.
* - When indicator scale is in different units, provide conve

(@ Etficiency data
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FLANT Of’ticﬂ'll'“f-l CATH

DATA ITEM UNITS | - 2 2
Test No.
Date 12/ ey J 1] Fef
Time ' Hours | jy30 isbo
) . 24 f; i Ld'i ﬁ‘.(
4 BOILER TEMPERATURES . .
1 WesraEcon 59 diF | Hibe Jsz.0 R | 4 ¥
“1 Water LvgEcon 1l -F ST F. 53280 ) i
StmlvgPriSH _ s1a/as| F  |wiv/sg A7vs/1344
Stm Ent Plat SH — F i
Stm Lvg Plat SH — F . _
StmEntSecSH . 17/ ¢ F o [927/743 [wi.cfo17 -
StmlvgSecSH 9 F | 767) | d40.d| ~— . .
Stm to RH Attemp 1- F 5Y8.8 840 :
- Stm Lvg RH Attemp _~ 511 F_ 572 | 5748
- Stm Lvg RH - boZ F ge@.f | 912.8
Water to SH Attemp 567 F wsTY | 2508
Water to RH Attemp 507 F 2550y 205
BOILER PRESSURES
Water to Econ - bos | PSIG | 2b72.8 ]| 2i74 4"
Orum Press tob | PSIG | 25129 | 25150
PSH in Press - PSIG
. S5tm Lvg Sec SH Gol PSIG 2399. 0 L249
RH Inlet bod| PSIG ¢o7.0 | Y40
RH Outlet ‘ Lo3§ PSIG -| 3573, A 34610
HIGH PRESS FW HEATERS
FW Lvg #1 Htr F
FW Ent #1 Atr z | Fcl ez it ]
FW Ent #2 Htr s |- Fcl 422 | 142.7 ' S-
#1 Htr Drain e | Fcl i3i? 1517
- #2 Htr Drain 6 Fclisr7o 7.1
Stmto #1 Htr-Temp | F bo0. b 5.7
Stmto #1 Htr - Press LocaL | PSIG 64 65~ ) :
Styro AZHe-Temp 2 | F | 796 7931 N S
Strrto #ZHtr-Press fecal | PSIG | 158 168 ' ' -
Fid ENT I HP HIR TempP Tl C (38.7 (g8 |
STM To #3 HP HIR TEMP (o] F ¥77 | 5743
STM 7o H3HPHTR PRESS Lochl PSIG] /%o 10
A3 HpHIR DRAN TEMP g ¢ (948 194.¢

LS ToMeER: PuBLic SERVice OF C@LoMpb,PHEBLQ ColorAPD . -
TJod nNo. 3 RB-50z . o ‘ - :
o 1 '
: i

.
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/ DATAITEM

PLANT  OPERATING

pATA

UNITS

Test No.

Date

\2fufxy

i/rﬁ?i

[43o

{ SO0

Time

Hours

AIR & GAS TEMPERATURES

Flue Gas Lvg Econ 2d 21

595.8/597.7

Xedjem.

Flue Gas Lvg AH 20[2.[

261572706

159-L {171

Flue Gas Lvg Hot Preéip zé/z

<31 [535 1]

Flue Gas Lvg Pri AH —_—

—

511]5'50.5

Air Lvg FD Fan 12413

792746

751/ 754

Air Ent Sec AH 14/ lis

Hihey-y

g3 g4

Air Lvg Sec AH 22 /23

ag.3/5s03

73/

Air Lvg PA Fan -

Air Ent Pri AH -

Air Lvg Pri AH ) -

Air Ent Pulv -

Ambient Air - -8

||| n|n|w|n{n]{n[n]|n

o2

ba.2

MISCELLANEQUS

Feedwater Flow 16z

LB/HR

SH Spray Flow ok

LB/HR

RH Spray Flow i

LB/HR

SH Spray Valve Posit —_—

RH Spray Valve Posit —

*HP Extraction Flow -—

LB/HR

032 Lvg Econ 306 /307

CO2 Lvg Econ

ES S

NOx (if avail)

Q; Lvg AH

CO; Lvg AH

@R @@

01 Lvg Hot Precip

CO; Lwvg Hot Precip

02 in Windbox

CO1 in Windbox

R R R 2| MR

NOx or CFA Part Posit

+ Fuel Analysis

Burner # Out Serv

Advise location of flow nozzle with respect to SH and RH spray take-off.
* - Any high pressure steam extraction upstream of reheater, excluding FW heaters

+ - Report data available - specific requirements will be requested.

Efficiency data

: 2
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- / DATA ITEM

2 FLANL VrEicm 1itpvg VAT
UNITS 2 z
Test No. -
Date 120 gy | i2/i]ed
Time Hours 1426 | ts2o |
DRAFT LOSS DATA
- ¥ Fan Disch - “ Wy
_SCAH In (Out) ~Wg
AH Air In - " Wg
AH Air Out " Wg
Windbox “ Wg
Furnace " Wg
EconOut - ' Wg
AH Gas In " Wg
AH Gas Qut Wg
Precip In ' Wg
Precip Out T Wg
iD Fan In "Wg
SH OQutlet Leg TC's F
RH Qutlet Leg TC's F
PULVERIZER DATA
Pulverizer # ,
#3[__*° Coal Flow _¥13 |MLB/HR] jys.a6 | 19876
© *PriAir Flow =~ MLB/HR )
* Sec¢ Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff “Wg
PA Inlet Temp F .
Pulv Out Temp - F B
PA Flow Damp. %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS .
Lu) 2-8 e faR Tomp | E 1289 [ 1294
-8, e | F li2g 124.3
20 4 . g lize.e 244
.t 7-0 oo y [_' {26.6 1 m7.2
LN

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysns.
* . When indicator scale is in ditferent units, provide conversion factor,

Etficiency data

CuSToMER Pujdtic SERVILE OF _CDI—DTZA-DB,
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FLAN ] emm nams e i ‘
- / /
DATA ITEM UNITS| 2 e
Test No.
Date i2]izley -
Time Hours | 0goo ©F30 2909 | 0930 | ftoco 7olo
{ TWSTANT G RIS Mu 333.5% [319.37 |320.8/] 307,09 |=/&32 | 217,51
BOILEA TEMPERATURES : . . -
Mwntoon - S F {7 Jgpd | 4738 T 4639 { o w737
Warer Lvg Exon nm | ¥ 507 |spa.s | s%9y [ 5598 | $55.0] s52.9
StmlvgPriSH sS4 /5| F Wopéf10.275.5 355 577v] 1594 | 1596 hcc 2| 12,6/ 758
Stm Ent Plat SH — F - - - L T ey
Stm Lvg Plat SH — F - - - - — —
StmEntSecSH - 7/8 P |7ss/meelio0 ifres.e fosa.s/795. o3 /o4 A 260f753.§ bt of7ud.
Stm Lvg Se¢ SH 9 F . 2417 496 4 9945 ey 9 l‘éfb:: 484.%
Stm to RH Attemp "_ it F Lz4.3 {127 betes (200 | 629 F | 6i4.7
Stm Lvg RH Attemp _ 51/ F 5746 | 545l $79.2 | 5703 Se2.9 | s%o.c
Stm Lvg RH Loz F 1069.71 tefo7 | /o008 S) 9959 | ro22,9] 9950
_Water to SH Attemp . 507 F 270 2772 2b9.2 | 24l2 2644 | 264.3
Water to RH Attemp 507 F 2729 | 2702 269.0 | 2682 204.9 | 269.3
BOILER PRESSURES
Water to Econ bos | PSIG lzave, P {2730, 702728 2 1o 7 {27087 {272u.7
Drum Press tob | PSIG [250RYy | 25914 [ 2vend [ 2o¥s.y | 2550.6 lasvs. ¢
PSH in Press — PSIG - . — ~ — — —
Stm Lvg Sec SH tol |'PSIG | 29e2.0| 2922.9] 24e4.2] 2402. 1] 2¢go0d.2]2uoz./
RH Inlet &o4| PSIG g i b 527.4] s20.5| 499.2 ]| 520.9 | ¢20.7
RH Outlet o3| PSIG | 4949 «foe| 4728 4504 | 973.2] 4730
HIGH PRESS FW HEATERS
FW Lvg #1 Hrr - F ‘ :
FW Ent #£1 Htr 3 FCp 338 | 1339 |37 122.2 [132.9 |33,
FW Ent #2 Htr 5 Feclises | jseo0 |l ysse | 1590 Lissr |issyd
__#1 Htr Drain ¢ | Fclito7 | juoy | 1344 1395 | (344 [ 1342
#2 Htr Drain & F C g1 I /e 16¢.y 1bd:S” l6bo | i66.&
Stmto #1 Hir-Temp |} F ey 14003 | £99.4 | 5119 bs3.5" | £49)5
Stmto #1 Htr - Press Locat | PSIG 79 12 26 92 43 g5
| smwpzrw-Temp z.-|- F V7929 17370 [ 7496 (7254 Jgo7.3 pIf4.r |
"} Somw#2Htr-Prem focot | PSIG | Zof | 20¢ EI Y (9% - | 20p -
Fid ENT #I HP HIR TEmP T & 19%.8 | i57.7 ja74 | 12572 {1973 {1972
M To A3 HP HIR TEMP 10| E 5774 | 5653 sso ] §70 | Seo§ | 357 )
ST To #3HPRTR PRESS Locfl PSI6| 520 529 o ‘| seo Soa | Soo
#THPHIR DRAIN TEMP 8 207 2o S 20%.2

Rortt oveERFIRE PeRTs CLoSED

AT o765 H3S |

203 29‘-[‘? Tesi .

s ToMeR: PUBLIC SERVicE OF CoLoMba',PusBLo ColorADPD .

Jo No.

R3-5p02.

1

| c-_7'1f
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pLANT OPERATING DATA

DATA ITEM uNITS | 5 —

Test No. ' - ) j
. - [ Date X i __ 2/ajed —1— —b-

Time Hours | o700 o820 | 0Fo0 0930 | topo | /230

AIR & GAS TEMPERATURES S N B
- (a){ FueGaslygEcon 247 F - lssofladie i3l of. tha dleniker ¥: STEEE
(3} FProeGas Lvg AH 20/21] F  broshtédlacifiss bet 8/2iq oy 222l 260 3272100 Lo3herd
()| _Flue Gas Lvg Hot Precip z4/7] F . |ea78fsoit Wardfyos 4lbasdfs09.6 | dou 1 fhoe.blg 093bo78 V00 /602 5
(3)| _Flue Gas Lvy Pri AH — F - — —_ -y —_ —_
' AirlvgFDFan 4213 | F  l474/ato yrs/ar] Ww73/6e. 7 [a7.2/96 .o lysefun y | 95748
(5)] _AirEntSecAH” _ 1y /s | F [a7.5/97.0 fas.s/as.t Jaw/57.0 [87.4/505 18 11/88.4 [1e0/26.%
(6)|_Air Lvg Sec AH 22[23| F buwdgovo Jsst.Yew. 6| serd/svr. Asss dfsuzdssisfoiddey st fonelz
: Air Lvg PA Fan — F ‘ .
(s)| Air Ent Pri-AH - F
. Air Lvg Pri AH - | F —

Air Ent Pulv -1 F ,

[ Ambient Air 18. F 304 293 | 29.7 3.2 | 3.9 30.7
MISCELLANEOUS _ ] ] ] ‘

Feedwater Flow “ 0z [LBHA | 20949 ] zoes | 20026 [1597.7 | 1547. 7] 223724

SH Spray Flow o4 | LB/HR — —_— - — —_ —

RH Spray Flow “To3|LB/HR | 3¢ da.32 | 3729 3183 | 4945 | g4y

SH Spray Valve Posit — %

RH Spray Valve Posit - %

*HP Extraction Flow — |LB/HR :
(®|_0: LvgEcon “3a5f30] % |3072.79]253/275]316/2 62232 |3 /2.0 2|09 o ¢
CQO2 Lvg Econ . o % : ! 7

NOx {if avail)

(9| _0: LvgAH %
CO; Lvg AH %

0O; Lvg Hot Precip %

CO; Lwg Hot Precip %

0, in Windbox % -

. €03 inWindbox %

NOx or CFA Port Posit .

+ Fuel Analysis

Burner § Out Serv , -

Frlatiner-iamidkity: ) % b . ]

Advise focation of flow nozzle with respect to SH and RH spray take-off.
* - Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Report data available - specific requirements will be requested.
@- Efficiency data . ) o

.z .
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FLANT [OFEICATING

DATA

DATA ITEM UNITS| 2 — — ——>
Test No. . - . )
Date . i 2/gd | — >
Time Hours | Ofoco o¥F3o o200 | 930 loo | {032
- [DRAFT LOSS DATA
A #FDFmaDisch . -1 *Ws | _ 1 =
AH Air In e ' Wa : ' .
AH Air Out " Wg-
Windbox “ Wg-
Furnace - 1 Wag.
EconOut ~ " Wg ;
AH Gas In ‘’'Wg =
AH Gas Out - " Wg
Precip In “Wg
Precip Qut. S " Wg
ID Fan In - “Wg .
SH Qutlet Leg TC's F
RH Qutlet Leg TC's ) F
PULVERIZER DATA
; Pulverizer # _ . . . )
(23| _* Coal Flow %73 [MLB/HR] /%60 | 13707 i34.68) ivogsTdz e [1yz/97
* Pri Air Flow MLB/HR] - :
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff . | "Wy
PA Inlet Temp . ~ F _
Pulv Out Temp : - F
PA Flow Damp "%
PA Temp Cont Damp T %
Pri Air Fan' Amps AMPS ‘ B
Pury 2-A CealfAll TEMP F 124 128.0 {Lf.0 j29.% [2¢.d (24t
v 2-3 L F 4286 127.4 1e7d 117.7 127.2 ] 1272
. 2-¢ - v e 12i.7 1273.0 128 1232 | 130 J 234
o 2D o = {25 16,6 1126 i27.0 106.7 izb.f

" The DRAFT LOSS DATA listed on this page is of value, but not absolutely essentia) for performance analysus.

* . When indicator scale is in different umts. provide conversion factor.
@- Efficiency data
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PLANT  oOf&xAn uuu/ CATH

L [
DATA ITEM "UNITS pr] .
Test No.
Date ) 12} 2/5uf -
Time Hours' | 1{pe | 1136 | /Joo {330 | /Yoo [id 30
[ TUSTANT _GRUSS GeN. Mud | 25260 | 305,06 286 52 [305.23 | 240,37 ]|240. 89
WT oN Load DEmAND ' L ‘
. FBOILER TEMPERATURES — _
J i 5591 ¥ qsz-%-; RARE TR WX MO0 T
;Vnelr_LvﬁE;n 5- /3:! 1; Ss?’s"-l‘ $53.6 | 5599 | 55%.4 1 5947.2 | «v/5.9
tm Lvg Pri 14-f 515 751, 60, R , \ 3] , , p
Stm Ent Plat SH — F —Z-W 7:11/53” 7:1426 428 7”‘1_?_.”2 7.?7:_/742 7;3._{5(;3
Stm Lvg Plat SH — F - - - .- - —_— v
StmEntSecSH - 7/% F 7467288 2 amsfaus dowufa¢r.0 hrta 25y Jhvesfrae.o brsoglzya 7
Stm Lvg Sec SH 1 F 2gc( lg9de | 9963 [q1us6 | atr.g | rieny
Stmto RHAMemp F bolR.l | brb.f £:31.9 bo7-t | §93.9 | bio.y
StmlLw RHAttemp 51 | F s34-2 | 5418 | 5416 1 ¢5g.6 |55Y.8 |$37.9

. Stm Lvg RH - boZ F. | 992.83 | jou95]| 1e10.3 | Jooo.0] 477.0] avi.p
Water to SH Attemp 507 F 26725 2078 ] 2670 ] 262,/ Zé.0 | 2453
Water tc RH Attemp 50" F 26787 2628 26201 26720 | zgs.0 | 2403

BOILER PRESSURES . ‘

. Water to Econ bos | PSIG | 27/07 | 2716.7 | 27267 | 27207 J2698.6 | 270v.4
Drum Press gob | PSIG f2st2.3 | 25322 25%9.0)2¢372.7 | 25232 2524 b
PSH in Press —. | PSIG - - - C— -— —
StmLvg Sec SH tol | PSIG | 2H426.0 | 2928 | 2d2d.e 2uogad {2yod.2 [2409,
RH Inlet Lod| PSIG [4638 | 4543 [ #7197 | 665 [ deqg.d | #bé.y
RH Outlet Lo3| PSIG | 4i3.2 | Yoy | 4290 | 407 | 413.b | 416

HIGH PRESS FW HEATERS
FW Lvg #1 Hrr F ] ] .

"~ FWEnt #1 Hur 3 Fll 13021 (318 3Ly itz | 1304 ] 13e.v
FWEnt #2 Htr s Fecl 153711524 (535 Lusdd F 1519 {52l
#£1 Htr Drain o | Fcliz241 1222 11322 [i39.4 |i366 (1348
#2 Htr Drain & FcC| 162.2) 1643 | 1636 Jouf 8] 1620} s62.5
Stmto #1 Hir-Temp | F CE7.8 | boo-b | be37 55920 | v¥0.5 | 5iz.e
Stm to #1 Htr - Press. LocaL | PSIG | " ¥o go 77 R ET go
Senwm#2tr-Temp 2z | F | 7%0.§ | 7350 | 7930 Y 742.4 | 772.4 L2749

 StmtoAZHir-Press tocAaL t PSIG | (70 1 40 1 99 - }-i9r 12} 440 -

Fil ENT 33 Hp HTR TEMP 1] c 199 | a5 4 (A< Jass [ 1930 J(4356

ST To #3 HP HIR TEMP 5tz.9 ] Susip [ SH%T | w27 (551G [5I64
STM To HI3HPHTR PRESS toeAL ps;c g | gre 470 | 449 4bo | 8o
#A3 HP HTR DRAIN TEMf g ' C 20(.5 2930 _ 202+ 2o03.]...200.) 2ooO%®

cus ToMeR: Purure SERVicE OF C-oLoKApa Pu.EBLo ColoRADDL .
Jol WNo:. ;. Rl3 -50z .




PLANT OPERATING PATA

DATAITEM UNITS | R >
Test No. - — B
Date - IR 12/1z )94 -
Time . Hours | tiow {{30 {302 | /330 (Woo | (Yl
AIR & GAS TEMPERATURES | . ‘ _ ) :
~{a)f FhwbasisgEron - 24 /261 F  Li7afriq k3. TETR] - lg2)2 §o2afgrr §
{3 Fewe'GesLvg AH 20j2]1] F zia.«ﬁeuu.glmo b0/ 240 25 3oL £¥/Li6. b L3 bl
a)| Fiue Gas Lvg Hot Precip 24/24 F  leor ot e z/m.r $912/29). ;93 el s277/591 8lems 2 e
(3)[_Flue Gas Lvg Pri AH — F -~ A = —
Air Lvg FD Fan 12/13 F dedlye.l qﬂ/ws.f 42.3/97:. 0 43[474' .4/qd qr-7‘/§-
(s)] AirEntSecAH  _. 4 fi5 F os.1/9g4 iorafa4.; Foutiea 4 [loniaffe.3 |ro2 b fiotd{r033fr0l.
(5)| _Air Lvg Sec AH 22/23) F lousfsusylon thedsiafndié o otfsat lsual/cae g6 57539,
Air Lvg PA Fan — F j ’ o
()| AirEntPiAH - T— F
(6) _AirtvgPriAH - | F ‘ -
" Aijr Ent Pulv - F .
(D[ Ambient Air___ 18 R EIN 2L 30.g 135 | 3lo 30,
MISCELLANEOUS _ 3 T
Feedwater Flow oz |LB/HR |;337.2 | (%40.7 | 1776, 2 | 1564.2 [ 1242.9 | /£19.6
SH Spray Flow Hou |LB/HR | = — - — - — - -
RH Spray Flow To3|LB/HR | o3 45.05 | 44.67 | 204 |2522 | 4H.37
SH Spray Valve Posit — % -
RH Spray Valve Posit - %
*HP Extraction Flow ~— |LB/HR ‘ ‘
()] 0 LvgEcon “305/390 % a3z aaifeav]ed vz es| 2015|287 [277]2.56/2 6
. €Oy Ly Econ I o , i - 4
NOx (if avail}
(9]_0: LyAH %
CO; Lvg AH %
" (2 Lvg Hot Precip %
CO: Lvg Hot Precip %
02 in Windbox' % -
CO; in Windbox %
NOx or CFA Port Posit
+ Fuel Analysis
Burner F Out Serv -
RelatwerHomatity n> i 3
. ST T T T e y s P

Advise Io_wtion of flow nozzle with respect to SH and RH spray take-off..
* - Any high pressure steam extraction upstream of reheater, excluding FW heaters.
- + - Report data available - spedific requ:rernents will be requestai
(2) Efficiency data

2 S
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FLANT [ OPERATING DATA

DATA ITEM UNITS 2 -
" Test No, ‘
Date rErES L - —
Time Hours | j/00 it30 ;300 (330 |l4eo 143
- | DRAET LOSS DATA
r") - ¥£D FanDisch . *Wyg. L=._; - B — - -
4 “SCAH n 10} - W
' AH Air In - “Wg
AH Air Out - * Wg
Windbox " 'Wg- -
_ Furnace “Wg.
Econ Out - *Wg !
AH Gas In ' Wg ~
AH Gas Out - " Wg
Precip In “Wg
Precip Out - "Wy
ID FanIn " Wa
SH Outlet Leg TC's F
RH Outlet Leg TC's F
PULVERIZER DATA
Pulverizer ¥ .
@ * Coal Flow %13 [MLB/HR 143, %0 ¥y, 5t {6, 46 | 1yb.G% {47.22. | /97 35
| * Pri Air Flow MLB/HR :
* Sec Air Flow MBL/HR
Pulv Amps AMPS
Pulv Diff " Wg
PA Inlet Temp . _F —
Pulv OQut Temp F
PA Flow Damp %
PA Temp Cont Damp %
Pri Air Fan Amps AMPS . _
PaLy 2.,1 Cotkfpua TP E 234 ngv |i23§ 127,72 jteig 122.9
) 13 3 " [ 1277 (17.7 e 2.6 17.0 (27.% 127,90
o z—c ‘“© % F 23.5 iy li23.7 /230 fyz3o | i23d
oy 2-b X F j26.%- 127, 1275 263 | 127,0 | i263

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for perfnrmanqe analysis.
When-indicator scale is in different umts, pruwde conversion factor. ‘ ‘

‘ @- Efficiency data

—— ~

' ' 3 .-
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FLANY  wpern e uwaan

/ . DATAITEM . luniTs| 2 .
Test No, ] .
Date - 12/12/ %4 —
Time Hours | Jspo [y 530 [/é6v Y
TUsTANT GEN. Gﬁass Mmw 315,43 {34317
- J BOILER TEMPERATUHRES , )
A s F (g3 (o L Y
Y Yarer LygEcon - ~ -3 F sped | 57306 - .
StmLvgPriSH  s1a /s | F  |76l4hag.d1706/03]
Stm Ent Plat SH — F ' o :
Stm Lvg Plat SH — F ‘
StmEntSe¢cSH _ 17/% F 7€04f7¢9.3 {757 f7un4 ]
- §tm Lvg Sec SH b F tol4-7 | 102).7 '
Stm to RH Attemp i F 633.1 | 651.8
Stm Lvg RH Attemp 511 F 561 547.2
Stm Lvg RH . D F (oo | /0536
Water to SH Attemp 5071 F 267.6 12T
Water to RH Attemp 50} F 2676 273108
BOILER PRESSURES .
Water to Econ oS } PSIG [24.7 12738/
Drum Press tob | PSIG | 2534.8 |25y ¢
PSH in Press - P5IG —_ -
Stm LvgSecSH . 4ol | PSIG [2241.7 23417
RH Inlet tog| PSIG | 21,1 54,0
AH Outlet Lo3| PSIG | 4734 | (0
HIGH PRESS FWHEATERS | -
FW Lvg #1 Htr _ F
FW Ent #1 Htr 3 F Cl1zzz 1342
FW Ent #2 Htr £ Fcl sd.f | 15722
#1 Htr Drain g | F C [34.0 140
#2 Htr Drain [ F ol 6.1 lert
Stmto #1 Htr-Temp | F (e b2s.y
Stmto #1 Hir - Press tocat.| PSIG g 9o ‘ - :
Stnto fZHr-Temp - - F 742.3 ) §24.% ‘ B
Stmw PIHr-Press LocAl | PSIG | 270 - | 22
Fud ENT 3 HPHIR TEMP 7]l C 1970 | 14949.%
To#3HPHIR TEMP o] F | ot94 | $49.F
ISTM 7o AIHPHTR PRESS Loefit PSIG) S3¢ S0

AIHPHIR DRAIN TEMP g ¢ 20850  lef.|
Note ,’:;‘*5)‘?};‘%‘”5 open: To 109 @ J4yEHRs, To 207 @ 14SS, To 307 @ 15057 To
cus ToMeR: Punlic SERVILE = OF C.ot_ompo Puerst_o Col oRAPD .
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PeAnT OPERATING DATA
—
DATA ITEM uNITS | 2
Test No. .
Date: 12/151 84
Time Hours | /5 0v €30
AIR & GAS TEMPERATURES |
8 Fmsamw-zijg' F  Yvothre Jolos
)| FreGuiwAl  20/21] F  hedpae 226 1 j2up
(a)! _Flue Gas Lvg Hot Precip 7¢/z4 F .3/cq( %03 /607
(3)|_FlueGasLwaPriAH  — F ) =
| Air Lvg FD Fan 1213 F ldg oMo fetor.e
() _AirEntSecAH . jy/is | F_ 149487394 /5¢7
(&)|_Air Lvg Sec AH 22/23] F _Ies\laydusifoey
Air Lvg PA Fan. —. F ' o
G| ArEmPiAn - — F
(®)| AirLvwgPiAH = F
- Air Emt Pulv - - F
(D[ Ambient Air 18 Fo_l 304 Y304
MISCELLANEQUS
Feedwater Flow 70Z |LBHR | 19é0.5 Jzi128.1
SH Spray Flaw nout | LB/HR —_ 10.77
RH Spray Flow To3ILB/HR | 43.42 | 4193
SH Spray Valve Posit — % ' ‘
RH Spray Valve Posit - %
* HP Extraction Flow — |LB/HR .
(9)|_0: LvgEcon 306f300 % bay/z.g0 I3 aeha 3]
CO: Lwy Econ % E j T
: NOx (if avail} )
(3| _0: LvgAH - %
CO; Ly AH %
Q: Lvg Hot Precip %
CO; Lvg Hot Precip % .
Q: in Windbox . %
C0O; inWindbox- %
NOx or CFA Port Posit
+ Fuel Analysis
Burner # Out Serv
Relateebismtlity- % ) b
1

Advise location of flow nozzle with respect to SH and RH spray take-off. :

"~ * - Any high pressure steam extraction upstream of reheater, excluding FW heaters.
+ - Heport data available - specific requirements will be requested. .
(2> Efficiency data :

2‘ .
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PLANT | OFPERATING DPATA

DATA ITEM UNITS | . 7
Test No,
Date vefinfed Livhn/ef | . . N T
Time : Hours |[s o5 (3o -

DRAET LOSS DATA

i FDFmmDisch - = §___ - .
-} "SCAH In {Oot) ) - " Wg e ———
AH Airin - ‘“Wg
AH Air Out " Wg
Windbox ) “Wg-
Furnace ' ‘ ” Wg
EconOut ~ 7 “ Wg : ]
AH Gas In o |-wWe | } ! : =
AH Gas Out D “Wg .
Precip In  Wg
Precip Out ] *wg P
iD Fan In Wy
SH Qutlet Leg TC's F
RH Outlet Leg TC's F

PULVERIZER DATA
Pulverizer #

(@3] _* Coal Flow ~ 2/3 |MLB/HR] t47.82 | 141.72

* Pri Air Flow , IMLB/HR] T - |

" * Sec Air Flow MBL/HA

Pulv Amps ’ - | AMPS

Pulv Diff . | “Wg ‘ ‘

PA Inlet Temp . F . . ‘ ]
Pulv Qut Temp - F. - T -

PA Flow Damp : %

PA Temp Cont Damp ) T %

Pri Air Fan Amps AMPS - ’ o |
pury, Z-A Collpip TEMP E {26.9 | 1266

i a-8 J F . |iz5.d vy 7

W Z-C .o F j22. 6 12z, .

w 2-b - . “ F (252 (z4.6 -

. The DRAFT LOSS DATA listed on this page.is.of value, but not absolutely essential for pafonnancaanalygs.
* . When indicator scalg is in different units; prov[de conversion factor.

@- Efficiency data

N ) a _ . " ,
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WYOKAK. COAL ANALYSIS

_Date 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-9 2-10 2-11 2-12 2-13 2-14 | Avg
Time 2300 1700 400 1530 1523 1010 300 2330 800 1600 434 311 500
Ultimate (wt% dary)

‘Carbon 64.36 | 62.34 |60.90 { 61.75 [ 61.94 59.52 57.07 56.60 | 59.77 57.73 | 57.65 58.50 57.1 59.63
Hydrogen 4.77 4.90 4.66 4.31 4.59 4.827 7 74.43 4.20 47.45 4.17 4.14 4.58 4.45 4.50
Nitrogen .86 .8'0 .85 .91 .88 .84 -80 .82 .86 .84 .84 7.78 .76 0.84

.68 .98 .73 .37 .58 1.86 1.09 0.63 71 .33 .35 1.03 .67 0.76
Sulfur .67 .91 .73 .36 .59 1.89 1.03 .60 .69 .31 .34 .96 .71

Ash (ASTM) 6.81 6.31 8.38 | 10.32 6.49 | 10.03 | 12.11 9.57 6.64 9.67 | 10.99 | 10.57 | 11.14 9.16
Ash (2408B) 6.00 5.56 8.08 6.08 6.40 9.99 12.18 10.33 6.37 10.30 10.89 10.05 11.03 -

Ca0 V(Wt% ash) 24.49 22.58 17.95 | 23.19 | 21.37 12.94 11.83 13.45 [ 22.49 13.91 10.45 11.46 10.65




WYODAK ASH SAMPLE ANALYSIS

HL1=)

|

Sample Number 925 942 945 950 982 983 00z | 004 005 006 930 953 940 984

Date 2/2 2/3 2/4 2/5 2/6 2/17 2/9 2/11 2/12 2/13 | 2/14 2/4 | 2/2 2/6

Type of Ash Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Fly Bottom Bottom: Tip

- Ultimate (wt% dry) f

Carbon .08 .42 .09 4. .07 .20 - .12 .10 .15 .28 .28 .25 .37 .26
Hyarogen .02 .02 .01 {ffbl j‘ .01 .01 .02 .01 .01 .02 .04 .04 .05 .01
Nitrogen .00 .04 .02 | oo | .00 .00 .02 .01 .02 .01 .00 .00 .06 .01
Sul fur .41 .36 .44 .47 .47 .44 1.03 .40 .37 .42 .40 .15 .09 .09
.43 .28 .43 .43 .48 .42 1.06 .41 .33 44 .41 .17 .11 .08
Ash (ASTM) 99.68 | 99.60 | 99.76 | 99.76 | 99.73 | 99.74 | 99.29 | 99.73 | 99.73 99.75 | 99.70 | 99.58 | 99.13 99.44.
Ash (240B) 99.66 | 99.36 | 99.79 | 99.58 | 99.83 | 99.75 | 99.26 | 99.79 | 99.81 | 99.48 | 99.71 | 98.76 97.39 99.45
Ca0 (wt% ash) 19.32 | 17.88 | 18.57 | 18.69 | 17.51 | 16.46 | 21.14 | 17.19 | 17.93 | 18.17 | 17.93 | 11.27 11.77 8.72




PACIFIC POWER & LIGHT

COAL ANALYSIS JANBS
DAY TONS “MOISTURE %ASH %BULFUR BTU/LB
1 5829 31.6 5.9 .51 7957
2 5740 o 32.2 - 5.2 .35 7924
I 5944 29.6 5.7 .36 8278
4 'S832 30.5 5.4 .39 - 8011
5 5941 29.1 6.8 .28 - 8126
6 5398 30.5 5.9 .27 8223
7 5444 29.1 5.8 .35 8315
8 4308 30.0 b.1 .43 : 7941
g SB811 29.6 5.8 .34 , ‘ 8134
10 3934 29.3 b.1 .43 8261
11 5752 29.7 5.4 . 45 8195
12 4013 29.3 5.9 .37 8119
- 13 5851 29.1 6.1 .42 8231
14 S725 "30.8 5.5 25 7946
15 5826 30.9 5.4 . 30 7983
16 S815% 0.2 5.7 .40 ' 8081
17 5779 30.0 5.5 .39 8127
18 5BB8S 0.2 6.1 .46 ‘ 8008
19 6650 30.4 4.6 .30 814&0
20 6164 30.4 5.3 .32 ‘ B0&&
21 5341 27.3 6.0 .40 ' 8289
22 4540 29.3 &. 4 .78 8137
23 5752 - 30.7 6.6 &7 7909
24 5742 30.3 4.1 . 65 8081
25 5547 31.6 6.0 .40 7970
26 6105 31.8 &.4 .35 7812
27 6038 30.8 6.5 .52 7950
28 5945 29.0 8.0 .70 7982
29 xz18 29.8 6.3 .64 8148
30 4044 30.5 &.3 .54 7963
31 5870 29.5 6.3 . 44 8109
WEIBHTED AVERABES

182110 30.1 & E . A4 8077

cc: Plant Hanlgcr—Plant‘Dplratinnl—Planf Engineering
Thermal Operations Dept.-900 PSB, Resources Dept.-300 PSB
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PACIFIC PDWER & LIBHT

COAL ANALYSIS FEBBS
DAY TODNS ZMOIBTURE %LASH 4L8BULFUR - BTU/LB
1 5981 28.9 4.9 .57 8124
2 6107 29.9 6.2 « 30 8131
3 46352 29.9 6.9 -7 7993
4 5980 29.5 &.3 <46 7987
S 5942 29.3 &.5 « 36 go81
& 5680 29.1 -1 - 99 8123
7 9302 30.1 &.4 « 62 8012

8 .
-] _ .
10 5502 . 29.9 &.1 .40 28028
WEIGHTED AVERAGES : ‘
456866 29.46 &.5 « 934 - B0&0O

cc: Plant HanaganPlant Operations—Plant Engineering
Thermal Operations Dept.-900 PSBE, Resources Dept.-300 PSB
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'anmv AIR éw\;r' :
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' PRIMARY AIR TEMPERATU e

- ML OUTLET TEMPERATURE

'FEEDER SPEED;

' CoAlL PIPES SAMPLED 2

2]

N T -
. O s

o

SCREEN SCALE | CRamMs o SiEVE | % ou SIEVE | % PASSING
s0 4327 XL 99.5¢
100 3.293Z 3.3% 96. /7
200 /2. 4772 | por ¥3.36

GRAMS IN PAN
"TOTAL SAMPLE WT.

REMARKS AND COMMENTS?

191.0992

¢3.36

Q7.3023

10080

F (175° max.,

20
. OJ




PULVERIZER  FINENESS

‘REMARKS AMND COMMENTS:

DATE: D)/ 85
. miLe No. B o L
bATA TAKEN BY /7 V) .
kw on ML _ 725 Kw
| pémAkv ({m— F"ll:}w ¢ 7 o
| | PRIMARY AIR TEnPeRATQRE': @ °F
- M ‘OUTLET TEMPERATURE < T3 ‘ “F (175° max.)
|  FEEDER SPEED : € % 7 |
. CoAL PIPES SAMPLED : L 2 E’ 3. [
P = Y I R
SCREEN scaLt | GRams ou siEvE | % on SIEVE | % PAssING
50 S267 | .52 | 99.95
- 100 7.0/56 7, 2088 G2.25
200 /. 3/53 /8. 5175 | 7343
GRAMS IN PAN 7/. Ho4E 73.4/325_' |
ToTAL MHPLE‘V‘II. ¢7,320¢ vaele B




PULVERIZER

oATE:__/,ZLM@_" |
- mie No. —C o R
' duwr!
Y00 kw
. ?Z’/ ) °/9 -
YO

N—— 7 '
5 cF (115% man)

FINENESS

" DATA TAKEN BY

KW oN MILL :” |

PRIMARY AIR FLOW :

PRIMARY AIR TEMPERATURE :

. MILL OUTLET TEMPERATURE *

F_ssoén .SPEE.D..’ jfé A o
.COAL PIPES SAMP’LED: L D ‘2.' D ‘ 3 D .
+ 0O s 0 0O
SCREEN scaLe | GRAMs o SiEVE | % ow SIEVE | % PASSING
so 9Y0Y | T17 | 99/3
0o | 6438 | £ 9823 | 92.25
_200  |/57990% | sL.499¢ | 75775
c.ams‘m PAN j‘/ 32{ Ch J_f?.ﬁfz . |
TOTAL SAMALE WT. 97 ?/25’ | 0
REPMR;S_ AND COMMENTS:
\

SIS



PULVERIZER  FINENESS

e PR
DATE: 47’,/ L ES

':.MILL NO. — JD .

'DATA TAKEN 8y

4/, / |
QCO | Kw

PmMARv AR Flow : é_@ %

K\J ON r‘l!u. :

" PRIMARY AIR TEMPERATURE | m v

120 *F (115° max.)

MiLL OUTLET TEMPERATURE |

FEEDER SPEED

L %

460.\1_, PIPES SAmMPLED = L D 2. D
5. s.
SCREEN SCALE | GRAM3 o SIEVE | % on SIEVE | % PASSING
s0 2604 2767 9974
100 53700 140969 | 93.03
200 24 4589 lasvorz | (923
CRAMS 1N PAN | (5. 72@,2‘  (¥ 2252 .
TOTAL SAMPLE WT. Qé, _27?5 /00

REMARKS AND COMMENTS:




PULVERIZER  FINENESS

/ . s -
L4 //‘;_—-/ F“—/
DATE : — 7 |

LI MILL NO. &

| -MUM ] |

DATA TAKEN BY \
KW OoN MILL: . f//O_ Kw/
PRIMARY AIR FLOW ° . 9( %7 -
B 7 . = ) -
PRIMARY AIR TEMPERATURE © [ &% . F

~ MiLL OUTLET TEMPERATURE
-CC_ML PIPES SAmMPLED 2 | L

O
5. U4

110 F C175° max.)
% < | |
20 20
s. 1 e O

FEEDER SPEED:

SCREEN SCALE | GRAM3 onl SiEVE | % om SIEVE % PASSING
s0 .2057% 2372 99, 7
100 zu9cs | 35228 | 9424
200" P 2ryvy /1. 2196 Y. 52

GRAMS IN PAN 233399 " | 94,5217

ToraL saMPLE WT.{ - F(, 7705 100 |

REhARks AND wnnzu#s:
N
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