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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. ·Of particular interest 
was the development of NOx 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 NOx, 02, CO, S02, and C02 were continuously monitored using a 

mobile test trailer. The nominal NOx-emissions with the circular burner at 

Comanche were 550 ppm at 0 percent 02· Full-load NOx emissions at Wyodak 

with all mills in service were 395 ppm at 0 percent 02· 

Since both boilers were operated over a narrow excess 02 range, the data 

were not sufficient to establish NOx emission as a function of excess 02· 
However, the data from both boilers do show a strong dependence of NOx on 

both boiler load and firing configuration. 

This work was carried out by Energy and Environmental Research 

Corporation under EPA Contract 68-02-3130, through Babcock and Wilcox 

Subcontract 940962 NR. 
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1.0 INTRODUCTION 

Field evaluations to determine the emission characteristics of Babcock & 

Wilcox (B&Wl 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 facility. B&W circular and 

dual register burners were al so evaluated in the LWS. The objective of the 

field evaluation was to develop a correlation between the test results of the 

circular and dual register burners in the LWS and in the utility boilers. 
This correlation could then be use~ to extrapolate the performance and 
emissions of the distributed mixing burner to a large scale utility 

appl i ca ti on. 

Field testing was conducted at two boilers, one equipped with the 
circular 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 boilers 

and test plan are described in Section 3.0. Detailed results are included in 

Section 4.0. The appendices include test procedures, data, a.nd quality 
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 

configu.ration. The front and rear wall burners at the Comanche boiler are 

directly opposed with four rows of four burners each. The front and rear 

wal 1 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 

lower 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, 

load, and excess air were controlled by plant personnel. The overfire air 

NOx ports were closed during the da.}' 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 circular and dual register burners operated 

satisfactorily during the tests. Exact flame lengths 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 percent at Wyodak. Thus, the data were not 

sufficient to establish NOx emissions as a function of excess 02- Figure 2-1 

shows NOx emissions at the two boilers as a function of load. Both 

correlations show a similar slope, with lower emissions. for the dual register 

burner at Wyodak. Nominal NOx emissions with the circular burner at Comanche 

were 550 ppm at O percent 02 (0.64 lbs/106 Btu). Full load emissions at 

Wyodak with all mills in service were 395 ppm at 0 percent 02 (0.46 lbs/106 

Btu). More detailed test data are presented in Section 4.0. 

,, 
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TABLE 2-1. BOILER DESCRIPTIONS 
(_ --- -~ -~~-=~~,;.· 

l - - •' 
- . -v- - -

UNIT COMANCHE UN IT 2 WYODAK UNIT 1 ·' 

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

BOILER MANUFACTURER B&W B&W 
YEAR OF INITIAL OPERATION 1976 1978 
GROSS GENERATING CAPACITY 35d MWE q 350 MWE 
TYPE OF BURNER B&W CIRCULAR B&W DUAL REGISTER 
NO. OF BURNERS ,' . '.·" 32 30 
NO. OF MILLS 4 

,-, 

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 45'D x 180'H 
COAL TYPE SUB BITUMINOUS SUB BITUMINOUS 
ADDITIONAL FEATURES 8 NOx PORTS . :~' SEALED NOx PORTS 

OPPOSING BURNERS OFFSET 
COMPARTMENTED WINDBOXES 

'~-
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TABLE 2-2. BURNER OPERATING CHARACTERISTICS 

UNIT COMANCHE 

BURNER TYPE CIRCULAR 

TYPICAL BURNER BOTTOM BURNERS-REGISTERS 5B% OPEN 
SETTINGS TOP BURNERS -REGISTERS 100% OPEN 

FLAME CHARACTERISTICS LONG AND NARROW 
0-2 FT STANDOFF 

WYODAK 

DUAL REGISTER 

OUTER REGISTERS 50%110PEN 
INNER REGISTERS 25-50% OPEN 
SWIRL ~ANES 45% OPEN 

LONG AND NARROW 
35 - 44 FT LONG 

0.5-3 FT STANDOFF 

. 
' l 
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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 horizontally 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 lbs/hr at l0050F and 2500 psig from the superheater. The 

rehea ter outlet tempera tu re and pressure are 10050F and 555 psi g. The boi 1 er 

fires a subbituminous coal with a higher heating value of 8400 Btu/lb 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 mi 11 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 located in the lower two rows. 

Anoth~r 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. 

These 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. The coal is 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. Figure 3-2 shows the burner 

settings during testing. These settings are normally not changed. Burners 

-
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TABL.E 3-1. COMANCHE PLANT UNIT 2 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 Fl owra te 

Steam Pressure 

Superheat Temperature 

Reheat Tempera tu re 

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 

84.57% at Maximum 
Continuous Rating 

2,540,000 lb/hr at 
Maximum Continuous 
Rating 

2500 psig 

1005°F 

· 1005°F 

384 x 103 Btu/hr-ft2 

400 x 103 Btu/hr-ft2 
. 
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North Side (Front Wall) 

Swirl ~ t8 18 re 
Register Setting: 17 17 18 18 

O = Closed 
18 = Open 

re ~ re re 
18 18 18 9 

ro tg re re 
18 13 14 15 

r'9 re re (8 
10 13 11 7 

South Side (Rear Wall) 

Swirl re ~ rg ro 
Register Setting: 15 18 18 7 

ro re re re 
11 11 14 12 

13 rs r@ re 
18 7 10 9 

rg r8 re re 
11 11 10 8 

Figure 3-2. Comanche~nit 2 burner $ettings. 
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on both the front .and rear wal 1 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 Hill Power & Light Company. 

Commercial operation of the plant began in 1978. The plant has a rated 

capacity of 330 MWe with a steam flowrate of 2,600,000 lb/hr at 1800 psig and 

lOOOOF. The boiler is equipped with two superheater banks, a pendant 

reheater, economize·r, and regener~tive air heater. A diagram of the boiler :~ 
..1-' 

is shown in Figure 3-3 with key boiler specifications listed in Table 3-2. 

The boi 1 er fuel is pulverized subbi tuminous coal supplied from a mine 

near the plant. The coal has an average higher heating value of 8000 Btu/lb 

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 

,~· 

t,, 

uniform coal distribution. The venturi plug shown in Figure 3-4, had been l f',: -1;; 

removed about one year prior to this test program at the Wyodak pl ant. 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 axial spin vanes. The 

multiple air passages and the associated controls allow variation in the rate 

3-5 
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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 Fl owrate 

Steam Pressure 

Superheat Temperature 

Reheat Temperature 

HA/SC 

Design (5 mills) 
Field 

r· 

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 lb/hr at 
Maximum Continuous 
Rating 

1800 psi g 

1000°F 

lOOOOF 

i------ ,----------·~~-! 

1

387 x 103 Btu/hr-ft2 \ 
!330 x 103 Btu/hr-ft2 I 
--------------
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Figure 3-4. Babcock & Wilcox dual register burner. 



of fuel and air mixing, thereby controlling NOx emissions. The compartmented 

win db ox separately controls the combustion air fl ow for the group of burners 
associated with each pulverizer. The compartmented windbox thus permits 

balancing 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 uni form 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 3-'J;~ Each register control had 18 divisions, with 
'J 

notch 1 representing closed and notch 19 representing open. Thus, each 

division for the registers represents approximately five degrees of motion. 
The spin controls al so have 18 notches, but there is a 2: 1 gear ratio that 
permits 1800 of travel; i.e., o to goocw and o to gooccw. 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 operation 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. ~hen 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 mill out of service, the windbox 
compartment for burners Dl-D6 is closed so that only about 10 percent of the 

total secondary air is supplied for cooling. The other additional 
configuration had C mill, which supplies burners Cl-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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Figure 3-5. Wyodak Unit 1 burner arrangement. 
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TABLE 3~1. WYOOAK UNIT 1 BURNER SETTINGS 

·-
Front Wall Rear Wall 

. I \ 

Outer Inner Spin"'. Outer Inner Spin 
Burner *' Register ... Burner Register~· 

. ¥ 
Vanes"' Register Vanes Register 

-

Bl . 7 6 5 Al 8 10 3 

B2 9 10 2 A2 8 10 7 

B3 7 10 2 A3 9 10 5 
I 

B4 7 9 2 A4 
. 

9 10 4 

85 8 10 2 A5 · 10 11 5 

86 7 11 2 A6 9 10 4 

Cl 9 10 2 El 9 10 4 
C2 8 .10 4 E2 9 10 5 

C3 9 10 3 E3 9 9 4 

C4 5 8 4 E4. 9 10 4 
C5 5 7 2 ES 9 lo 

.r 

4 
C6 9 8 3 E6 8 9 4 . 

01 10 10 3 04 9 10 5 
02 9 10 3 DS 9 10 3 
03 9 . 11 3 06 9 9 5 

. 

• • .,l.-,--

*Notches Open·c: · 



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 Wyodak 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 fi.eld test plan for both boilers. Boiler operating 

conditions and performance were monitored using plant instrumentation. 

Gaseous emissions of NOx, 02, CO, S02, and C02 were continuously monitored 

using a mobile test trailer. Sampling was performed at both boil~rs 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 

characteristics and evaluation of combustion efficiency as determined from 
ash analyses and CO emissions. The relative fuel/air balance to the burners 

was assessed by gas stratification measurements obtained at the air heater 
inlet. In addition, furnace gas tempera tu res 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 BOILER DATA FROM PLANT INSTRUMENTATION 

1 FUEL FLOWRATE 
1 STEAM QUALITY AND FLOWRATE 
1 WATER/STEAM TEMPERATURES AND PRESSURES 
1 AIR/FLUE GAS TEMPERATURES AND PRESSURES 
e BOILER LOAD CYCLE 
1 RANGE OF BURNER OPERATING CONDITIONS 

2.0 EXHAUST GAS MEASUREMENTS BY EER 

e CONTINUOUS MONITORING OF NOx, CO, c62, o2, 
S02 AT AIR HEATER INLET 

C11 PERIODIC ANALYSIS OF COAL AND ASH COMPOSITION: 
COAL FEED 
FLY "ASH AT AIR HEATER INLET 
BOTTOM ASH 
PARTICULATE COLLECTOR HOPPER 

3.0 BURNER/BOILER PERFORMANCE 

1 FLAME OBSERVATIONS 
1 COMBUSTION EFFICIENCY FROM COAL AND FLUE 

GAS MEASUREMENTS 
• FURNACE GAS TEMPERATURE WITH WATER-COOLED 

PROBE AT WYODAK 

Figure 3-6. Field test plan • 
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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 NOx, 02, CO, S02, and C02 were continuously monitored during this period. 

The plant was operated in response to system demand. The NOx overfire air 
ports are normally partially open. At the request of EER, the ports were 
closed during the day, but opened at night. Otherwise the boiler operating 

conditions were establ is.hed by the plant operators. Emissions were measured 
at this unit by Exxon in 1977 as part of another EPA progra~. Exxon's 

results are compared to the results of the current -test program. 
' - ::,:-._ - -- .' 

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 l 

in Figure 4-1. The overall averages are summarized in Table 4-1. During a :i 

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 02 varied from only 2.5 to 3.5 percent 02. A brief series of tests 
was performed at 300 MW to assess the impact of the NOx overtire air ports on 

NDx emissions. 

NOx and CO emissions as a function of boiler load are presented in 
figure 4-2. NOx emissions with all mills on and the overfire air ports 

closed showed the following correlation: 

NOx (ppm@ 0% 02) = (1.136)(Load, MW)+ 148;] 

Nominal NOx emissions at full load of 360 MW were 550 ppm@ 0 percent 02. 
corresponding to 0.64 lbs/106 Btu. These emissions are substantially lower 

than the NOx measured by Exxon of 847 ppm @ 0 percent 02 (0.99 lbs/106 Btu}. 
The Exxon data were obtained at a higher excess 02 1 evel, 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 
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Figure 4-1. Daily averages of gaseous emissions--Comanche Unit 2~ 



TABLE 4-1. AVERAGE EMISSIONS AT COMANCHE UNIT 2 
DECEMBER 7-12, 1984 

Average Concentration 
Species 

lb/106 Btu Measured @ 0% 02 

02 3.15% -- --
NOx 328 ppm 386 ppm 0.45 

S02 313 ppm 368 ppm --

co 198ppm 233 ppm --
C02 16.4% 19.3% --
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a decrease in the ratio of firing rate to cooled surface area or to a degree 

of comb us ti on staging. Here, combustion staging refers to opera ti on with the 

burner zone at a lower 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 1 evel would result in a 1 ower 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 02 at a constant load 

of 253 to 273 MW. I~,: general, the data taken during the current test do not 

have enough variation in 02 level to indicate a trend. However, comparing 

the cu~rent 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 composition 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 02 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 actually opening until the indicator was past 30 percent. 
Thus, although the plant normally operates with the ports 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 

January 31 to February 14, 1985. During this test period', the unit was 
operated based on normal practice following system demand. The boiler was 

essential.ly base loaded through the test program with only brief load 
variations. A short boiler outage occurred between February 7 and 10, for 

necessary 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 NOx, CO, 02, C02 and S02. Visual observations were made 
through available inspection 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 monitored at the economizer outlet of Wyodak Unit 1. The 

gaseous species monitored. inc 1 uded 02, CO, C02, NOx and 502. 

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 to 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 burner-to-burner 
flow imbalances may account for the differences measured during the 
stratification test. 

Averaged concentratioris for the two ducts are compared with gas 

concentrations from balanced sampling with all.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. 
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NOx (ppm) 
Measured -
(@ 0% 02L~ -

CO (ppm) 
Measured 
(% 0% 02) --

I 

West Duct 

4.48 4.43 

4.28 4.97 

271 263 
(344) (333) 

267 279 
(335) (365) 

33 35 
{41) {45) 

58 40 
(73) (52) 

East Duct 

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. 



TABLE 4-2 SUMMARY OF STRATIFICATION AT ECONOMIZER OUTLET 
1'~(1'", 

I 
I 

02 NOx co 
Sample (%) (ppm @ 0% 02l (ppm @ 0% 02l 

-
Average West Duct 4.54 344 53 

Average East Duct 3.95 319 40 

Average Both Ducts '4. 24 331 ,46 

All Probes Balanced 4.03 318 51 

I 



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 calculate 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 lb/106 Btu is below the Federal New Source Performance Standard of 
0.5 lb/106 Btu for subbituminous coal-fired boilers. 

The. trends for the daily averages of gaseous 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 

averaged 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 02 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 C02 and S02 
emissions, which are directly related to the coal composition, also showed 

variations that were generally small. 

Gaseous emissions, including NOx emissions, were monitored primarily 

with continuous analyzers. In addition, NOx emissions were measured 

following EPA Method 7 procedures on one day during the test period to verify 
the accuracy of the continuous monitors. The results 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. Each 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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~j 
TABLE 4-'.3. AVERAGE EMISSIONS AT WYODAK UNIT 1. 

vi 

JANUARY 31 - FEBRUARY 14, 1985 

Averaqe Concentration -
Species Measured· @ 0% 02 lb/106 Btu 

02 4.03% -- --

NOx 278 ppm 344 ppm 0.40 

S02 584 ppm 723 ppm 1.17 

co 42 ppm 52 ppm 0.03 

C02 15.7% 19.4% 216.7 

. ~ . 
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TABLE 
</ 

4-A:. COMPARISON OF NOx MEASURED BY CONTINUOUS 
MONITORING SYSTEM AND. EPA METHOD 7 
SAMPLES AT ECONOMIZER OUTLET 

- rNa;-·@ 0% 02,__i!.rY __ 

Date Time Method 7 CMS 

2-4-85 1603 358 395 

2-4-85 1612 368 397 . 

2-4-85 1616 368 400 

2-,4-85 1623 357 405 . 

I >.!: - -· -------- ~...--,-



NOx emissions at Wyodak ~Jere 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 mill 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 burn.ers supplied by C mill are the second and third 
rows from the top on the front wall. 

Operation with the D mill out of service 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 intermed~ate levet of NOx emissions 

was produced with the C mil 1 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 changes 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 mi 11 was taken out of service, the boil er 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 likely 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 possible that the flame length could have 
changed. As indicated by the results of the LWS burner studies, NOx 
production from the dual register burners correlates directly with flame 
length. In 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 
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in NOx 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, NOx increases with load due to increasing 

combustion intensity and fuel/air mixing rates. As shown in Figure 4-8, NOx 
emissions correlate essentially linearly with boiler load. Least square 

linear regression yields the following correlation for operation with the D 
mill out of service: 

NOx (ppm @ 0% 02) = 1.043 x Load (MWel - 29.6, 

while the correlation obtained for all data taken during the field test was: 

NOx (ppm@ 0% 02) = 1.25 x Load (MWel - 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 
2. Mill performance 
3. Burner performance 

• Air/fuel mixing 
• Flame characteristics 

• Combustion efficiency 
• Burner pressure drop 

4. Boil er 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 



experienced no significant operating problems and operated at full load with 

the following brief exceptions: 

1. 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 

opera ti on. 

3. Five hours of low 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 

low sulfur content with approximately 30 percent moisture and a higher 

heating value of 8000 Btu/lb. Coal moisture, ash, sulfur and heating value 

are monitored daily by the station. These results and coal analyses by EER 

are presented in Ap.pendi x 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 boil er is equipped with five mil 1 s, but can operate at full load 

with only four mills in operation. During the majority of the test period, 

the pl ant 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 boil er 

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 onl ine. Mill performance was satisfactory during 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. 

4@20' 



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 02 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 

di stance 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 boil er 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 period was 10,236 Btu/kw hr compared to the design heat rate of 10,177 

Btu/kw hr. Thus, overall boiler performance 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 12oooc, 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 

sootbl owing on furnace gas temperatures was evaluated during testing. The 

resul ts shown in Table 4-9 show sootb lowing to have very 1 i ttl e .effect on gas 

temperatures. 
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TABLE 4-9 EFFECT OF SOOTBLOWING . 

I I I I I 

' Di stance Temp.DC 
. 

Temp.DC · 
Into Before After Sootblowing 

Port Furnace Blowing ·Blowing Location 

lOW 8'' 1120 1120 Furnace 
9-1/2W 8' 1416 --
9-l/2W 12' 1384 1370 Front of Superheater 

9..,1/2W 16 I 1377 1351-62 Front of Superheater 

9-l/2W 20' 1324 1315-32 Front of Superheater 
' 

9-1/2W 12' 133:{'1 1370 

-~ "' 
I 

16' 1354l ··. 1351-62 Heater 
i . ' 

20' 1345\ • 1315-32 
I ' 

8' 1402 : --·-· 

I -1 I 
I 

' 
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APPENDIX A 

TEST PROCEDURES 



Measurements performed by EER included the fo 11 owing: 

\f Flue gas composition of NOx, 02, CO, S02. and C02 by continuous 
monitors 

t Coal and ash composition 

t Furnace gas temperatures by suction pyrometer 

Flue Gas Composition 

The flue gas composition (NOx, CO, C02, 02, and S02l was monitored with 

continuous analyzers at the inlet of the air heater. Figure A-1 shows a F/ / 
schematic 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 probe is contra 11 ed with a glass rotameter to en sure equa 1 flows through 

each probe. In addition, sampling can be conducted through one probe at a 
time to determine stratification of the gas concentrations. All components 

of the sample system upstream of the moisture condenser are heated. A 

separate sample stream for the S02 analyzer 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. All components of the 

system are stainless steel, Teflon, or glass to minimize possible reactions 

with the sampl~. The continuous monitoring instrumentation is listed in 
Table A-1. 7~,/ · I 

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-temperature 

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 ~ominates, reducing the errors caused by radiation losses to an 
insignificant level. An air ejector is used to aspirate furnace gas. The 

-
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Figure A-1. Air heater inlet continuous monitoring system. 
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I)>~ 
. I j 
1~ ~J 

Gas 
Mea-
sured 

02 

S02 

NOx 

co 

C02 

TABLE A-1. CONTINUOUS GAS ANALYZERS 

Detection Principle Manufacturer 

P arami!9!1~t:_i_c 
- -

_T~ylor 

' -Pulsed Fluorescence. 1 TECO_ I y--. 

Chemiluminescent TECO 

Nondispersive ANARAD 
Infrared 

Nondispersive ANA RAD 
Infrared 

AIR HEATER INLET 

Nominal 

Cali bra-
Model No. Range tion Gas 

Level 

OA~79 10% 8% 

~-- 40 1000 ppm 800 ppm -

lOAR 1000 ppm 800 ppm 

AR500R 500 ppm 400 ppm 

AR500R 25% 22.5% 



gas fl ow rate is monitored with a calibrated orifice to ensure an adequate 

gas velocity over the thermocouple. Temperatures are measured with Kor S 

type thermocouples. Figure A-2 shows the design of the suction pyrometer 

probe~ Figure A-3 shows the construction of the pyrometer tip. 

Coal and Ash Characteristics 

Sam pl es 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 

hopper 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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Figure A-2. Internal construction of water-cooled suction pyrometer probes. 
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TABLE A-2. COAL AND ASH ANALYSES 

.. -· 

-Samples 
to-:. be.,-

Parameter Analytical Analyzed 
-·----- ___ , i 

Procedure Coal A~h 
: 

I 

Proximate Analysis ASTM 03172 x 
Volatiles, Fixed C, 
HzO, Ash 

Heating Value ASTM 02015 x 
Ultimate Analysis ASTM 03176 x 
C, H, N, Ash, S 

Ultimate Analysis Perkin Elmer 240b x x 
C, H, N, Ash Analyzer 

Sulfur Leco SC 32 Sul fur x x 
Analyzer 

' Ash ASTM 03174 x x _\ 
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APPENDIX B 

QUALITY ASSURANCE 

·. B-1 • 
I_ ____ J 



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 accuracy within 2 percent of the 

stated value. 

Replicate calibrations were monitored as a measure of instrument 

precision. Precision was generally less than 2 percent. Data were corrected 

for instrument drift for the few occasions that precision exceeded 2 percent. 

The relative accuracy of· NOx, 02 and C02 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 C02 and 02 using 

Method 3. Results of the relative accuracy measurement a.re shown in Tables 

B-1 and B-2. Relative accuracy of the NOx emission rate in terms of lbs/106 

Btu were well within the EPA performance specifications for continuous 

monitors of 20 percent. Some of the data for NOx, 02, and C02 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 o.btain 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 ca.ncentration 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 NOx emission rate showed good instrument accuracy, 

the NOx and 02 concentrations showed poor accuracy apparently due to gas 

stratification at the sample points. 
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TABLE B-1. CONTINUOUS MONITORS RELATIVE ACCURACY CALCULATION 
12-11-84 COMANCHE 

NOx (ppm) 02 (%) C02 ( % ) NOx (los/106 Btu) 

Time RM AVG RM M DIFF RM M DIFF RM M DIFF RM M DIFF 

0902 ;;, } 
422 2.2 2.65 0.45 16. 7 17.02 0.32 

} 0.567 0904 420 2 3.6 0.95 16 .3 0.72 0.564 0.003 

0907 473 2.7 0.05 16.4 0.62 

0912 

431 l 2.3 0.35 16.6 0.42 

} 0.540 0915 456 410 12 2.1 0.55 17 .o 0.02 0.564 0.024 

0923 342 2.8 0.15 16 .2 0.82 
~ 

1003 411 

l 
394 5.7 2.62 3.08 14.6 16.53 1.93 

} 0.614 1006 410 407 13 3.9 1.28 15.3 1.23 0.525 0.089 

1008 399 4.7 2.08 14.8 1.73 

1012 

337 J 
4.2 1.58 14.9 1.63 

} 0.562 1021 411 377 17 4.3 1.68 14.9 1.63 0.525 o.037 

1023 384 - 5.2 2.58 14.9 ~ 1.63 

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 

r. 

Grao Samples 
From 

West Duct 

Grao Samples 
From 

East Duct 
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TABLE B-2. CONTINUOUS MONITORS RELATIVE ACCURACY CALCULATION 
WYODAK 2-4-85 

NOx (ppm) 02 (%) C02 ( %) NOx (lDs/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 41 0.415 0.046 
1609 279 3.3 0.48 15.8 0.22 

1614 290 

1 - 292 

5.5 1. 72 15.6 0.02 

} o.431 1616 283 32 3.6 0.18 14.0 1.58 0.030 
I 

1617 304 I, 4.1 0.32 14.9 0.68 

1620 279 } 4.6 0.82 15.3 0.28 
} 0.430 292 32 0.031 

1620 304 4.1 0.32 14.9 0.68 

1623 261 

1 
5.5 1.72 14.7 0.88 

} 0.417 1625 279 275 49 5.3 1.52 14.9 0.68 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 

Confiaence Coefficient 13.0 0.49 0.32 0.013 

Relative Accuracy 18.0 30.2 6.2 12.1 



Quality assurance o.f 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. 
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REPORT 

TRUESDAIL LABORATORIES, INC. 

CHEMISTS MICROBIOLOGISTS • ENGINEERS 
14201 FRANKLIN AVENUE 
TUSTIN, CALIFORNIA 92680 
AREA CODE 714 • 730 • 115239 
AREA CODE 213 • 229 • 151!54 

CLIENT 

SAMPLE 

Ct'YELOPMl!:Ni TESTING 

Energy and Environmental Research 
8001 Irvine Blvd. 
Santa Ana, CA 92705 
Attention: Jim Reese 

Preparation and shipment of NOx Flasks to Pueblo, Co. 

CABLE: TRUE LASS 

DATE 
Deceruier 21, 1984 

RECEIVED November 16, 1984 

LABORATORY NO. 00358 

P.O. No. 28219 
INVESTIGATION 

Nitrogen Oxides 

RESULTS 

The submitted samples were analyzed for carbon dioxide (COz) and Oxygen (Oz) 
by Or sat and for nitrogen oxides (NOx) by phenol disulfonic acid (PDSA) method. 
The results were as follows: 

S:!!!!!ele I.D. f22.......1 

3606 14.9 
1439 14.9 
1090 · 14.9 
1357 16.3 
1377 14.6 
1328 14.8 
1437 15.3 
612 17.0 
611 16.6' 

1193 16.2 
3330 16.7 
1183 16.4 

* Sample lost during analysis 
(.>' 

•! -

\ ·,', ' I i' I , 

'·1. 

I'". 

1 ·, '. 
',. 

' ·-. -, 
: 

,• 

£iJ 
4.3 
4.2 
5.2 
3.6 
5.7 
4.7 
3.9 
2.1 
2.3 
2.8 
2 .2 
2.7 

.!iQ,r, ppm dry 

411 
337 
384 
366 
411 
399 
410 
456 
431 
342 

* 
473 

Respectfully submitted, 

TRUESDjAI~ LABORATOR~, INC. 

. .arfi 1, Ei&tt/~ 
S. Hugh Br<>Wn{ Supervisor 
Air Pollution Testing 

Thia repOn applies oaly to· tbe 1&P1Ple. or samples. i..avestiaated aod is aot: ncc:essuilr indicative of tbe quality ot C'Ofldition rd a.ppans:itlJ 
ideaticd or similar product!. A. • mutual prot«tioa to clients. dM: public and these Laboratories;· this ieport is submitted and accepted 
for du: ~dusi~ we of the dimt to whom. it is addressed and upon the condition that it is net to be used, in whole or ill ))Sit. ia a.ny 
advcrtilin,g OI publicity mattef without priot written uttbori:al:ion from these l..ahol"lltories. 
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NOx SAMPLING DATA AND RESULTS 

Initial Initial Initial Final Final .Final Final 
Man Flask Flask Barom. Man Flask Flask Corr. N02 

NOX NOX 
Vacuum Press Temp Press Vacuum Press Temp Sample 

pbar Vol in · cone as cone, 
M/ I PI TI F MF PF TF Vsc Sample N02, C c 

(Cm Hg) (ITlll Hg) (OC) (in Hg) (Cm Hg) (lllll Hg) (OC) (ml). (µg) (lbs/scf (ppm) 

Lurr 

)~ t( 

'f 7 J 

'-/ 3 I 

'IS~ 

Jy;z 

'ill 

'ii 0 

Tl7 

JJ 7 
' 

'1' I / 

J t~1 

. . 5 
C (lbs/scf) = (6.243 x 10-) m./ Vsc 

C (ppm) = C (lbs/scf) ¥ x 106 



REPORT 

TRUESDAIL LABORATORIES, INC. 

CHEMISTS • MICROBIOLOGISTS • ENGINEERS 

RESEA.RC'H OEVELDPMENT TESTI N Cl 

14201 FRANKLIN AVENUE 
TUSTIN, CALIFORNIA 926BD 

AREA COOE 714 • 730 ~ 6239 
AREA CDDE 213 . • 22S • IS64 
CABLE: TRUELABS 

CLIENT 

SAMPLE 

ENERGY AND ENVIRONMENTAL RESEARCH 
8001 Irvine Blvd. 
Santa Ana, CA 92705 
ATTENTION: Jim Reese 

Preparation of 12 PDSA Flasks-Shipment to 
Pacific Power and Light Plant in Wyoming 

P.O. Number: 28976 

DATE February 22, 1985 
RECEIVED February 6, 1985 

LABORATORY NO.· 05516 

INVBSTIGA TION 

Nitrogen Oxides 

RESULTS 

The submitted samples were analyzed for nitrogen oxides (NOxl 
by the phenoldisulfonic acid (PDSA) method, and for carbon dioxide 
(C02l and oxygen (dz) by Orsat. The results were •~ follows: 

Sample I.D. 

1460 
3473 
1360 
968 

1 413 
1474 
3253 

610 
619 
626 

*613 
1442 

• No sample. 

COzJ 

15.3 
14. 9 
15.6 
14.7 
15.8 
14.8 
14.2 
14.0 
15.3 
14.9 

15.6 

Q2J NOx, EEm drl:'. 

4.6 279 
4. 1 304 
3.8 302 
5.5 261 
3.3 279 
5.3 287 

12. 1. 250 
3.6 283 
3.7 284 
5.3 279 

5.5 290 

Respectfully submitted, 

TRUESDAIL LABORATORIES, INC. 

S~/,~ 
S. Hugh Blown, Supervisor 
Air Pollution Testing 

This no:port applies only to the sample, o.r samples. investigated and is not neassarily .icidicative of the quality or COllditioa of appa.mitly 
identical or sim.iW proclu.ct:s. lu a murual protectioo to clients, tbr public and these Laboratories., this n:port is submitted and a.a:1:pted 
for the e::r.chuive use of the diect to whom it is addressed a.c.d upon I.he cood.ition tbat it is DOt to be used. i.a whole or i.o Part. in· any 
ad~ag ot publicity matter wil:bout prior writtcu authoriza.cioa from these Labon.tmics. · 
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c.::i 

(' r" r ~ ::i-- M ,....., 

" 
("'"\ 

..., 
'-' :z 
0 
'-' I.. 

::> 

O'> \. . .., IC) 
,_ 

<:i '\::> '° ['-\ (::,. > r"'\ 
"' . 

~ ~ .....(. -.! . Q --- - -- ~ -...... - -... ._ -.. ._ -.. --V') ... 
< "' "" I.. 

111 
Q. 
0 

... rl I_ ~ 'I;:) 0- '-..} - Q-
,..J, 

0 .:i---CSI > L, ~ M M ff'\ ~ rl < r ('"'\ c.::i r" r" h f-"\ ,......., 
{"' r"> 

\ ....., 

x :r 0 < '::r"" ~ s-i . -::r- - Cl':" ~ ":;-' :z c.::i 
(' ~ ('.. 

·~ 
r-- ~ ii. ~ r--

....... ...,, C"oj. ...,. -i. ...... ...... ~ 
~ \_..., l..., ('"'\ \...., rl. re <::> \...., \_,., 

ci"' 
~ """ 

..... .....:. rt. <-i ~ -.: . ..-{. 
M r--- ~ "" .......... M ....., (""> --I 

~ 

0 
:z 

. :z c-- - ~ ,{ l~ 0 '-> N r-z, - f"'i 4-- ~ 
,-...... - .. I ) I I ' I I } ..... . - - M. ....(. I 

~ rl. < :i. - ~ - ('{ -.. ~ ~ '-' I:> I - i' - --0 

~<-i 
I I I ' ) ., I _, 

<-\. <i. ~ .'""j, --I. -.. ....... --lo 

111 ... ... "' "' QJ 
0 ..... 

..., ~ -::> rCl '<:;:, 
~ 

-.::, "C "O 0 :::e:: <:> 'O "" <::> ..,,, ,c c 'O - ("-, -:r- - ..... ('-> 'J'-: '"' ,.... ..... 
~ <:;:)> 

..,,. 
~ --4 <:::. lb - <::::> <a 

' . --------· 
- -
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OJ' 
I , 

,·W 

l7 
I 

1 
. I 

! 

' 
I i . _\ 

Date Z..-1 2 - "3 5" 
Test No . . 1.. - f 3 _ '6 <{ 

NOx 
TIME LOCATION Davq GA 

l):Oo 7 ·}z_~7J L) V\ vlt 
u:ov z-12-22-- ).L w-
ZJ :TJD Z--l Z-2-3 _A ~ 

z./f :'VD 7--1 Z- l.i/ 2J~ n'S 

;:b6 z_--/3-( zJo 230 

z;0o Z-15~ 2 t].o Z.'fO 

3:oo 2·B- 3 l~-S' Z."3) 

1·.00 2-13- 1 Jo.~ 2.)S-

5: ()T) 2-J j; ) z_'j.q 2'f1 

b d>o 2-13 - ~ 31. i. 2-'1 I 

7:ov 2-13-7 3o.o z..<)D 

GAS CONCENTRATION CALCULATION 

Operator 
~~~~~~~~ 

co 
GA@oi Davg GA GAl!t0% 

() +- -· 1, VI._ 
'::> 
~ 

rJI_ r;. 
./1 ~ , , 

k uL tli?L/I j ru1 ·~-

21i j /D f I Z "$ 

z '61 2~ / f I I 3fP 

z_ 'i '.) z,. ') °I(... II '8 

1- '81 7-f l) ( I I ?-. 

3'1 . /7. ') &,, ~ . <j i;-

301 fg.o "' ( 
7~ 

323 /9.0 ~<e 
yz. 

30~ j{,,D ~I <.. ~ 

Avg Gas Response, Davg . 

Actual Gas Concentratfon, Ga = (Davg-Zavg> x Gs/(Savg-Zavgl. 
Gas Concehtratfon·@ 0%, Ga@Oi = (GA x 21)/(21-%0

2
) 

. COz Oz SOz 
Davg GA Ga@oi Davg Ga Gd0% Davq GA GAl!t0% 

- -
~ 

- < 43.S 3: '1(2. foO. S- ~fi>I ~H 
-

- ~'t 'f1.v 3. j7 5qz, 5ltB b 11 I 

--~ 
~ 44.5' 3.9 "2- 6'i.z_ ~)i - t,~ I -

-
~ 
~ 45.0 357 5~,)' S'f/ ~1,7 

- ~ ~. rs.a> foy' 01. 0 s~~ 101 

- '} ~ 45.s' <./_O'Z- (p I.~ ~1'1 11" 

- ~ 1 t/~.( t/.trz- ~2-) 59JI 114 
- ,~. ~ y{ 3 l/. {) l> t.5- cg fol~ 1~4 



•OJ 

1' 
I~ : 

r- --

GAS CONCENTRATION CALCULATION 

Date. 
Test No. 

l-12.-"s 
fJpkk. 

if'.CJIJ\.o Du T NOx 
TIME LOCATION Dav<i GA 

f{: 2.'D Z-IZ.- ~ 33;'& l.S'6 

9:00 Z-17- °t JZ,·D z.10 

I(> (JO z-1i- ro 31.3 rz_~) 

II it> 2.-ri.- Jf 3f o 7'(o 

12._ Q) l-12- 12.. ~-z..7- l.271.. 

13- (J) L. .. ,z_- 1-=j 31-8 ~ fo'l> 

11 15/) l -IZ..- f ~ 32. () /..7D 

I J fJf) 
- ,..-

z-l'i/ I') 3z.v )7b 

' //:, zk l.-17-- lfo ])S Ji7 
/ 

)l4 17 Of) z..-1z-11 31- ~ 

If of) -z..-1i- rj ,/ ,,,,-j -- r - V 

17 OD l--1z.- 17 J/' ~ 

7-0 tJD [-ll.- lD ·.,)A. J 

Operator 
~~~~~~~~ 

co 
GA@Ot Davg GA GA@Ot 

3S7 11 4.lp' '5 7 
3b 110 33"3 /v ~ 

3Lf.<j 1b Slo ~/l 

'jflo f 1 bl 75-

33/ ;0 Db bS" 

3;i..c; z..< IOI 1:;... L--

3'}.- { 2-1 Ill /)l/ 

o~Cf 
,g 

"" 8J 

T) .. ( (9 l-r., 8'( 

3}-J I/ "" 'if 

~ 
~£ u -

J/ lJ, :. 
...... ~-

k -

;§ ~ e < 

Avg Gas Response, Davg 

Actual Gas Concentr~t1on, Ga = (Davg-Zavg> x G/(Savg-Zavgl 

Gas Concehtrat1on·@ Oi, Ga@Oi = (GA x 21)/(21-%0
2

) 

._ C02 Oz S02 

Davg GA Ga@oi Davg Ga Ga@oi Davq GA GA@Oi 

f.b. s" 621- I~- '61 ·4{r> 1.08 t/2. ':{ '11, t1'11 
- -

/,b.~ 15. "31> 1 '1. 't17 t/f.D 3.9'6 f3.0 5i1 ~70 

h1.5' /S-.lfl /f(,03 t/t/S J,73 13. J - Yo 1. ~70 

~1·.2- /~~ Ll{ /9./9 '/fb 7-8(" 1'J.1' I.{~" ?l.i, 

bg.D IS:LO !'l.~9 
'/L q, 3,7(,, 5'5.D ')01... bl I 

~i.b" 1S~75_ 19.or '/2.0 J,b~ b5.D ~DI, 1~0 

{,1.'5' /!'".7"2--- Ir.or.. '-/ ].-V J·hf /?']. 5' V-1'h 1e5' 

l:H.o t&:if.{ /j. )2.. tf3,o 3.?r 10.s ~51b ~OL 

c,r.< I J~ 'l J /1. )qr <{1.B ~n,,.- 1<( ll'L STZ. 

fo '8.( /f}:'IJ /Y.1.r 43.S .Y.g-z__ 13.< ull1.. 'l/H 

I 

---



OJ 
·I 
,w. 
CO' 
I. 

y._wl 
~ 

;,1L1-~ 
~~-' 

1...., ( ,_,, 
i.1t. 
'L1v 

v.,o 
-z..'1' 

i.1•P 
. i.-1< .( 

3ID 
~1,1 

3W 
,, '1 

Date J-/3 - "t{) 
Test No. 

U,D/Jd Dv t NOx 
TIME LOCATION Davgl GA 

?:ou Z-13-1 ti l 30 

;o;i!o. 2-13-10 L( i,,. l.02-

ff! ill) 2-1 ~-·r zJ:i W'L 

11:11i/ 2-1g'.Jt,. iA-~ t? 1 

1300 z-13-13 2t:,v lJJo 

/~: oo 2-11, M 2b-.; 7-1(,,, 

1< Oo Z-/3- If Jo-~ 2)( 

'~ f,iJ 2-J'?i - lb 3o.) 2.')/p 

n Vo 7_-11>- 17 31:4 z..si. 

I'( {)fl 2..-/1,,- '~ 31-4 2/,r) 

17 (KJ z.-/3_ ,fj ](. ') Ufp 

lb 00 i.~13- zP 31.3 z_r,, 4 

21 oD z.-13 - -ii l31-.3 2.-htf 

GAS CONCENTRATION CALCULATION 

Operator ~~~~~~~~ 

co 

GA@oi Davg GA GA@oi 

-z_ 1') !3. '{' '-f 2-· -s-'1 

1.. )'j /(. 3 31 40 

"Z...'30 /().~ Z-1 ...,, 
2. s--&.. 70.~ [_:( 35 

7-'>i;, (I. 3 30 38 

2-~1 /3J lf I S-f 

3fi 1r.v &~ 'i' 5"" 

3/h /~ s-4 {:,/a 

32..., 1.{o '{ t.f )'/ 

J2-7 If~ '1 ~ )"lo 

32~ rJ. () J-~ 72-

32 ') f[r;.( 5& "1 
,,..... d.D 7'3 y2 ... '::> t.."3 

Avg Gas Response, Davg 

Actual Gas·concentrat1011, Ga= (Davg-Zavg> x G
5
/(Savg-Zavgl 

Gas Concehtrat1on·@ oi, Ga@oi ~ (GA x 21)/(21-%0 ) 
. 2 

. COz 02 SOz 
Davg GA Ga@oi Davg Ga Ga@oi Davq GA GA@oi 

0b 1<-~ l'/.13 Sr-~ 'f-lo/ c, S-o , lo7 ')lb 

&3.3 1'f '1h I 't.7b. 5/.? '-/. :>? t:.S-. r; 1,,11'. lb~ 

01.( . 1'1-17 11.23 52.D 'I-· /,6 fo1,7 !ollt-/ 11~ 

Yf-'> /'/."If'/ /1.11 53.0 t/. 7to 1of o '5'\l 111. 

~U? 
71. (){p 

U,.,.1..- !'f;;;fl!1 50.4 'f. ~'4 '{p'f.) S"li 1 ~') 
~a.o I ).3 ~ 17. 2-?...... 47.0 L.j.ZD 63. s- ~9 11:i7 

b1.4 /).72. l'j. 'f 2 4S.o '/.DC, tJ< $'l'l 7"(0 

04. ') l'i. 71/ If. 'I) '!r;.v 4.uu &..S:S- {~o'1 lt;~ 

fo].) Is". 7V f1- If') t/r;.o tf.'-'C> 6'/. 7 (pD/ 1'1~ 

lo 1- c; f~.7i/ 19. 115-- .;r:o y.. vo bc..s- iio /(,,5 

~7-9 y ):_ '! 'l ;tj. t/ /, 1'/ 0 J. 'JD '-S:o &ioLf l 'f 2.. 

fo1. 7 ri.11 17.11) 6/'f ') 3.'h' .b7.::,- lo ~o 77'5 

"'i· 9 I 5'. Yt /'?.)/ t/t/. ) 3.15 ~"'-8 (/l~ 11o7 

('~. 



,OJI 
I ' 

~i 

"' 11-0 tl 
..i 

11Y .. 

Date 2,-1.3 - gt; 
Test No. 2-1y - is 

TIME LOCATION DavQ 

22 tf) 2-13-:;;n- ]2- ~ 

z; 1n 2-13-23 n. ~ 
1-~ Ot) 2-11-21/ 32-~ 

1:00 2.-1~-I 31.2-

2 fJo z-14-Z 32- 3 

3 C\) )-/(:/- 3 31.-v 

1'1 ()0 2-14- '{ 
325" 

sOD z-14 - c;- 3J-~ 

(o ()D l-14- fo 3[).D 

1 f)O J-J4- 7 21. 0 

,,.---....---........,.._ 

GAS CONCENTRATION CALCULATION 

Operator 

NOx co 
GA GA@O'f, Davg GA GA@O'f, 

211 3lf 3 1'[ .2, n> fol 

z '61 3 )-9 f3 '3'1 'I 'i 

l71 3 '1 { 13 . .:;-- tf ( "' 
2.'13 TLio r3S 4r o;-1 

Z1i.{ 3'10 /f°.1. )'!) ft, I 

Z&.? 3 i. ') 14 lf '( ...,.,_, 

2-7/p ' t/ i.f ,;- 'f 1 fo I 

2(,, 1 J 3 <;' 17 "'"i? g.5 

l)f )lb /Jr 'ft )2. 

1. . .-L{ ( 303 11 '-I'-( s-s-

Avg Gas Response, Davg . . 
. Actual Gas Concentrat1~n; Ga = (Oavg-Zavg> x G/(Savg-Zavgl 

Gas Concehtrat1on·@ O'f,, Ga@O'f, = (GA x 21)/(21-%0
2

) 

. COz Oz SOz 
Davg GA Ga@O'f, Davg Ga Ga@O'f, Dava GA GAt!IO'f, 

b7. "I 15: b"l- 17-h'I ·11.r 3.'h~ bb. '.(' vi,o /t,"; 
- -

b1.) IS-. 7'/ /'f. )/ J!{S '/- 0 ') t, i.o b~5 1 ~,( .. 

t/j. 2 1Cl.7 17. '{ z_ l/~5 Lf. Dt;" t,9 0 lo4) 1'11 

~/io 15'.~'2.. If'-/ I 1t,.i> •f:/0 tj.o to~< lM 
'97. ~ 

'"-- 'lz. 11.t. 3 '/s. '( t-/OfJ (;, 5. 2- lo6 1S) 

{;1.2 /).b7 /~. ~ y t/)..z i/.DZ b'h.<J bW 1 ~L 

~lf.o I }-_bz._ !'j . .)0 4?. j · c/,IB '77S b';O li6 

'11. 1 15.'11 11. (,,cJ 1J.-~ '-1-l'b tor.o lo~5 ~oS 

b~.2 15. 'I z l'f. l/{., 1f) L/· ~.; (o~ .r.J i.'"J< ~00 

0g.s- I~-- Si If>> 4~ 'I·?'>" b ~-2-- b~7 ~o~ 

I 



INSTRUMENT CALIBRATION 

. CATE /- J 1-f ~~ 
TEST NO. ----..--
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

. 

Span Gas Concentration, Gs 

IS''-fr2 
f I I J 

In1t1al Zero Response, Z; (Div) 

Final Zero Response, Zf (D1v) 

Initial Span Response, S; (Div) 

Fina:l Span Response, Sf (Div) 

Avg. Zero Response, Zavg (Div)· 
'" ( Z1 + Zf) /2 

. 

Avg. Span Response, Savg ( 01 v l 
= (Si + Stl/2 

. 

Zero Ori ft, (%) = (Zf-Z;l 
. 

Span Ori ft, ( % ) = ( Sf-Zf) ·d S;-Z; ) 

.. NOx. 

f/'J...y' 

s-. () 

5,-r 0 

?t"; .).J" 

t;J..d 

. 

-f;t> 

~.\"; 

D 

-f.i5' 

-8-!iO_'. 

Plant vv Yo /)A- K.. 

Operator D 'C . 
~--'----

. . ~. 

co COz Oz SOz 

LfN.Cf ;. j,'{J ?· () .f'A..o 
. 

J~- d. ~-0 ~-~ 0 S-~ (j 

'it.() 5-. 1 'i· },- 5-;_ () 

K' )•.d ?'1.o <efT· 0 'I 7, 0 

f '-{' <-{ "'1. '( 'j'5-, ) 
,.... 

r~.r. 

/ 

A.~ 6.1 i; 4.11;> j.D 

~k1 'ftv ~ ~;7.-~ 'ire,. CJ 
. I 

-l o .. 3 -o. $" 0 

o.+ D, I /.0 -o,z. 



INSTRUMENT CALIBRATION 

DATE I -:- J I - f ~ ~ 

TEST NO. -----~-
.TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

17,.. J 
Q ?'-{( 

NOx. 

Span Gas Concentration, Gs 
ft):..'{ 

. 

Initial Zero Response, Z; (Div) ~', () 
. 

Final Zero Response, Zf (Div) .), ,.._ 
Initial Span Response, S; (Div) 8-(p' ) 

rina<l Span Response, St ! Div) f'f. 'f 

Avg. Zero Response, Zavg (Div) 
= ( Zi + Zf) /2 ), l 

Avg. Span Response, Savg (Div) 
~S. l,., = (S; + Sf)/2 ... 

. ' ~ ·. . 

Zero Drift, ('l.) = ( Zf-Zi ) o.z. 

Span Drift, ('l.) = (Sf-Zf)-(Si-Zil -/.Ii> 

, s-_4_,_. 

Plant W'(O f) if'/<_ 
Operator ___.O...._· ..... C ...... , __ _ 

co C02 02 S02 

'' 

' '-lot.er )..),'{1 ?«o f-';z._d 

)O 5~ 0 5~. 0 5~ 0 

(J' (~ .), J 4.<J 5-, 2-.. 

'fS-. I </''Y. 0 8 .r. 0 y 7, 0 

fr~.1--- 9?-ff g>rLo ?s-0 

5.1'/ 5. ,< !.fr{ 5. r 

. 

<j{. '6 'fl( i5' fb.O 

/. ~ 0. ~ . :...0.1 +-,Z 

-0.l -1. ~ 0.10 -2. Z-



I 

INSTRUMENT CALIBRATION 

DATE J-- / - F J--:-
TEST NO. ------
TIME OF INITAL CALIBRATION ~ 7 )d 

TIME OF FINAL CALIBRATION I rf Jk. 

NOx 

'. 
Span Gas Concentration, Gs f1;. i' 

· Initial Zero Response, Z; (Div) s~ a 

Final Zero Response, Zf (Div) s-: 0 . 

Initial Span Response, Si (Div) g~.) 

Fi na.-1 Span Response, Sf ( Di.v l 8 7.r 
Avg. Zero Response, Zavg (Div) · 

~ = (Z1 + Zf)/2 

· Avg. Span Response, Savg (Div) 
~7,Vs = (Si +.Sf)/2 

Zero Ori ft, ( 'l;) = ( ZJ-Zi) D 
. 

Span Drift, (i) = (Sf-Zf)-(S1-Z1l ;.s 

.. 

. Plant t..v'(O ()~/< 
Operator Q,(, 

co C02 02 S02 

'!(ff,? )).<.f J ?-·O 2' -;d 

r: f) £"",(j t", () S"'t {j 

5... iJ 
. 1J, . .. ~:.o s-. { 

. 

Y'f. ;i_ ctr.r ?S. 0 f?.o 

t'(.o Cf °/.t gs-.o FT·O. 
.. 
./ / .5.DS !/.1( ~ '.'::) 

S4 1I Cjtj. 2S . 95. 0 
~~.v 

. 

D 0 o, I . -O,/ 
. 

./ ?- o,/ - o. I -1.~ I 



INSTRUMENT CALIBRATION 

DATE cf...:.[ ~1 )-
TEST NO. ------

. TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

NOx 

'' 
Span Gas Concentration, Gs 'rt 1.. 'I 
Initial Zero Response, Zi (Div) Si () 

Fina 1 Zero Response, Zf (Div) 
~( f/ 

. 

Initial Span Response, S1 ( D1 v) f7.f 
Fina'l Span Response, Sf (Div) ?7·? 

Avg. Zero Response, Zavg (Div)· 
tf,~c:; = ( Z; + Zf) /2 

. 

Avg. Span Response, Savg (Div) 
'81 :?5 =· (Si + Sf )/2 

. 

. 

Zero Ori ft, ( i) = ( Zf-Zi l .~a, t 
. 

Span Ori ft, (i) a (S1-Ztl-(S;-Zil 0 
. 

_s.".'_g_3_. 

Plant WYO DA K 
Operator 0 · G • 

co C02 02 S02 
. 

101, 1 '),) ,yJ ?,o f'').__o 

.!J~( d S-<0. ): I . '-(. 9 

) .s- s-: 0 _s--. "3 ).J 

!'{, (} /1, r; f'J, 0 g5-., d 

ff· G err- J- t..J. "] FG .cJ 

tf.2£ 5'.1> Sr, 1-- 5. I· 

'i2., Yj) rt.a r; aS.15' <6 s' S" 

/' 
0 +.4 -/,':> V. &D 
. 

-.i -/,/ D, / -r.(o 



INSTRUMENT CALIBRATION 

DATE · J - I - f r · Plant wYo PA-I< 
TEST NO.· ------ Opera tor -LP-·..::G..__ __ _ 
TIME OF INITAL CALIBRATION I w S-1-
TIME OF FINAL CALIBRATION 10 (fp 71-0 ~ 

. 

NOic; . co COz Oz SOz 

i• '' 
Span Gas Concenr.ration, Gs ' r. (J !IJ. .<{' l(OJ · 9 )).<() j). 0 

Initial Zero Response, Z1 (Div) 
~--- 0 s-:). 5-, () 5-. 0 s-, 2-

' 

Final Zero Response, Zf (Div) ).o :), J- [). (J S-· '(' 61 0 

Initial Span Response, S; (Div) 't&.'"( g-~, C) ?Cf, CJ 't)·O . '!?. 0 

Fin~l Span Response, Sf (Div) 
f~., rr.o 99', tJ $'SI r <(7. 0 

Avg. Zero Response, Zavg (Div) 
?:v S".? :< ,.... < 2- ({. I. . = (Zi + Zf)/2 s.o 

Avg. Span Response, Savg (Div) 
Sb,5 i,;;o 11,0 ~~4- ~7,D 

= (Si + Stl/2 

Zero Ori ft, ('t) = ( Zf.:.zj) · 0 0,3 0 0.4 ---o.i. 

Span Drift, (,;) = (Sf-Zf}-(S;-Zi ). 2- ~. 3 0 o,4 -r(ly 
' 

I B-44 



INSTRUMENT CALIBRATION 

DATE ,f - ).. - f 5,- Plant wyo D&K. 
Opera tor __..O..._' ..... C ..... ,__ __ TEST NO. ------

TIME OF INITAL CALIBRATION ( (} ( (p 
~ . ' 

TIME OF FINAL CALIBRATION /S'"J 1., 

NOx. co COz Oz SOz 

'' 
Span Gas Concentration, Gs f1,J... .< .. / 'io (, 1 ;J..),<{] '?,(J ?1d 

' 

-
In1t1al Zero Response, Zi (Div) s-, 0 .s-:. 0 .s-. 0 b'~() s-. (J 

Final Zero Response, Zf (Div) .~.J_ '-{I 0 5-,0 
1,~ s-. s--

. 

Initial Span Response, S1 (Df vJ fc;. ( . f">".) '?/. {) ?f".() ?7, D 

f'1 na=1 Span Response, Sf ( D1v) f-(;,,~ gJ,o qCJ, I '6 r, '1 $-(p.l?. 

Avg. Zero Response, Zavg ( D) v J · I 
5.10 l/ ..... 0 

~o 'l 1 
/ 

= IZ; + Zfl/2 - r 
. ~ ~- z::i . 

Avg. Span Response, _Savg (Div) 
'6S.!( 

/' 

~~-?~ gj.1<; "f?.O) ~(;,,':, 
= ( S1 + Sf l/2 

.· -

Zero Drift, ( 'J; l = ( Zf-Zi ) o.Z -/.0 D -o. 2-- ro.5 

Span Ori ft, ( 'J; l = ( Sf-Zf l- ( S1-Zi l 0,3 -/. '3 0 r{ r[). ~o -/, 25 

. ~-'l..5; 



INSTRUMENT CALIBRATION 

Pl ant rvyo D,f /<. DATE t -J- -f }_.
TEST NO. -------,- Operator n ' c I 

I 

TIME OF INITAL CALIBRATION /) "°S <7 

TIME OF FINAL CALIBRATION O'o:Lo 

NOx co C02 02 S02 

'. 

Span Gas Concentration, Gs 
81),. '-f ' J.].</3 ?· 0 f'ltJ '(Q(. 1 ·-

. 

Initial Zero Response, Zi (Div) 
s~ o S"'.o s',o 5-, 0 5-,d 

Final Zero Response, Zf (Div) S-10 u J.J )1 :z_ 1.r y.7 

Initial Span Response, Si (Div) g-~.1 f'-f I Cr '1 i. ( RS-. o ~?. 0 

Fina:l Span Response, Sf (Div) 't'-f ( () ~?,O /03.() fS-. ) ?!>-, 0 

Avg. Zero Response, Zavg (Div) -
~,D ), '¥ 4-- 7 q.s5 _ = ( Z1 + Zf )/2 5. f 

. 

Avg. Span Resporise, Savg (Div I 
a-,-.15" <tC yo ;01.0< 'fi).1 (' g&.o = _IS; + Sfl/2 -

-
, Zero Ori ft, (:L) = (Zf-Zi) 

0 /. b . 2- - . 2-- -D,3 
. 

Span Drift, (:L) a (Sf-Z(l-(S;-Zil -z. 3 . 'j 3.7 D.S -1.1 



INSTRUMENT CALIBRATION 

DATE rJ- - ] -~ J :- Plant wfO Plt K. 
TEST NO. ------ Operator ~p_,....:C-..:.... __ _ 
TIME OF INITAL CALIBRATION / 0 V' G 
TI ME OF FINAL CALI BRA TI ON o 7 q rJ 

. 

NOx co . C02 02 S02 
. 

'. 
Span Gas. Concentration, Gs ff), i, 'f o t. r J.1.'f?, J'",q ?:U 

Initial Zero Response, Z; (Div) 5"· 0 . s-. IJ s-. 0 5-. 0 <;""'._ 0 
. . 

Final Zero Response, Zf (Div) s-.) '-(,) s-. (/ 'i· <) f", 2.. 

Initial Span Response, 51 (01v) pt,;.._ f'f, l 99, 0 rr. (J f?,, 

F1 na:l Span Response, Sf (Div) f). (p f'(,) ·rr. ~- <(). 3 ry,~ 

Avg. Zero Response, Zavg (Div) · 

5.i5°' 4,75' £',D '-f.5' 5.; 
'" (Zi + Zfl/2 

. 

Avg. Span Response, Savg (Div) 95.1 ~~.!.. 1~.7{ g!.1( $5".7 (S; + Sf)/2 
,,, 

= 

Zero Ori ft, (t;) = (Zf-Zt) o.~ -D. S' o.O -1.0 o.~ 

Span Drift, (t;) • (Sf-Zf)-(S1-Z;) -o.q o.'l:i -D,:) I.~ -~ .i 

·B-47. 

\ 
I 
\ 



I. 

INSTRUMENT CALIBRATION 

DATE .:1- t-(-f s-:-
. TEST NO. ------

TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

NOx. 

'. 
Span Gas Concentration, Gs 'jt).,'{' 

Initial Zero Response, Zi (D1v) f,o 

Final Zero Response, Zf (D1 v) f,y 
Initial Span Response, s1 (Div) g-r;, 5 

Fina<l Span Response., Sf (Div) <t'1.o 

Avg. Zero Response, Zavg (Div) 
5-'2-= ( Z; + Zf) /2 

Avg. Span Response, Savg (Div) ~7.(.,5" 
/A· 

(Si + Sf )/2 ::rT I = 
~-,-. 

Zero Ori ft, (%) = (Zf-Z1) 0-~ 

Span Drift, (%) = (Sf-Zf)-(Si~Z;) 2-,~ 

. El-48. 

Plant LNYo O,f /;; 
Operator___.,[?---', C=--'---

co C02 02 S02 

'io/. Cf J_ ]. '-13 ?.o g-;z.o 

~d S.d s-. Cl s-:. (j 
.,...-

L( I) 5-, L{ S:.o ~ .. ).___ 

~r:o </Cf, I rr: o ~ /. 2-

g-'f., 0 '?er· 1 ?S: 1 r'f, r . 
. 

Ji>?< 'i.q_ 'i. v 5,1 

~V.)v '11. U> ---g·,,, ' 
A 

/ . OL 
1· ~ s. 4-

- ,., ti .D ..... 
' 

-0. <; t/. t{ v o.t 

--'O. s --o. 7,.. a.3 -1.(,, 

. 

I 
-· ' 



INSTRUMENT CALIBRATION 

DATE fl - Cf - j 5- Pl ant (,<J '(O pJI._ 
TEST NO. ------ Operator ~p_,....;:C'""''----
TIME OF INITAL CALIBRATION I )3 f 
TIME OF FINAL CALIBRATION !(,.)'O 

NOx. co COz Oz SOz 

Span Gas Concentration, Gs <{I J' '-( 'lof.9 ).],'(? Y'"d ?Z-o 

Initial Zero Response, Z; (Div) S".A 5 ;-rJ S"', d S' ,_,() S"-0 

Final Zero Response, Zf (Div) 5--... 0 lf·? s-, () .). '( s-, 0 

Initial Span Response, S; (Div) 
?~~? g-5-, 0 r r, (J fS: 0 7 ?. 0 

. 

Fln~l Span Response, Sf (Div) f'.7 'iS· <J Cf(, 0 i ,f', <f yr. o 

Avg. Zero Response, Zavg (Div) I 

= (Zi + Zf)/2 f-6 4. °t .,-- S.D· ).L s,o 
. 

Avg. Span Respon.se, Savg (Div) 
yl-.5 ib.o = (Si + Stl/2 .- g5_w 7'9.W sir 2--

Zero Drift, (I) = (Zf-Z;) D ,__o, I o.o D.f OrD 

Span Drift, (I)= (Sf-Zf)-(Si-Z;) .o-i V,f o.O o.o -1,0 
~ 

-
B-4.9. 



INSTRUMENT CALIBRATION 

DATE J- - i..( ~ f- J-:-

TEST NO. ------
TIME OF INITAL CALIBRATION /(p .ra 
TIME OF FINAL CALIBRATION O' / '-/ 7 

NOx. 
. 

I' 

Span Gas Concentration, Gs f!J.lf , 

Initial Zero Response, Zi (Div) f:,'. () 

Final Zero Response, Zf (Div) f"', d 

Initial Span Response, S; (Div) f~ '7 
. 

Fina:l Span Response, Sf (Div) P~, 7 

Avg. Zero Response, Zavg (Div) 
.(:0 ;. (Zi + Zf)/2 

Avg. Span Response_, Savg_ (Div) 
~~- 1 = (Si + Sfl/2 

. 
'-'" 

- . 

. Zero Drift, (%) • (Zf-Z;) 0 
. 

Span Drift, (%) = {Sf-Zf)-(Si-Z;l 0 

Plant Lu 'f o tJ ~/( 
Operator D • C , 

co COz Oz SOz 
. 

'I.of.Cf )_],'/] f.o f' :2-d 
. 

'{' °I 5, 0 ,5-. 'f r. {) I 

t'..() ~._<J s-.y r-.c> 
... 

E's-. 0 9"''f, 0 ?!°'- </ fr· a 

r'f, ~- Gj' .r.1 .fJ ..... 0 r>.r. 

4.1(" 5.oD ~ L/D. '5. 0 

5'1."1<. 1t.'fs ll ( z... t\.\,~ 

. I 0 0 o,O 

-.(o -: I • !OJ. f -_\,i... 



INSTRUMENT CALIBRATION 

DATE ) -s--f r 
TEST NO. ------
TIME OF INITAL CALIBRATION CJ ~ ;;i_ I 
TIME OF FINAL CALIBRATION ( !£ <f ] 

MOx. 

Span Gas Concentration, Gs ftl.l(' 

I ni ti a 1 Zero Response,. Zi (Div) 
~-;a 

Final Zero Response, Zf (Div) s-"a 
Initial Span Response, s1 (Div) ?G. J.... 

Final Span Response, Sf (Div) ?,.v 
Avg. Zero Response; Zavg (Div)· 

" ( Z; + Zf l /2 5-: 0 

Avg. Span Response, Savg (Div) 
£-(,' J 

-.. (S; + Sf l /2 · 

Zer~ Drift, (%) = IZf-Z;l 0 • () 

Span Dr1f't, ( % l " ( Sf-Zf )-( S;-Zi ) O·& 

B-51 .• 

. 

Plant tt\.JfO f)~K 
Operator 0 r c I 

co C02 02 S02 

'(OJ, Cf ;JJ, c; J f,a 824 

~~, c) 5~,() r, o S'"', () 

J,f {", 0 Cf, Cf ~ () 

't 'f, 0 9'?, 0 f s-. d J'l,(/ 

y].J 1'!. c, f5'""; J z-c. 0 . 

'-/1 L/ s": c? 
,,.. ... 

'i I q j ~.o 

fJ,/r 11 .,, ] 'fr.; r ~b.{ . 

-/.11- o. 0 - Q, / o.o 
(),7 tJ • (, 0 .<-1 -I· D 



INSTRUMENT CALIBRATION 

DATE ck- S--f J-

TEST NO. ------
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

NOx. 

Span Gas Concen'tra ti on, Gs '(lt.'c.(' 

Initial Zero Response,. Z1 (D1v) {\ 0 

Final Zero Response, Zf (Div) .), <) 

Ini't1al Span Response, s1 (Div) fC.3 

Final Span Response, Sf (Div} tG .d 

Avg. Zero Response, Zavg (Div) 
. 

~', ~ = I Z; + Zf )/2 ,/· 

' Avg. Span Response, Savg (Div} 
f(, .IS-,. (S; + Sf)/2 

Zero Drift, (%) '" (Zf-Z;l O· 0 

Span Ori f't, .(%) '" (Sf-Zfl-IS~~Z;l -o.3 

Plan't \N'{ <7 p ,1-K 
Operator D c (, 

co C02 02 S02 

'fa/, Cf ;J..1.<(3 ?.d f)-d 
. 

.6-. 0 ...... () 
'.:> L . r--0 t~d 

()-. r . ~. 0 y·, r . s-:o 
8'f'.o ??. 0 ~ 5'. 0 3'7. ~ 

11.0 1r1 .o ~.o rc.r 
. 

.. 

J, '-I 5~. 0 t..j. 1 f,o 

t' .(f 10 l. 0 ~{', p ~~'~ .• 

8 .• '! 0. ff -0,")._ o,o 

J,).. 'i I ~ / 1 1- -'O.'L 



INSTRUMENT CALIBRATION 

DATE J-C, -~ ~
TEST NO. ------
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

Span.Gas Concentratfon, Gs 

Initial Zero Response,. Z; (01v) 

Final Zero Response, Zf (Div) 

Initial Span Response, S; (Div) 

Final Span Response, Sf (Div) 

Avg. Zero Response, Zavg (Div) 
" ( Z; + Zf )/2 

Avg. Span Response, Savg (Div) 

'" (S; + Sf l /2 

Zero Drift, (\) " (Zr-Z; l 

Span Drift, (\) • (Sr-Zrl-(S;-Zil 

NOx . 

fl)._ I '-t ' 

f:a 

~J 

?(,. ( 

x,r 

S-, IS 

fr.i .J 

e. "3 

C' ' 1 

a-s.3. 

Plant VIV 0 O,f.k 
Operator Q , ( , 

co C02 02 S02 

L[o I. Cf .,tJ.'fJ 'i', a f M 

s-: J r. o ~. 0 s-.. () 
3, r 5-, 7 s-: .-i__ .;-; 1 

;s-: 'I Of C/. c) JS-, 0 ~7, () 

fJ, r (~$". 0 fl~. 7 pr; 0 

'f. !-J J-; ]5 r-.10 
./ 

.., ,!') 

f"J//[" (1))..,() y(.J J ~~.o 

-1.r o. I 0.1 0 :i, 

_/,I../ :;-, "1 o. r"· -1,:i 



INSTRUMENT CALIBRATION 

Plant INYO-OJ.f:. 
TEST NO. ------ Opera tor J) r ( • 

TIME OF INITAL CALIBRATION /(, ,1-y 
TIME OF FINAL CALIBRATION 0? J(J 

NOx. co C02 02 SOz 

Span Gas Concentration, Gs fr;. y· '-!of, ? )..],'/] J-,o ?J-o 

· Initial Zero Response, Zt (Div} ). 0 1;-.. 0 s-.a 5-,0 .s-: d 

Final Zero Response, Zf (Div} ['._ d f'.5 {~I 5-, () s-: d 

Initial Span Response, S; (Div} ·g~.'J- rs-. o ? '1.rJ ~'J~. ~. f'7. 0 

Final Span Response, Sf (Div) y7 { G. er~ o Cf 'f.o f'(, 1 P't, J.. 

Avg. Zero Response, Zavg (Div} 
~o G.)r ).'F 5'"'1 0 ':)' 0 = (Z; + Zf)/2 

Avg. Span Response, Savg (Div l 
f',. ') '!:7. r 9'1.o '(~.~I~ ~5.~ " (S; + Sf)/2 

·Zero Drift, (t) " (Zr-Z1l O· 0 5, s- -.o ,")..._ ()'if o, \) 

Span Drift, (tl " (Sr-Z~)-(S;-Ztl /, '-( /, ~-- (J'?... - tJ, I -1.i 



INSTRUMENT CALIBRATION 

DATE J - 2 -f J ,__ 
TEST NO. ------
TIME OF INITAL CALIBRATION { 0 o d 
TIME OF FINAL CALIBRATION /'-/Jr 

NOx 

Span Gas Concentration, Gs tf i). '-( 

Ini ti a 1 Zero Response,. Zi (Div) st D 

Final Zero Response, Zf (Div) s-, I-

I ni ti a 1 Span Response, S; (Div l rt.¥ 
Final Span Response, Sf (Div) t~.> 

Avg. Zero Response, Zavg (Div) 
'" ( Z; + Zf l /2 ;-, I 

Avg. Span Response, Savg (Div) 
ft.JS-'" (S; + Stl/2 

Zero Drift, (%) = (Zf-Z; l 0. ::i... 

Span Drift, ('f.l = (Sf-Zfl-(Si-Z;l -Q. 1 

B-55 

Pl ant wf tJ 0 ,f ( 
Opera tor (/), ( , 

co C02 02 SOz 

'{o I. er )..),'{) '! ._<:) ?1-0 

f'.__o !,........_~ S'to c.. 0 
. 

'1 I 0 6-; 0 s-,i .), J__ 

f'"f, '1 99.a rr:o ·f?to 
. 

<jj.(J cr~.J r-- ~-. J ~ ], c) 

'i ,j- .r: o 5"; 2- £S', I 

f 1 ,9j' . '}).(,( r-r:1r $?".I) 

-/, 0 ~.u o.'f o:v 

-o. °I -J..7 -(J. / -~l.l 
. 



INSTRUMENT CALISRATION 

DATE ) -/-fr Plant i.vio D -i- K 
TEST NO. 
TIME OF 1-NI-T-AL-CA-LI_S_RA_T-IO-N I J--0 J 

Operator /) ·(, 

TIME OF FINAL CALIBRATION 

NOx. co C02 02 S02 . 
. 

Span Gas Concentration, Gs f/1,•f '-lo t . t:t J-3.<f 3 r.o ~2-d 

Initial Zero Response, Z1 (D1v) s-. l_ s-.. <) f', r} s-: 0 s-. 1-

Final Zero Response, Zf (Div) >· 7 7,o s-.~ ~ J,L 

Initial Span Response, S1 (Div} ?~, 1 ff",J...... er °!,o g-r,_ c) f7, c) 
. 

Final Span Response, Sf (Div} t7. { ?G.} /O].O '?'f, 2.... r; '/.7) 

Avg. Zero Response, Zavg ( 01 v) · 

C.o J', I '(, r i-- 511.-= IZ; + Zf)/2 S-· l .1-

Avg. Span Response, Savg (Div} 
i'.7 fs-:rr ~~.5 = (Si + Sfl/2 /O/.o fY.~ 

. 

Zero Ori ft, (") = (Zf-Z1l -0 .( J.o 0. :i. -11. 1 1).0 

Span Drif't, (%) = (Sf-Zfl-(S;-Z;) O·l -o. 7 ) • Y' - (}I,)..- --1,0 

B-~6-• 



INSTRUMENT CALIBRATION 

DATE d--t 0 -r r
TEST NO. ------
TIME OF INITAL CALIBRATION Cl'f/( -
TIME OF FINAL CALIBRATION 0 7 '10 

NOx 

Span Gas Concentration, Gs 
fl J. '( 

In1tia1 Zer9 Response,. Z; ( 01 v) J"t (J 

Final Zero Response, Zf (Div} S'-L 0 

I ni ti a 1 Span Response, s1 (Div l ~ .. f 

Final Span Response, Sf (Div) ?(_,. 0 

Avg. Zero Response, Zavg ( 01 v) · 
5.o · " (Z; + Ztl/2 

Avg. Span Response~ Savg·(Divl 
jb.Z 

" (Si + Sf l /2 

Zero Drift, (il = (Zf-Z;l 0 

Span Drift, (%} " (Sf-Zf)-(S;-Z;) - o. 4 

co 
.. 
' 

Plant Wf() D !,. /( 

Operator D • L --------

COz Oz SOz 

~1~1. er .).]. 'I] f".d tf",J.-d 

).d .r: (J .J"c Cl .r. Cl 

s. 0 s-:o S'.. D J. 0 

!"!': G 9 '!. {) yf-: [) J-7, ~ 

?i. 0 'l '1(, 0 gy;,s <?i. j-

4.D 5.o 50 )O 

~'4- ~ 91.D. ~5.7~ ~')1') 

,_z_ 0 . D 01 ° 

o.4 0 /.) -1S 



INSTRUMENT CALIBRATION 

DATE J- - I { -f'J--. 
TEST NO. -----
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

07fJ~ 

t (p > 7 

NOx. 

Span Gas Concen'tration, Gs f 1')..., 'f 

Initial Zero Response, Z; (Div) 
s~ 

Final Zero Response, Zf (Div) '(,f 

Initial Span Response, Si (Div) 8"~ , J -
Final Span Response, Sf (Div) t4 .1 

Avg. Zero Response, Zavg (Div) 
L/ r i = ( Z; + Zf l /2 

Avg. Span Response, Savg (Div) 
f (, . '1 = (Si + Sfl/2 

.. 

Zero Drift, ($) ;. ( Zf-Z; l - 0 ,").._ 

Span Drif't, ($) • (Sf-Zf)-(S;-Zil 0 . /5 

. B-58 

Pl an't w'( rJ DA--/( 
Operator Q ~ C . 

co C02 02 S02 

'101.cr ;.J. 'fJ ?·o J';:;..d 

S"--0 5'..,() J'.o s-:..o 

~.s -- '(, rt ~ () 5', 0 

ffJ. J_ 99, () ~5"-.d 'i 7' 0 

fr.o q,r.y rs-lo 't <f,o 

.s-.7r L/' &'/ s-. 0 ~,o 

. 

?Go. c. qr.) ¥' J, 0 ~(.)" 

I ( I - -o, ;;i._ o.a o,o 

/ .1 -o.Cf (). 0 --~ ,0 



INSTRUMENT CALIBRATION 

Plant WYO Dfr.K DATE J-/(-fY 
TEST NO. -----
TIME OF INITAL CALIBRATION 

Operator _""'p_,..._C ..... __ _ 

TIME OF FINAL CALIBRATION 

NOx. co C02 02 S02 

Span Gas Concentration, Gs yr;J, '{ , '(,af, 1 )J,'f 7 'j".O f )-C) 

Initial Zero Response, Zi (Div) s-. d s:o 5-;_ 0 s-:.~ ~"',_,() 

Final Zero Response, Zf (Div) ~( (J ~a 5"10 f'. 'f rl (! 

Initial Span Response, S; (Div) f(e,] ff'",) 99. (} 'i' ;, 0 ilio 

Fin~l Span Response, Sf (Div) gr; ,J fj·~ er er. o f5.<f ff: j~. 

Avg. Zero Response, Z~vg (Div). 
,), 0 s-, 0 J', ;i.__ ?IJ = (Zi + Zf)/2 $-, ~ 

. 

Avg. Span Response, Savg (Div) 
iG.'f fs-,J.r q1,0 ?r· ;z... ob.1~ = (S; + Sf)/2 

·Zero Ori ft, (%) = (Zf-Zil ()I () ~ . (} () ' 0 0' <-( o,O 

Span Drift, (%) = (Sf-Zfl-(S;-Zi) (J'' 'J... -0.( ..... o. d IJ ' () ~ \,.; 



\ 1..-
DATE /-jf-f j-
TEST NO. -----
TIME· OF INITAL CALIBRATION 

INSTRUMENT CALIBRATION 

a 1r7 
TIME OF FINAL CALIBRATION I ( 5-;)_ 

NOx . co 

Plant wf '1 b fK 
Opernor D , C , 

COz 02 S02 

Span Gas Concentration, Gs f I),'{ YJJt~'f )...],'-fJ f•V' f-2..4' 

Initial Zero Response,. Z; ( D1 v) s-, 0 .5'«j {':.o S'~o s--._ 0 

. 

Final Zero Response, Zp (Div) 5-. 0 l.f. s s-. 0 5-, J s-.1-
. 

Initial Span Response, S; (Div) ~Ct.) ?5-. 0 err. o f s-l D 17. 0 

Final Span Response, Sf (Div) tr; , ")....__ 8'.o {tJQ.] ss-:rr iG>.] 

Avg. Zero Response, Zavg (D1vl 
{". D t{. 1< ,.. 

{',;{' 5,1 '" (Z; + Zp)/2 fi,DD 

Avg. Span Response, Savg (Div) 
~/,,.z-s '/{.<( rJ.1,,5 3'5. 3 &L-1, ') 

'" (S; + Sf)/2 
. 

Zero Drift, (%) " {Zr-Z;) 0 . ·()_~ 
• D <V.3 D(l--

Span Ori ft", (%) = (Sp-Zf)-(S;-Z;) -D. / I· S /. 3 o.3 - 0.1 

6-6_0_' 

' . I 
I 



INSTRUMENT CALIBRATION 

Plant Vv fe Qlf:K_ 
TEST NO. ------ Operator _D_..~C ___ _ 
TIME OF IN ITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

Span Gas Concentration, Gs 

Initial Ze~o Responser Zi {Div) 

Final Zero Response, Zf (Div) 

Initial Span Response, si· (Div) 

Final Span Response, Sf {Div) 

Avg. Zero Response, Zavg (Div) 
= ( Z1 + Zf )/2 

Avg. Span Response, Savg (Div) 
= (S1 + Stl/2 

, 

Zero Drift, (%) " (Zf·Z; l 

Span Drift", (%) 2 (Sf-Zf)-(S1-Z1) 

NOx co 

!7~·1' 'tOl,Cf 

), 0 5-. 0 

5' ... 0 ~I.; 

·sr;,s ?S:~ 

g-~,) ?r.o 
I 

_s-.o 5'. '7 < 

'15·~. ~ 
..-

~b. ~ 

D I .. .,--

0.2 /.)0 

, B-61 

COz 02 S02 

)..],'/] f-.o ?,lo 

~'..-o j"; 0 s-;_ () 

f E'/'1 

¥."'.LI: 
' t> 

5"'c () {"':_ d 

99, 0 f"t":IJ ?7.o 

Pli'N 

Srvc IC- ~<;, .2... ?J. J 

s:o -- 0 'j. t;.o 

c77.o g~.b ~o~. 1( 

0 0 t).0 

o.o /. -"2.. -\.1 



INSTRUMENT CALIBRATION 

DATE 

TEST NO. -----
TIME OF INITAL CALIBRATION (2 r-o r ,,-
TIME OF FINAL CALIBRATION '11~7 

NOx . 

Span Gas Concentration, Gs fl). 'f' 

Initial Zero Responser Z; (Div) S'i 0. 

Final Zero Response, Zf (Div) 5-:_ d 

Initial Span Response, ·si (Div) fc; '] 

Final Span Response, Sf (Div) 9,' ;L 

Avg. Zero Response, Zavg (Div)· 
"' (Z; + Zf)/2 5.o 

Avg. Span Response, Savg (Div) 
yiP. l< = (S; + Sf)/2 

' 

Zero Drift, (%) "' (Zf-Zi l t> 

Span Drifi:, (%) = (Sf-Zf)-(S;-Zi l -o, I 

' 8-6:2' 

Plant w'(oiJ..0-K 
Operator _...Q_,~C ..;...· __ ;........; 

co. C02 02 S02 

'f rJ {. 'I ;1 J, 'i J f-·O rJo 

s-:. a SI o 5-; 0 ~o 

s:_ o j_ () s-,7 s:11 

ft.() 11. 0 gr.o ~ 7,o 

ff"; y 9 7, J Y'c o gs:o 

5". \) 5-,(.) ;". 3 .;- 5.o 

'I<;;, 't 7 '{.IS 
,... ,..-

~~ - ':> ~G.o 

D 0 0.7 OcD 

-0. z. -I / 0- '3 '-1.·I) 
-,...,..____ 



INSTRUMENT CALIBRATION 

DATE J - I J - r {- Plant w'{Cl D l}K. 
TEST NO. ------ Operator __.D....._r c_"----
TIME OF INITAL CALIBRATION I i-cz 7 
TIME OF FINAL CALIBRATION 0 7 pl_C, 

NOx . co C02 02 S02 
. 

Span Gas Concentration, Gs x-r i. '-i l(o /, ( )J,'f] rc<t j''J.4 

Ini ti a 1 Zero Response,. Zi (Div) )Lo {°'<0 5--:_ 0 5'.rJ :;: 0 
I i 
I 

Final Zero Response, Zf (Div l ~o -s;s 
t" "° 'I" CJ :;-,_ 0 

I ni ti al Span Response, Si (Div l ~.'3 gr;r rcr, ~ fr. o 87, 0 

Final Span Response, Sf (Div) g;; y iG,r /a J ,o fJ. () ?J;?'. 

Avg. Zero Response, Zavg (Div) 
s-_ D - .~ 

'1 7 ;- ') .0 = ( Zi + Zt) /2 ~ . 2.. ~ 5.0 

Avg. Span Response, Savg (Div) 
~/,,. 0) 

~ /, I) €b.~ ,. (Si + Stl/2 Io/. o ~5'.D 

Zero Drift, (tl '" (Zf-Zi l b (). ~ C) -0.1 o.o 

Span Drif't, (i) '" (Sf-Zf)-(S1-Z1l -o,) -{)' '> 4 /) D ' I -\ ,'J... 



APPENDIX C 

TEST DATA 

C-1 



C-1 

COMANCHE 
GASEOUS EMISSIONS DATA 

C-2 



Comanche 

Instantaneous readings 

NOx vs OFA% open @ constant 02 -12/12 

Test Dates 

12/7/84 1345-1615; 209'-265 MWe; 3.2-3.4% 02; OFA-Closed; "2A" MOOS 

12/8/84 930-1130; "2A" MOOS; 152-286 MWe; 3.2-3.4% 02; OFA-Closed 

1300-1600; 252-269 MWe; 3.2-3.4% Oz; OFA-Closed; all mills 

12/10/84 830- 930; 334-360 MWe; 3. 95-4. 05% 02 OF A-Open; a 11 mi 11 s on 

1000-1330; 296-345 MWe; 2.7-3.95% 02; OFA-Closed; all mills on 

1500-1600; 261-273 MWe; 2. 75-2,9% 02; "2A" MOOS, OFA-Closed 

1630 281 MWe; 3.0% 02; OFA-Open; all mills on 

12/11/84 1100-1430; 257-263 MWe; 2.5-2.7% Oz; OFA-Closed; all mills on 

except 1300 

12/12/84 800-1430; 290-321 MW; 2.s-2;753 Oz; OFA-Closed, all mills on 

OFA - normally open 18% 

C-3 



12/8/84 9: 10 NOx ports 

12/10/84 9:40 OFA ports 
16:15 OFA ports 

12/11/84 16:15 OFA ports 

12/12/84 OFA Test 

750 OFA Closed 

%Open Time 

10 1445 

20 1455 

30 1505 

40 1515 

. 50 1525 

60 1535 
70 1545 

80 1555 
90 1610 

100 1620 

Normal 1628 

Comanche 

· Overfi re Air 

closed -

closed I 
opened 

opened 

Load 

270 MW 

295 

291 
285 

294 

302 

315 
305 
295 
293 
305 MW 

w/out 315 MW 

avg. load= 298 MW+ 8.7 

t 
+ 2.9% 

rel std 
dev 

avg load = 296 + 6.7 = 2.2% 
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TIME LOCATION DavQ GA 
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GAS CONCENTRATION CALCULATION 

Operator ·Avg Gas Response, Davy 

if I Jo P11'f 1>1V 

·Actual. Gas Concentrat1on, Ga = (Davg-Zavg> x G/(Savy-Zavgl 

Gas Concentrat1on·@ Ot, Ga@Ot =. (GA x 21)/(21-%0
2

) 

co C02 02 S0;1 
GA@Oi Davy GA GA@Ot Davy GA Ga@Ot Davy Ga Ga@Ot Dava GA GA@O'l, 

'frJ.... 17,o J- Lf' :Lf'-1 Jo.d I ~,]9 ft{,]'J ·1 7, t) >' ).tJ 
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/ .... 

l r. 0 ,,,J-7- IC(, '{ '1 5 5-;;- Jos Jr;.() . '-11 ~ ·i~ I 3 rJ r J().r J7, {) j,)O 

Y7- -3 I Y. o ) r, I JoY 111. r !(.,,,~o )1,)~ JC.r ),/'( ]],) J. ~ )..- ;;,; 

'1 I I I '1', 0 .2 f I ]J I 7(1,j- /b 1J/... I Cf, 'I} j 6.J - J,1r Jt;,. 0 110 
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TIME LOCATION Davq GA 
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GAS CONCENTRATION CALCULATION 

Operator 'Avg Gas Response. Davg 

H• )o pp-fo1~ 
·Actual Gas Concentrat1o11, Ga = (Davg-Zavg> >\ G/(S~vg-Zavg) 

Gas Concehtrat1on·@ oi. Ga@Ot = (GA x 21)/(21-%0
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g &, )-

rr. > 

s-.o 

J)-· 0( 

0.CJ 
' 

- /.1--

Plant CoM-1.FVC/-fe 
Operator · rf), C , 

co C02 02 SOz 

<-1a1. 1 )J. 'I> y, cJ f.Jo 

S-· c} 
/} -,rr§' I c s-, d b'. () s-. Cl 

.s-. Q ),) i· yr .)<~' 

.J I-., J '1 er. o ?5' ·d <6 &- ' 0 

), S' · O 'lf'. 1 ??r· o i'f, )-:-

!:> '"'. 0 r-: /)~ lf,Cf )-·IS -

J,.';,'•O 9 "f · (p (" ~j10 ~4 ,7 J~ 
' 

o.o ~,3 -(f. ).._ ". > 
a.a -O·t () · 1- ~o. fr 

I 
J 



- --~--

INSTRUMENT CALIBRATION 

Plant CoM-IJ-#Ctft:: DATE I 'J_ - 2 - J" 'f 
TEST NO. I ------ Operator (j). C • 

TIME OF INITAL CALIBRATION ... 
TIME OF FINAL CALIBRATION 

NOx co COz Oz SOz 

Span Gas Concentration, Gs f/J.y '-(~!. 'f )J.'/J f, d i.J. (J 

In1t1al Zero Response, Z1 (D1vl J'-: cJ 
S"· cJ 
~ s-- cl b' .() $-- ('J 

Final zero Response, Zf (Dfv) J", fJ.;. s-. Q ,), ) 7, r- .;;~ 

In1t1al Span Response, S1 (01v) g &, )- .2 1-. cJ "'er. cJ 'j')·d i ~-. <J 
. · . 

F1n&l Span Response, Sf (Div) rr. J ). s'. o rr. 3 fr· o !'!->~. 

Avg. Zero Response, Zavg (Div) 
5-. IS -

" ( Z1 + Zf )/2 
s-,o )""'.() s-: /)- 7, '} 

Avg. Span Response, Savg (01v) j)-· or ).)'•O 9 ~·Co(' Y-5· 0 c;'l ·7 j''" 
= (S1 + Sf)/2 

. 

Zero Drift, (i) = (Zf-Ztl O.o o.o C1 <~ -d'. l. d· > 
' 

Span Drift, ($) " (St·Ztl-(S1·Z1l - /.1- a.a -O·t 0·1- -(), 5-

C-15 i ______ __] 



INSTRUMENT CALIBRATION 

DATE I "} - 7 ~ Y t/ 
TEST NO. I --------
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

NOx 

Spa.n Gas Concentration, Gs Ji 1-. 'f ' 
Initial Zero Response, Z; (Div) 6-. d 

Final Zero Response, Zf (Div) "" s . ( 

(Div) 
'i'T·7 

Initial Span Response, Si !U' F" 

Fina:l Span Response, Sf (Div) rr;,, s 

Avg. Zero Response, Zavg (Div) 
S-,0~ 

= (Z; + Zfl/2 

Avg. Span Response, Savg (Div) 
&S:t> 

= (S; + Sf)/2 

Zero Drift, ( % ) = (Zf-Zil o. t 

Span Dr,i ft, (%) = (Sf-Zf)-(S;-Z;) 0.1 

C-16 I 

Pla.nt UM ~/I/CH & 
Opera.tor p. f .. (_ 

co COz Oz SOz 
' 

. 
' 

'fol. Cf /J.'f) ?· (/ ~fd 

~. 0 ). J s.o .s-: 'J 

Y«I 5-,] Lj,i 
,--

s~ ( 

7- 5-,0 . Cf8"] :/_), 0 i'f. J 

J,5 J {) C/G, ~,,..- J>'I, (; pJ.o. 

4-.q ~3 '1-·7J ~~ 
. 

'}S,o q1.4 &-1.S t3'3 ·~ 

-t>.2- o.o -o.r '-0.2-

().2- -1.s .D, ( - 2. . :i-



INSTRUMENT CALIBRATION 

DATE / 'J- - 't -y <( 
TEST NO. ;;..._ -~----

TI ME OF IN ITAL CALIBRATION J 9 ~ d 
TIME OF FINAL . CALIBRATION { 7 l f 

NOx 

' 

Span Gas Concentration, Gs <j( )_' '{' 

Initial Zero Response, Z; (Div) ~ .. d 

Final Zero Response, Zf (Div) s-. d 
. _. 

Initial Span Response, S; (Div) j(p,) 

Fi na<l Span Response, St (Div l tc ,_5,_ 

Avg. Zero Response, Zavg (Div) 
$"'- 0 

= ( Z; + Zt l/2 

Avg. Span Response, Savg (Div) 
8t. :-1 

= (S; + Sfl/2 
. 

Zero Drift, ('.t) = (Zf-Z; l CJ.O 

Span Drift, (%) = (Sf-Zf)-(Si-Z;) .o. 2-

. C-17 i 

Plant C!JUtf///C/f t:

Dperator Q, e .c . 
._ ' 

co C02 02 S02 

'!of, r )],'(1 '? t Ci f~d 

s-. d S'·d 5~. d j~. d 
. 

s. 0 5~, C) r, )- ~. 0 
. 

~).() 79', (/ ?'5-·d ?s'.d 

;. 5-, rJ t.JCj, / 9;-.~ 7 /, r1 . 

• S-.o 6.o s-.o S-.:t.-< . 

z_S":D q'/.m-- B.S: '3 ~8-0 

. 

o.o 0.0 0-C- t).O 

o.o D-1 0-1 -/"f.(> 

_. 



·. 
INSTRUMENT CALIBRATION 

DATE 1;; -? - f-r 
TEST NO. ~ J 
TIME OF IN ITAL CALIBRATION r•-r(,.. / 3 ") a 
TIME OF FINAL CALIBRATION 

NOx. 

Span Gas Concentration, Gs //).'{' 

Initial Zero Response, Z1 (Div) ~Ld 

Final Zero Response, Zf. (Div) S'"'< o 

Initial Span Response~ S1 {Div) fei. ") 

Fin~l Span Response, Sf (Div) 'f~·i 

Avg. Zero Response, Zavg (Div) · 
(":. tJ = (Zi + Zf)/2 

Avg. Span Response, Savg (Div) re, I 0 .(" = (S; + Sf)/2 

Zero Drift, ( i) = (Zf-Z;l o.cJ 

Span Drift~ ('.t) • (Sf-Zf)-(S;-Zil -0-) -

·-----1 

. C-1'8 I 

Plant (dMA-/VC!fe:r

Operator Q trC. 

._. 

c 

co C02 02 S02 

ftfl '9 )J1 'IJ ~I 0 ?~d 

5--d 5--; cJ 5.o ~.C) 

~10 $~£() 5'. d 5'.d 

J5'. 0. qy. y '(:>·a <t.;'· 0 

;.~-·0 9 ),(} rs-: 0 3 J, () 

5'", a ~-. (J co 5",. 0. 

;,. 5',c) er 7- er f5'. 0 q-:L > 
,-

o.o o.o (). CJ () ~ 0 

o. 0 -I. "/ o-o -).o 

l 

I 
J 



INSTRUMENT CALIBRATION 

DATE JJ.-tO-f"'{ 
TEST NO. '-f ------
TIME OF INITAL CALIBRATION 
TIME OF FINAL CALIBRATION 

0 7'f >-
1 t; f'O 

NOx. 

'. 
Span Gas Concentration, Gs rrJ.'f' 

. 

Initial Zero Response, Zi (Div) ~......_(/ 

Final Zero Response, Zf (Div) 510 

Initial Span Response, S1 (Div) 86' J. 

Fi n'3'l Span Response, Sf (Div) 'iI.e , '-f . 

Avg. Zero Response. 
= ( Z; + Zf) /2 

Zavg (Div) s-. 0 

Avg. Span Response. Savg (Div) 9(,. ~ 
= (Si + Stl/2 

·Zero Ori ft, ( % ) = (Zf-Zi) 0·6 

Span Drift, ( % ) = (Sf-Ztl-(S;-Zil 0 ·~ 

: C-19 '1 . 
. , ~ I 

Plant CaM;f.vc !--/gr 
Operator D E c_ 

._- , 

co C02 02 S02 

C(ol. 'f ;J. 7'~ ?·d J J_(J) 

5,a S"'.. d s~. a {'.o 
. 

'(.y 
r. o s-Lo ), 3 ~ 

J-S:o '19'.o 35"'.0 !'7.<J 

;, J, () q~,c ?.1-. 0 i~-. d 

>-· d S'. a s-.1s- '-{ . 'f 

)r.o 9 7, r gs-.o ff. .o 

0, 0 0. rJ o-3 -{} -L 

<1. 0 - J,cl -O,'J -/. '( 



INSTRUMENT CALIBRATION 

DATE 

TEST NO. 

/) -(~ -t y 
--------

TIME OF INlTAL CALIBRATION / 70 }-
TIME OF FINAL CALIBRATION o )]5-

NOx 

Span Gas Concentration, Gs f !). <-( 

Initial Zero Response, Z; {Div) 5". d 

Final Zero Response, Zf (Div) 5~.o 
. 

Initial Span Response, s1 (Div) 'lc.s-

Fin~l Span Response, Sf (Div) f(,. y 

Avg. Zero Response, Zavg (Div) 
5-.0 = (Z; + Zfl/2 

Avg. Span Response, Savg (Div) 
tG,~J-

= (Si + Sf )/2 

Zero Ori ft, ( % l = (Zf.:Z;l s-.a 

Span Ori ft, ( %) = (Sf-Zfl-(S;-Zil o·'3 

r ~ 

' C-20 1 

- ~--_J 

' 

Plant Cr1t1A=/VCH 1:r 

Operator D (TC 

co C02 02 S02 

'itJ /, ~ )].'fJ ?-o f '2-0 

s-, () ~~ 5~, 0 r. o 

''/ ~ J-,)- s-, C) 5"'· 0 

.).'{.( 
'1 er. o ~ 5"5". 0 87.o 

~<.f.<f Io /, o I''(, '1 ~~¥'. 

'f ,Cf 5-, "() t°£ ~ .), (} . 

:;. '-/ I ~ /0 0 ~<f.9J- 9-~' '1 

-o,l o.'( a.o a,o 

-01 ').... I , '-< -o'' -.{, 1 

• 



' 

INSTRUMENT CALIBRATION 

DATE /) ~!{ - T <( 

TEST NO. 
--~----

TIME OF INITAL CALIBRATION <J 7 Cd 
TIME OF FINAL CALIBRATION / C, I 'f 

NOx 

'' 

Span Gas Concentration, Gs JI .;7. t(' 

Initial Zero Response, Z; (Div) t;;"\ Cl 

Final Zero Response, Zf (Div) S-t 0 

Initial Span Response, S; ( 01 v} fU,,:, 

Fin~l Span Response, St (Div) f-C, ( 

Avg. Zero Response, Zavg (Div) 
= (Z; + Zf)/2 ~-:_o 

P 1 ant Cr;r fi.1 f # CI{ ,_ -

Operator 0 IJ c 

co COz Oz SOz 

'-(of.~ j"J. lfj p- •<7 ?2-o 

5~,d Jt-0 6'\ 0 s ..... , (/ 

s-: I S-· 7 'i I 7 5-; 0 
' 

;.. 5-, () q 9.o ~J"·d g 7. C) 

;{ j, I C{Cj, 1. f'f.) g),(. 

5-.()J ),)) 4.rr !'. () 

Avg. Span Response, Savg (Div) 
fG I]._ ,/. r: err q(, I f'i, 7 j,.. 8'.Jr = (S; + Sf)/2 

' ' 

Zero Drift, (%) = !Zt-Zi) o.o () ' I a.7 -0 .) O·() 

Span Ori ft, ( %) = (Sf-Zf)-(S1-Z;) -O·J- O·O 
- /. ~-

-0·) -0 . '}._ ...., 
' ' 

' 



' 

I 

' •' 

INSTRUMENT CALIBRATION 

DATE I 'J - I f - r Y 
TEST NO. ~----"----

· TIME OF INITAL CALIBRATION 

TIME OF FINAL CALIBRATION 

NOx 
' 

Span Gas Concentration, Gs 
fl),'{ 

Initial Zero Response, Zt (Div) ~. 0 

Final Zero Response, Zf (Div) 5-,(J 

Initial .Span Response, S1 (Div) 9(,,) 

Fin~l Span Response, St (Div) ?" 7,o 

Avg. Zero Response, Zavg (Div) c;-, (} 
= ( Zt + Zf) /2 

Avg. Span Respo·nse, Savg (Div) 
?~,) = (St + Stl/2 

Zero Drift, (") = (Zf-Z;) o.a 

Span Drift, (i) = (Sf-Zfl-(S;-Z;) 01( 

i C-22 

Plant CdMtlA/Clrif 

Operator _ ..... !)=~;...;:c:...:::;....... __ ~ 

co C02 02 . S02 

'to/. 1 ) J, 'IJ g-, {j ritJ 

S', C) {',CJ b'.o J. 0 

Lf.9 )1).._ s-; 0 ~-- L_ 

iJC, o 
"ief', 11 crcr. o s='r. o 1?7. 0 

fC. ~- I o /, 0 f)." f(,,. J~ 

Lf .CJ J !>-, I ~·0 ~. I 

' 

Fe .::i.r /0 O·O f~-;J 8;..)5 

-0 ·I 0 'J.-._ o.o a . ;).._ 

0 . (,, I , 'I 0·~ -(]; 7 



-~ .. 

INSTRUMENT CALIBRATION 

DATE I 2 -1 J - f '-/ 
TEST NO. 

---=i~---

T IM E OF INITAL CALIBRATION 
TI ME OF FINAL . CALI BRA TI ON 

Span Gas Concentration, Gs 

I niti a 1 Zero Response,. Zi {Div) 

Final Zero Response, Zf (Div) 

Initial Span Response, S; (Div) 

Fi na:l Span Response, Sf (Div) 

Avg. Zero Response, Zavg (Div) 
= (Z; + Zf)/2 

Avg. Span Response, Savg (Div) 
= (Si + Sf)/2 

Zero Drift, ( % ) = ( Zt;;.Zi) 

Span Drift, (%) =· (Sf-Ztl-!S;-Z;l 

NOx. 

8/J..y 

S'to 

!.-·o 

't" , s,,-

J' , ),..--

[,", 0 

Bb.r 

. 

o.o 

6.0 

Plant Co'fot cf NC lfE 

Operator /]~ 

co C02 02 S02 

'. 

'fol, "f ).]. 'iJ ff,o i-Z£J 
. 

. 

~- .. o ~'-o J-. 0 J"'; 0 

:;-._ 0 L-f, 'i ~-. I S'·d 

99.o 
;;i j". 0 ·~ ? J-:' CJ f?. (1" 

. 

c2 5-, I 9J"",o g")1 () r.r: ~ 

S-.o +.Cf S:or- S-.o 

u.o.r- 97.0 ss-.o ~.')..~ 

0.0 -D,J- o. ( D·O 

0.1 -3.B -0. ( -1.S--



INSTRUMENT CALIBRATION 

DATE 

TEST NO. --=---
TIME OF INITAL CALIBRATION / G J-] 
TIME OF FINAL CALIBRATION OT!."t 

NOx 

Span Gas Concentration, Gs' 
fl). y' 

Initial Zero Response, Z; (Div) r. o 

Final Zero Response, Zf (Div) ~-0 
' 

Initial Span Response, s1 (Div) ,,;r 
Finarl Span Response, Sf (Div) 8& 3 

Avg. Zero Response, Zavg (Div) · r-.o 
= (Zi .+ Zf)/2 

Avg. Span Response, Savg (Div) 
~.3 

= (Si + Sf)/2 

·Zero Ori ft, ( i) = (Zf-Z;l 0-0 
' 

Span Drift, (%) = (Sf-Zf)-(S;-Zil o.o 

, C-24, 

Plant COH 1'/VC Hr.:
Operator 0 e- c 

co 

'-(ot. 9 

(', cJ 

s-_o 

,; s--: a 

is-. I 

(.D 

"2-S".D.J 

' 

o.o 

0-( 

·-· . 

COz Oz 

121] J',o 
s-to 

~. '' J--, (J 

0-4 s-.o 

?'f, (]" p j-. () 

/D3.o fl), 7 

~. 1-- s-.o 

/o/.o 8S-.3) 

'0.4 o.c 

3 .C, 0.7 

gD.) - g;i., 0 

- I. J. 

SOz 

3- lcJ 

5"'. 0 

r;-. "3 

lf°?.o 
~~~-

&to.o. 

r-. (0 

Bt.-S-

o.s 

-)-5 

l 
t 

f 

t 

I 
J 



COMMANCHE DATA SUMMARY 
WITH POINTS TAKEN OFF STRIP 

CHART TO CORRESPOND TO 
INSTANTANEOUS CONTROL ROOM READINGS 
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COMANCHE BOILER OPERATING DATA 
MONITORED BY B&W SERVICE ENGINEER 
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DATA ITEM . , UNITS '2-
Test No. O,.JLoAe 

'DEMA-ND 

Date 1i/7/><'i 
Time Hours 1030 

1.UJlT LoA-D c'.i/l~SS Mw 2~2 

UMC>.,Tf/Z. 
BOILER TEMPERATURES ( Pc>t Jtlr5) 

,W..-~£a D 
. - -"' , ·= ....... • '-fbfo 

Water l:.."19 Eanl F f3Jf) '>'/!. p 
Stm Lvg Pri SH F r;iqls-1s 1S'J.7 h JJ.1 
Stm Ent Plat SH F I I -
Stm Lvg Plat SH F - -
Stm Ent Sec SH ' F ('7 In 7_c3'7ri,</ 

Stm Lvg Sec SH F ( <;) Jo(J,4 
Stm to RH Attemp F ( " ) /..17. ~ 

Stm Lvg R_H Attemp F / 511) S'-17.</ 

Stm Lva RH F ( hD2) I o(l.2-

Water to SH Attemp F { :5 07) '2-!.113 
Water to RH Attemp F f c;-n'1 l '2.-61,J 

BOILER PRESSURES 

Water to Econ PSIG ( b o5) -z.LLo.r 
Drum Press PSIG ( {,ot,) 7-S'j/. z.. 
PSH in Press PSIG - -
Stm Lvg Sec SH PSIG 60/ '2- J '14. i' 
RH Inlet PSIG bo4 '-1~'-/.Z.. 

RH Outlet PSIG {,o 3 l/ I:!>. 7 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F ~ 

FW Ent # 1 l:ltr .fl"C. (? ) l'Zl?.3 

FW Ent '#2 Htr EC (S) I r-o .S-

#1 Htr Drain re ( 4) i;cJ,3 

#2 Htr Drain FC It,' Ibo, 3 
Stm to # 1 Htr - Temp 

' 

~ JI' #:. ( I ) 60?,.'f 

Stm to # 1 Htr - Press PSIG locAL 7 'f 
Stm to #2 Htr - Temo 

. 
t:" .F 4- f ).. ) 'l H. r 

Stm to #2 Htr - Press PSIG Loct':l 114 

~1-0 EIJT ~ '3 ;./71'2.. IO<P c ( 7) ,q,, q 

5IM 
·~ 

3( 3 tfT~ Tf/JP . ~ l= (10) 54~3 

5TM To II 3 lfTt< PR['>l psi~ Lcl..<'\L- Jf '-10 
~~s~£R~"'r<e ~E'56i c,;,,. ( Ii) rq g .s-

C«.s-ro ... d • p~at..1c. 'Si=tv•t.G °F ~t..o/l.Ar:>o 
P"'-'E'ULo CcLo~A1>o 

B'i: 51fj. 1 

C_-35 1-

' 

/o 'IS- Ii oO 

:< ~ :z. "2 80 

4" /, tJ ., & o,., 
e;1.1( • ../ . ~(;I.~ 

76o,7h>t'i,i 7S'/.Khst. . - -- -. 

risz.6hs-~ I 'l'f s-h<J' 
I" z:z!. (, /ooi.~ 

t2/.7 ~o~.& 

s~.7 n ... q, 1 
I 01 <:°"I I oof.' 

26Z.. I 2--" z. ' " 
-z..~ :i... I 2...(, l., 0 

. 

1..' 7o,'{ ip!.~ 

'Z.-S"Z-1. b 7-S'/J.I 9 
- -

2.3l7-"' n.;•.7 
4(,<./.Z. Cf(,'( L 

4 13'' 4n., 

I Z ?.0- 12. Q, 2. 
I 57), c I SV· Z.. 
f)'-/. :z.. 133. q 

IS" q I' JS'J.C-
{,,u?. I cH.3 
73 1 <.. 

VPZ I ?'Ill b 
173 / 7 / 
ri:f1.~- 1r1. '-/ 
;,-5;i:' 0 C2.13.f 
4'1o I/ 30 
1q1.e1 l'i 7, 7 

1/30 
2. 7?. ?' 
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~r1;_-tf 

'S"'l 4' b 
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-
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~ c, <I,# 
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-z.i.2.,1. 

l-'- N.J ... 
'l.-!," 1 i ., 

-
2 'fO/ 

iJ G4 

41)' '7 
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17..t I../ 
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, , O· I 
b 0 O,j-

.10 
71 f,,. 
16 Cf 
1c;/.1.. 
)-4'i,.r:" 
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DATA ITEM UNITS z. 
Test No. ~':!-,t;~~"" 
Date i~h/'i<../ 

Time Hours /o .30 /D'{S l/00 
. 

u,.,.,, .. ra 
AIR & GAS TEMPERATURES (P~1.rr..s -
. f'Jue.Gabg&lm r ,._ . .-, ' ""'.>../&.9 •. ! •J...i.. ,,, :5· O:),J./L.iJ 

~me Gas l'l'!l AH F 2'1 /21) ?64-~12L1.' ?'7 ,,~ 1.. 2.li.'i/us-.• 
Flue Gas Lvo Hot Precip F (z(,/Z7 1...,.,,,,k_p· 5b•-i'· t"6(' 5],J,'6'/6(,3, 
Flue Gas Lvg Pri AH F 

. . 
-

Air Lvg FD Fan F ( 12/13) {,q,o/6'! '- 70.7/7~.7 1) 7.../72,) 

Air Ent Sec AH F r 11.1/1sJ uz., z. I 117.• 11'///rf /t.:>1120. h 
Air Lvg Sec AH F fz'2.IZ3' 1;)4 /!)D?, !;1.:1..J.,-,1 >21.<-1/rn.,. 
Air lvg PA Fan F - . ' 
Air Ent Pri AH F - . 

Air Lvg Pri AH F -
Air Ent Pulv F -
Ambient Air F r, si: c r)1 &'2. / 5'2.S- §"'f. :l... 

MISCELLANEOUS 

Feedwater Flow LB/HR t 1oz.) 17/J, if ) &7.r, '" 1738·(, 
SH Spray Flow LB/HR ( ?o 4 - - (, q 
RH Spray Flow LB/HR (?C? 3) iir .. n '38'.'7/ q l. 3 
SH Spray Valve Posit % 

RH Spray Valve Posit % 

•HP Extraction Flow LB/HR 

02 Lvg Econ % f:;:o{.1!~7 2t;1/ 3. I ~!;17).3.f "1.'l/h.46 
C02 Lvg Econ % - ' . I 

NOx {if avail) 

0 2 Lvg AH % 

CO, Lvg AH % 

O, Lvg Hot Precip 
. 

% 
co, Lvg Hot PJecip % 

0 2 in Wini:lbox % 

CO, in Windbox % 

NOx or CFA Port Posit 
+Fuel Analysis 
Burner fl Out Serv -
Relative Humidiry % 

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 UNITS .z. 
Test No. . ~~L 10:.~ -. 
Date 1;.17 l~'-1 -· 

Time Hours /030 /ocJ<:' /{00 1130 

DRAFT LOSS DATA 

FD.fan Disch NWg 

SCAM tu .{Oat) -111g 

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 "Wg . ,. 
ID Fan In "Wg 

SH Outlet Leg TC's F 
RH Outlet Leg TC's F 

. 

. 

. 

PULVERIZER DATA 

Pulverizer# . 

•Coal Flow TO/oJ!/IJ.J M:l;;Sf.!:i'R 1r ( 3 1'-10. :u /'io.s"f /Lfo. 71 /'ft.o? 

• Pri Air Flow MLB(HR 

• Sec Air Flow MBLfHR 
Pulv Amps AMPS 

Pulv Ditf "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 analysis. 
• When indicator scall! is in different units, provide conversion factor. 

@ . Efficiency data · 

3 
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/ DATA ITEM UNITS 2 
Test No. ul.!IT ol\J 
Date . /2/'7 /~'/ 
Time Hours 17, ,:;,r 
LuJlT I oA-D 4/l.oSS MW ZbS-

Urv.Pt1 rf/1. 
BOILER TEMPERATURES ( Po1it!TS) 

W:ammE I F t SD'"f) '(~.$" ' 

Water Lvg Econ ' F ( 31{) t;'-/ Z- >" 
Stm Lvg Pri SH. F r:;1£t/s1s ?J;/<'/hl.fq 
Stm Ent Plat SH F ;._ ' 

Stm Lvg Plat SH F - -
. StmEntSecSH ' F '_'7 In 1'747 /745' 

Stm Lvg Sec SH F I •n c;q, 
Stm to RH Attemp F ( JI ) 'f' ~'-I 
Stm Lvg RH Attemp F 1511) ~>7'- t 
Stm Lvq RH F ( t.02) wz..4 
Water to SH Attemp F (:501) t..s7, 9 
Water to RH Attemp ' F ( <;""()"']) ">."7. '! 

BOILER PRESSURES 

Water to Econ 
. 

PSIG ( (.oS") .. i.1'.~ 
Drum Press PSIG (Go{,) 7->-i~. 0 

PSH in Press PSIG - -
Stm Lvg Sec SH PSIG 60/ 7-'-I o :z_, I 
RH Inlet PSIG bo4 'TLM 
RH Outlet PSIG &o 3 '377.1... 

. 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F .-c--

FW Ent #1 Htr ,, c,, C? ) /2.. 7 
FW Ent fl.2 Htr FC ( 5") 14 9 
#1 Htr Drain ,, c. ( 4) 13 2. 
#2 Htr-Drain F" c { {, ) I 0-'9. 

Stm to# 1 Htr - Temp F - I ' J 5"i! z. 
Stm to ti 1 Htr · Press PSIG Loe.At f; 7 
Stm to 12 Htr - T"""" F ( l. J 77.S:-
Sun to #2 Ho- - fin= PSIG Lol,4L /bJ 
l'"W EIJT :ti 3 HTf1.. TE,..~ c ( 7) I~ q 
SIM lo #3 HT!?. T9'f p I 10 l ·~7~ 

~'TM io II 3 If T/(. P~'>l psi<. L•Ull- '1 LO 

'll'_l ~8t7"'1< -r('~ ;J'o 6 flt : 8 - >"Z. c ts> 19.b 

CM,s1"0At~ I Pttl3L.IC. S~\JttG, OF ~L-oilADO 
PIM:C3LO C:oLortA-t>o 

1 

C-38 

. 
{ . -

l-OAD D~ "-IM{), l.a c.U ZJOMr.. o,HZ UC 

11./00 I fl f.\ ll/-3o !'-14~ 

.;(' '! :2S7 2r;q <2 7 
' 

l-f!>/17 ./.}~.- 4:nJ,7 #'! B'.S' 
..-;s-. c; ~f!"./ !;) o.' ~o,8 

7110. Vh'lo, 741,i/.7]'/. •n 7 Int-< 1 Z-S"·6/7U/ . 

- - I ' 
- - -

13¥/12.1 1~4173 J 731 /7'3 '? 7i,/7ir 
qi:, 3 47<1 ~ 113 1$"/ 
~-1,,5 <,""(. 3 .,-7~ S" 'Ir; 
.;'"'-' '1 n,o,/ y,S-7 . .r 5110.7 
.'l 7b· L 1&{,. y 1'S".8' AJ'Y.· 'Z... 

2-':!7·7 7..$7./ !...ff.? 24" z...z.. 
., ,-7. 7 'Z...!,,'/. / Z-S-S'·/ W"2.. ?.-

z.f,1o•' 7.-i. l "f ura,z;. 1. '- {,o.S' 

'2-~2..& ?,..;)7,,~.'-/ 2-t/b. 7 "l.->"I t .J 
- - - -

1--1../ rf,(, ""l.Llol.{.'1- 2. J7o,, ~</of·3 

L/?../ · 9 '-12 / .b 4 2. I. 7 :, 7 2 '"' 
"H'f.Z... ;n.9 1, '1 "3 I b, '1 

. ' 

,' 
. 

I 2 /., IZb I Z (,, !23 

14'il I LI 7 _ I Lf 7 14~ 

I '3 z. nz.. 131 } z fl' 
I::; 7 IS(,, 1\7 I£ 3 

c; ?7 5;(,<l Sb¥: 5'b7 
6C. +,.; (, 5" s~ 

7{,? 719' 7bO "7 J'7 

I bri /~(,., I) 't /42 

l'U I 'l 7 73 q ?zt-, 
~,-1-. .,.-.;- 3 C:7_) .. .j r;-t,7 
lJOD l./IJO 1./-00 370 

iq4 o~t!1 3€£"R ':.:7r'isT11J~ 'l"f fJ I 
5TA~TED 13IS"''/-fR~ 

"'DU!.. 1· 118tf 
O rJ E f2 ri RJ;. A-t 1~ pvt Ts t..L o~r;[) 

A7 L4'001+rcs. 
•I . ; 



} 

4 

3 

5 
6 

® 
@ 

® 
@ 

DATA ITEM UNITS ;( 

Test No. 

Date 12./7/94 
Time Hours . 134.5'" /t../1:>0 I '""I IS-

U,...PuTefl. 

AIR 8i GAS TEMPERATURES ( P•1'1fs 
F1-Gas ug £con F '2<1/z.n ...... I: ........ :.;i.,,. "'7',, ..,, ., l"I /£91 

.flue Gas t.wg AH f , :zi;; !21) zhr'/26 41 2n /z.,s- zy,fz67 
Flue Gas lvg Hot Precip F tz&IZ7 't:;.ifi/J'4 q fl.I ils41 r;u gl.:-u' 
Flue Gas L vg Pri AH F 

, ' I -
Air Lvg FD Fan F r 12/n> 7q I '(O ~/~I 9"1 /'( l.. 
Air Ent Sec AH F (14/IS) IJ."). /i-;;. 7 124[130 /2.~/ 13 I 
Air Lvg Sec AH F rzi1z1 ,;,-/l)l<DJ... S"01 I SJJ r- 51 i'J <::7J .!' 
Air Lvg PA Fan F - ' . 
Air Ent Pri AH F -
Air Lvg Pri AH F -
Air Ent Pulv F -
Ambient Air . F r, ii: ( :n 1 t.£, L/ ~..J. 'ii C.,(. q 

MISCELLANEOUS 

Feedwater Flow LB/HR ( 102.) Un~.t.f. tl'iz.o "7o 
SH Spray Flow LB/HR ( '7" t-f) - - -
RH Spray Flow LB/HR ('7173) - - -
SH Spray Valve Posit % . 

RH Spray Valve Posit % 
•HP Extraction Flow LB/HR 

0 2 Lvg Econ % l~o(,/!o7 z ¥ii},~' -,,11f3.1f J,O?/z.q ~ 
C02 lvg Econ % 

, 

NOx (if avail) 

02 Lvg AH % . 

C02 lvg AH % 
0 2 Lvg Hot Precip % 
C02 lvg Hot Precip % . 

0 2 in Windbox % 
C02 in Windbox % 

NOx or CFA Port Posit 
+Fuel Analysis 
Burner #·out Serv -

Relative Humidity % 
. . 

. 

. 

Advise location of flow nozzle with respect to SH and AH spray take-off. 
• Ar)y higtt pressure steam extraction upstream of reheater, excluding FW heaters .. 
+ . Report data available· specific requirements will be requested. 

@· Efficiency data 

2 

C-39 

-· I . 
.· .. 

fl./ 3o /1./1../S 

<?g /<"I"'. rt:,&/5"7r 
2.b"i'72.f:,V' 2if/Z.bf'" 
i;,'L/ 11~-'{"l:' Sl.f 4 Is' 'I 7 

'll· 2 '~1.7 si./ljJ 
/'VJ 17... 'I r-v:i/t3S-
5'0<LSl;> ~ s107ro-7 

' 

/...,/./. 2.. (,,3,7 

/"2,.S.' I Yl./,,°8 

- -
- -

2.~/).31 1.03/7." j 
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-
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" 
DATA ITEM UNITS ~ 

Test No. 
Date ' 12./7 l?t./ 
Time Hours I 3 </.) Ii.loo 11.frtj ii./ ],o /1./1./,r 

eo~r'uif:', 

Pen NT.!> 
. DRAFT LOSS DATA 

FD Fan Disch "Wg 

SCAH ,lft .lDurl -"'9 
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 ''Wg 
ID Fan In "Wg 

SH Outlet Leg TC's F 
RH Outlet Leg TC's F 

PULVERIZER DATA . . 

Pulverizer # . . 

•Coal Flow MLB/HR 1: 13 I~~. r'a /l1.7'f I~ 'j,61 nl/,t"J" 131.'l-7 
• 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 

IJIU A CoA l/M r? I E:'J" 1~ F (/ c.. '> /VI I LI 2-A oFF-l IA.JC 
17> c.ci4L./m1c T6"h• iJ F ff7\ . /IS //{, ii b /I~ {I 7 
c. C-cAL /~,,l T£",•"1l F r rin / '2 / 1z. I ( 2 2. I .2. " IH 
D Co,; l 1/111~ TD-1P F (( 'i) 12 3 f lJ I .1.1./ IV I l i./ 
i= •All(, . ,~ f 12 -r ~ f) F AJ//4 - -

. 

The DRAFT LOSS DA TA 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 



' ' 
DATA ITEM UNITS 2 

Test No. . 

Date I Z/ 7/i'i 
Time · Hours /SOo 
\.uJl1" Lo A-D GIZ.oS.S Mu.) 23/ 

. t6Mf>o.1rf/l 
BOILER TEMPERATURES ( Po11'ffS) 
waarm&an •.. . F t50'V '-11-/l·l-
Water Lvg Econ F ( 31/) '!;2./.7 
Stm Lvg Pri SH F 51o//s1s "111.'/7:>2. 
Stm Ent Plat SH F ~ -
Stm Lvg Plat SH F - -
Stm Ent Sec SH F (7 I 8) '7Z7 /72.'i 
Stm Lvg Sec SH F I q' q'?'l 
Stm to RH Attemp F ( JI ) Sbo 
Stm Lvg RH Attemp F { 511) )<-/(.~ 

Stm Lva RH F ( t.02) 1.n.~ 

Water to SH Attemp F { 501) U/· "Z-
Water to RH Attemp F { <;"°/l"1\ 7- .J.'/ . -z_ 

BOILER PRESSURES 

Water to Econ PSIG { b oS') 2.65b·'1 
Drum Press PSIG ((.o{,) i.n:;.!i 
PSH in Press PSIG - -
Stm Lvg Sec SH PSIG 601 'U{o&J 

RH Inlet PSIG bo4 -;H I · 

RH Outlet PSIG bD3 "? 1..-'f ·' 

. 

HIGH PRESS FW HEATERS 
FW Lvg #1 Htr . F -----
FW Ent #1 Htr ,, v C?) rz 3 
FW Ent #2 Htr ~c ( 5') 14 '-/ 
# 1 Htr Drain· 

. ,, c. (4) I Z 2' 
#2 Htr Drain F C. { b) IS',;, 
Stin to# 1 Htr ·Temp F - ( I ) sb2 
Stm to # 1 Htr · Press PSIG Loe.Ar 551 

Stmto tn Htr -Temp F ( l.) 7S" 3 
Stm m #2 Htr - Press PSIG Lu'-'IL T'f.5 
i:-w £fJr #3 H'Tf1..i€1".'I c ( 1) l'i: '--{ 

5TM i'b .~n tfT /?. · TfJ.11' [= (10) ~4~ 

5TM To II 3 lf'Tf( PR£'>S ps1r.. L.oU\1_... "3?o 
~i>6~£R: R.S-r!~6i c ( 8) l 'i 1 
~.,.0 ... ~ • pc.c.IH.1c. SEJ.\/1cG: oF' C..Ot.ol'ZAC>o 

P.i€BLo CoLortAt>o 

1 

C-41 

. 

- . 

!~/~ 1s3° 
;z3g :<_oq,s-

·~"!..? #?,Z.'j 

i;-2-'2. ·I c;'°{ 0 ,f' 

?J<l.//7; D no.?/711. 

.!--
. 

- -
'733/73 / 72.t.i /72. / 

t17q qS)I 
G...3 <;<-// 

>rz. ·I S-1--,. 9 
. 'l ~ b • .f" 'l <Io. I./ 
2..9-'i i.•-n·t 
"t--.)0 • 'i 'l..-1.J 7-1 

2{,s-f.'-1 2' l..[.:; 
2-~o3.~ 2-t..J1" I 
- -

·n i q 1-1.f !!6 J 
.,, I' t, . 'Z.. \<..f 1·7 
11 I, r 2. g7,/ 

I "2 "? /Z I 
I '14 I '-f I 
12~ I Zf-, 

!Sl I 'f '1 
~b7 5S'f 

~!../ St.I 
7S 1 7 'f I 

i 33 I Z. ~ 
J 8 '-I I g 0 

51./t/ 5" 2.~ 
~S-d ·no 

/1() I iS-

/S'/S-
:2./0. 2.. 

L(~. '7 
<;10.7 

-n. y.Jh,;, 
. --

12."171. 2-. 
4to 

':>'/J 
;e.1.' 
'! <./]' 7 
?....'1-6· 1 ;a..,,,. J 

t-b'-1&.4 

2.-'-I ! ].._. ' 
-

?.J'iC. 'i 
1 '-/ ]. t 
. l..8'7. t 

J 2-f 
-141 

/ '2. 5"' 
. !Cf'i 

)!)Y 

5"'-f 
74J 
IH 
·I go 
s 3" 
3"!10 
I~~ 

-

-
/ht\ 
z.og,b 

..,.. z.:;. "3 
0'~.o 

"-iZ-J.1/n.~ 

' -
-

72.'l /72. 2 
qb8 
S</.J 

')2. 3,f" 

Li 2-0.f./-
... .,,~-... 
·-z,...;J,-._j 

1-'-')6.f../ 
?-47</.~ 

-
2.-1 q 7.''i 

71../ ;. 7 
i.~7,, 

IZa 
141 
I <.S-
I~ l 
~41 

S''t 
7 'Z..fr 

12-9 
190 
"31 

"'>'-I 0 

l'i~ 

I 
I 
I 
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DATA ITEM UNITS 2 
Test No. 

Date 

Time Hours 
. 

u ... p .. ra. 
AIR & GAS TEMPERATURES (P•11JT.s 
. flie&. 1.llg'&ma 1' . ":ulz:n 57. l./ !:b't ri,S-/r;72 ~. ~7 

flue Gas l:vg AH r: ';J.o/21) 7. {,/, /z.f., 'ii 2.~blno Zbl Z.73 
Flue Gas Lvg Hot Precip F (2b/Z7' c:rJ 'o ku, !";Tf /S"-11 5}?, '5"'Vi 
Flue Gas Lvg Pri AH ·F . I -
Air Lvg FD Fan F / 12/13) t.;z.~/l(z.c g.z.s /'i'J. ) &Z..i.k3· I 
Air Ent Sec AH F (11.J/1!)) 1:i.q 1136 12.lf' /I~ /'"$0)1"1'( 
Air Lvg Sec AH F r-z. i/21' 5f;I) /.\02. 5"0/../qqg 'ib 1.f \00 
Air lyg PA Fan F - I 

. ' 

Air Ent Pri AH F -
Air Lvg Pri AH F -
Air Ent Pulv F -
Ambient Air F rt?:(I)l r,..3,' (; '?,.O (, 2. 7 

MISCELLANEOUS 
Feedwater Flow LB/HR I 7oz) J 'I bZ. . .., I ~'i'i.o 1i.n. '1 
SH Spray Flow LB/HR I 7D Lf - - -
RH Spray Flow LB/HR 7'7 3) - - -
SH Spray Valve Posit % 
RH Spray Va Ive Posit % . 
•HP Extraction Flow LB/HR 

0 2 Lvg Econ % 130{,/~67 2nh.1 1,.1/i.'il z..'i?/z.'i'i 
C02 Lvg Econ % - . 

NOx lit avail) 

02 LvgAH % 
C02 Lvg AH % 

0 2 Lvg Hot Precip % 
C02 Lvg Hot P.J"ecip % 
02 in Windbox % 
C02 in Windbox % 
NOx or CFA Port Posit 
+ Fuel Analysis 
Burner II Out Serv -
Relative Humidity % 

. 

. 

Advise location of flOlflt'aOUlewith respect to SH and RH spraytalce-off. 
Any high pressure steam extraction upstream of reheater, excluding FW heaters.. 

+ . Report data available· ~fie requirements will be requested. 
@· Efficiency data 

2 

'C-42i 
I 

"-. 

f5'1/fS7 r:ilif~r& 
ZbC{2..7(. 2S'ihi I 
S-2..~ /J"Jy ~n'ln~ 

s2.r/qz. ~ $/. S"/&'/ i~ 
I'!> I / 1 J ft' r;o)137 
4'1.r/~o 413/'fq., 

'12.S- 5q,) 

l ]J 4. 1... (37411... 

- -
- -

. 

2.56/l.. H •. ,ih.r ~ 

. 

. 

I . 



; 
DATA ITEM UNITS I 

Test No. 
Date 
Time Hours 

' 

DRAFT LOSS DATA 

FOFanDm:h "'W9 

~~lnlO'atl -""11 
AH Air In "Wg 

AH Air Out . "Wg 

Wind box "'Wg 

Furnace "Wg . 

Econ Out II Wg 

AH Gas In "Wg 

AH Gas Out '4Wg 

Precip In ''Wg . 

Precip Out "Wg 

ID Fan In "Wg 

SH Outlet Leg TC's F . 

RH Outlet Leg TC's F 

' 

' 

PULVERIZER DATA 
Pulverizer # 
• Coal Flow MLB/HR 151 3 135.o'f nf.'?t.- IH.:;~ I J 7 .9 7 13 7, 17 
• Pri Air Flow MLB/HR 

· • Sec Air Flow MBL/HR 
Pu Iv Amps AMPS 

Pulv Diff "Wg 

PA Inlet T~mp 
. 

F 
. 

Pulv Out Temp F 

PA Flow Damp % 
PA Temp Cont_Damp % ' 

' 

Pri Air Fan Amps AMPS 

"'IL' II CoAUP. 1 (l i £" '" ;J F OFF Li A)' . 
,,, c..~ltl. 1flill TE>· oJ F 117 /lb 11 ~ 11 i 117 
c C...CA( IA-JI'' TC::-/\'\ i:J r= I 21 I 2.1 fl."2 I 2z. 12 'l. 
D Colt/ IA!!?. TEMP F { "1.i./ J').4 12.) 12.S" I "1.-'-f 
€ • ,{";/ 1Acl2 "TP,....~ I=- - -- - -. 

. .. ··-

. 

' 

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysis. 
• - Whan ;ndicator scale is in different units, provide conversion factor. 

@- Efficiency data 

3 
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DATA ITEM UNITS 2 2 2 I 
2.. z ..<. 

Test No. 

Date . J-;;./~/f?'f 
Time Hours OCjoo '0130 fC'oO {030 J{oo 113 0 

ILllrT ON LoAC> !:>~A.JC µon;: (Q AJ<>rt(i.) 

/>J $1AfllT. C.,1?.SS Mw 2H'·O ~ zsz.17 z. lz, Jl Z''·'-" 29'~;.? z. -Z'-3.>J . BOJLEB T.EMP.ERATURES . 

' _ .. .&:ma .. ·5D'I ·f' '-ll/J.r. .l./l/S.:Z. . -lll/;,r J.fS4. / L/S'T•Z.. 4S3· I 
Water Lvg Econ 311 F s26, 'I ~?.b 533 ,J S3Z., '- S>(,,,S-- >J'/. 7 
Stm Lvg Pri SH S14-/ S"IS° F 'l'lo-'173!.' ? !;J, >11!:'/ N•M/m; ?%'•¥711 .. 1l7·'-hn" 14(,,'l/?J 1. 
Stm Ent Plat SH F ' ' , 

Stm Lvg Plat SH F 
Stm Ent Sec SH 7 I g F 142 /7Y/.8 7<1uf,.,s.i 7zr,q/.i~/.J l7</JJ/711d 7S1J-6h<1~· I 7'1&/73 9 
Stm Lvg Sec SH 'l F />Ob 0 7 101;,7 "I 'l /. 't Io ,'7. (j lf 17 171. 'J 
Stm to RH Attemp fl F <':"l 4 .'-/ ~"II.' 'l s- ?6.o Co!?. ,3 Go s-;q SH 
Stm Lvg RH Attemp 511 F ~"1./ o. 7 s-n. ~ >'7''1.? '-{64, 6 5') ~- 7 .,-n.J 
Stm Lvq RH ' f,,07- F '183 'i / o Do. /, "}510.'t C/ 3r.<f 7 t.. f, I '70.s-
Water to SH Attemp So? F <.si.5 <.n.~ ZS3.~ 2.:;7.R -Z{,,/.S zs2.9 
Water to RH A ttemp t;;o') F z.n.~ '2.>l, '-1 Z ... S'3- a' ZS'7.~ "Z.h/, s- H''?, °I 

. 

BOILER PRESSURES 

Water to Econ t.os PSIG 't. H.L/ '2.b'l2' '-I u.r g ·'-f 2t.4~. '{ 2..l:dl .j" 2.b6i./,S-
Orum Press (:,Db PSfG 2<1et1.'f l'-114· I 2So~. {, 2.<-17</· 7 '2.Sf{,,,7 2rDS-. 'I . 
PSH in Press - PSIG - - - - -
Stm Lvg Sec SH {,o I PSIG 1~~s.g 7..'-1 >2. • I z.'-11"1. r ? 7,f2.3 z3qJ,7 z3'i~. 7 
RH Inlet boq PSIG 3 tb, I 5 q Z,. 7 -,, IZ .:;- 4 37. / 4 {, 4- y ~~.? 
RH Outlet (,o3 PSIG 33/. 7 3 H'. h 3z~.7 38"j. 2 a I ?..4 371,,.:; 

HIGH PRESS FW HEATERS 

FW lvg #1 Htr F 

FW Ent # 11-ltr 3 y c. I 2 "/. ~ JZ3. '1 ( 2 ~. ~ 1? ~. I f z i.2. t<.7,2. 

FW Ent #2 Htr s ye ,.,,,,. 1-IS-'~ /'"I"'./ /'-/i'·J :1~.<~ I 'f ~ ''-/ 

# 1 Htr Drain a p' c ' I "I. q .~ 12.."f.1 12..g."1 IJZ.. l"N.! 13 t, 9 

#2 Htr Drain (, ? C- I .r!./. Z. Is-</. i I S-2. 2. IS" 7.9 16 o,? I \7· ~ 
Stm to #1 Htr ·Temp I F ssq. 1' ~n.) 57<;,7 6 o~.q ~gi:,,7 S?'f, '-/ 

Stm to # 1 Htr - Press L..•C/\L PSIG Go 
' 2.. >7 -c, 7 7'-f ~7 

Stm to #2 Htr ·Temp '2. F 7iS' "7 g '-/ 
""76q ·"' 9:o/.3 "7 g <./.I 7 6(,,, q 

Stm to #2 Htr · Press L oCJ1L PSIG I '1 re IS''f J 'f 0 I & 'i 17~ I b '2. 

Fw £AIT "#] Hf' MTR Tf:/-1P '7 c. I ~~-.g /H,,' It~.~ /\(q,7 l'tz..o IS 2 ,'J 

1511"1 "fo ::13 J.lp HTK TE"MP /0 r: 5'$"l. 'i HJ,'! t:; I. /. '-{ ~17.'-I S"'Z.b' :s .n. <f, I,. 

S"fM To fl'3 lfr' rlT!t PtffSS Lo.-.. l PS1G 381) 400_ 3fo 'f30 t./'o ~2.0 

.ti 3 t+p HTR r:>/1.Am T€Mf 8 C I '1 f ,> /Cl Z 8 / fi,.'f /q5" .'j 
IJoi:E.Q) ,_ovER..t'1R1/IJ(1 poti.TS DA .... ·tJ!"lt~CL..<,lSl:O@ oq11:11+#2.~. 

C...U..5 TOMER: put?.L/ (. 'SE/2111C-€ OF C..0£...ote.4p;o, Pl{Ei3Lo GoLol2,4oo. 

JO~ NO. ~ /~f3-5 OZ. 

,J~r£(j), l!,R,, .. c,i.17 Z-A (7u..L..\J. o,., L11.ip {J 11,/0 lh2S~ 



CV 
® 
@ 
® 

' 

DATA ITEM UNITS ;;_ 2 .z .z 
Test No. 

Date - 12/'$/t;<.{ 
Time Hours Oo/oo IJ'i 3 0 !ooo /03o 

-

AJR & GAS TEMPERATURES 

Flue .Gas l.l'g .Econ ;zl./ b~ F '>?t 3/r::.-._l ~?1.k/SW" lrt;.Vsi9.I ru.1 ~ ....... 
Flue Gas lvg AH ;lo '21 F in.'ilzro., l!~</ 1hn. i.n/>.rz.7 "l.53·& l.Sl>.O 

Flue Gas Lvg Hot Precip :z.{,/z: F 1"2{0:~/w~: >i>'i"' In Vi n &·ilm·.s $3?-i r>t• !.. 

Flue Gas Lvg Pri AH 
. 

F - - - -
Air Lvg FD Fan I z./ /3 F . ~1.1 /fS"t. I 1n>/n-~ sl-7/sn ~•-7/S7- I 
Air Ent Sec AH 14 liS F 1111.'-1/nt."2 /ott,'t/lif·l llZ... 1/111.'-/ I a1.&/irs 
Air Lvg Sec AH z:2. /2.3 F 5tl3 .1 /<ri~.:: s-oz :1./¥'/J( ~1.'l/--,;r:IJ./ ~M/t/12..i 

Air Lvg PA Fan - F 

Air Ent Pri AH - F 

Air Lvg Pri AH - F 

Air Ent Plllv - F 

Ambient Air 18 F 3'M 1-10.z 4 2. 'i 4/ . .> 
-

MISCELLANEOUS 

Feedwater Flow 'I () z. LB/HR /4l/ 5.S / <./ oo, :z. 13.>S"·<a' /f.//,,. / 
SH Spray Flow '1oi./ LB/HR - .- - -
RH Spray Flow 7o:, LB/HR 17. 0 'I / 7, 0 'f r1.o~ 47.\? 
SH Spray Valve Posit - % 
RH Spray Valve Posit - % 
•HP Extraction Flow - LB/HR 

02 Lvg Econ ;ob /30; % J,1Z /1.o'Z. 3.l"Z./'!,.11 :,,ii/z.73 '3.?.6/J.1 c. 
C02 Lvg Econ % . 
NOx {if avail) 
0 2 Lvg AH % 

C02 Lvg AH % 

0 2 Lvg Hot Precip % 
C0 2 Lvg Hot P-recip % 

02 in Winabox % 
C0 2 in Windbox % -

NO>< 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. 
G} EffiGiency data _ . 

2 2-

/100 113 0 

Ito/_ -1. /{, f>l.J ~7.'-1/S'id 
i.r>»lz.•1.~ rzs,, ·"'I 2S/,J '" 

'iPJ. 7 /rn .1 %2/n<!.~ . 

icr.. 7 Irr,, ·' ~-2/10.9 

lo7S/lo9·'1 /06.o;J//o.[ 

~f'/4'?~z nz.~/~1., 

4 /.'i 4 f, 'If 

174/, I 11.io. 'l 
- -

2 3. ~2. -
:,.1573.1 c 3. o1/!.02._ 

' 

. 

2 
Cc.WTe>"'l8Z• pL431.1c SE?Zvici: qF .:..01.or21-H>o ~ p<-1.clho C..OL01?Aou 
.Tn I? ~11Lv...12~..,. - D.?_e!"""' 

r 
• C-45. 

.,. ,. 



.... -~, 
DATA ITEM UNITS 

Test No. 
Date 1iUJS"f 
Time Hours oc;oo 093o /000 /03 o I loo 113 {') 

-

DRAFT LOSS DATA . 

i= D F .ilDDisdl •• W,g . 

's:Aff "'tout! --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 "Wg . 

ID Fan In "Wg 

SH Outlet Leg TC's F 

AH Outlet Leg TC's F 

PULVERIZER DATA I 

Pulverizer # . 

•Coal Flow 'ir/3 MLB/HR /Z8.73 12~.70 rz.'t.77 1z8.'/'! / 2~'.," /30.07 
• 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 

l'LLLJ. 2·A CJ>Al/ A 1 r~ TD"? F orr= L 1tJt 
. 

111,1 

p~ L\I ;.p,3 C<>!1L/Au~T ... 7,,_i c J/ ).S" IJ.l"·'I.. /[,, b /IS" /I g " 125. ,-

r"LV 'l · L. lo-"' )fl:i. ,,..,, ·) ,:: 121. I I '.:O • ~ rz.1. ~ I Z I, I 12-I • o I! 3, tt 
p UL I) 2-D ~oxlll:~ I t:»H) c IZ Z.i 11.Z.3 I Z) .O l~L9 I 1.?. C. I i>.7 

The DRAFT LOSS DAT A 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 -
u.s1011.1eR• t''"'-t'!.l...IL Sf:P-1/•c.€ OF 1 C.0Lol2A-Oo, · PLt.€:/3Lo, C....LOl'2A-Oo 

\,.,() 1.\0.1~ ... 0~ r'J/l-C:"'' i 

i 

I 
I 
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vAIA . 
/ / 

DATA ITEM UNITS 2- ' 
Test No. 

Date IZ/~ l'?t/ 
~ 

Time Hours 1;,oc 1330 !'-(~o /ti ?, ., I S?-;i:. IS-3 o 
I f'JS T f1 NT· t=.OoSS f"IW lb 'ii· 7&/ 2S'3.2S" zs;'f. lo 2b 7, "~ '2..!. 4; c ~ 2,!;'J, 7.S-

I 

BOU.ER TEMPERAJURES ·' ..... .a- 509 "" 4sz,1. 4"1'1.1 'Ibo.I "-IPT-4. 4~.q qs~.3 

Water Lvg 'Econ 311 F ~J../O 531.1 <;;?12. '1 ~'-1 Z. 2. 5 '{OJf ~JS. '-f 
Stm Lvg Pri SH s14- I r1s- F 7ll6fl/7l7!1 7<1,,2h311,~ 'rlbl:'Jh S'/·~ 7sz.6f7<13 .. 7StM/7</o. '7'/ 6 .n...; {J 

Stm Ent Plat SH - F I ' - - -. - -
Stm Lvg Plat SH - F - - - -
Stm Ent Sec SH 7 I 8 F 

'"" hn 1 'l<t :r hn. ' 7q/,/ hlr .4- 7S'Z .1f741.9 ~q{> hl'/.I. rm.Hm.G 
Stm Lvg Sec SH ~ F I 007. f '} 19· (_ ! 000 • .:i. 11:110.0 IO/~ ,z. /oor,, 
Stm to RH Attemp " 

F t.oS'.t $'2 3 .G, S-8'1. q ~0 •. 7 '•S·'-f 5 '12.· I 
Stm Lvg RH Attemp 511 F S'21. 3 >71, .,- .,.,-7.~ ~0·1 ~/.O S'J '-(, 2-

Stm LvQ RH l,,D2 F . qgz. / /007, .,- .,,,o.7 t::, g3./ 7'iN. t, q1,,7,'-( 
Water to SH Attemp so? . F z.s;q.z ;~.,-. c./ -..~'i· 7 ,,~.g 2s1. I . 2.D.. 7 
Water to RH Attemp 5'0'1 F 2.>ti·Z i..~.·i z '8'· 7 '2..>'f, i Z..S''I· 7 zn,,7 

. 

BOILER PRESSURES 

Water to Econ (,oS' PSIG 2',g'O.$' HS?o."f' t...H2·S U6>/·S' z~/,l/.'S: Z/,S"K '-/ 

Drum Press bob PSIG 25/'I. ~ 250l- 'Z. '2,.S'07, 0 25'1"< ,,- z ;?>..:>, 5- ~<-11 o e 
PSH in Press - PSIG - - - - - -
Stm Lvg Sec SH 6,ol PSIG -;.1f1S .~ 23qi),o 2.3PS'.· '1 2. '-{oLf, 2 2.?iJ,i) '2. 391, 7 
RH Inlet boLI PSIG. '12/,(. 4oO.~ '-I b'-f, 0 c.f ~7.7 ":;!"". 'i L/ z. 1.7 -
RH Outlet t.o3 PSIG j(/(, q '3 "I ... g 413.'1 ·77 {,, '-/ s 11' 3 ,'l sr:.1.0 

.. 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F - - -
FW Ent #1 Htr 3 ye IZ63 I ZS· L./ /'I .• -. 3 I Z ~. Z. \Z.lo'9 I '2J". 7 
FW Ent #2 Htr s P' c I <-/g .b /'JLr I '+7· o I 'T'i ,7 c /~g.' 147,0 

# 1 Htr Dra·1n "" 
. p' c 13 2.1 J< o,q 1~0.7 13 3. g I '.\Z, S- I 5 I. I 

#2 Htr Drain (,, ,F c.. IS''?. q I s-r.f:, /Sb.I ',2 ,7 l!i7·7 /t:"Z.,I 

Stm to# 1 Htr ·Temp ( F S<i>, I' -=:7q, I cq~ o C,o /.Z £:"'/~.'{ nz.r. 
Stm to # 1 Htr · Press l-<> Cl\ L- PSIG b g (,3 ' '? (j, '1 6g (.4 

Stm to #2 Htr · Temo 2. F '7·1b '3 77z.o 7t/</. 3 7qr.o 777. I 70,,j 

Stm to #2 Htr - Press L <>CilL PSIG I I:. fo t>'-1 tu th~ H' IS"/-. 

fW D/T ;11 Hf HTll T£/"1t> 
,, c. I qo.f, 1 ~6 .<1r I g~' Z. l<i'<J."3 f f'i. '-/ 12'7,L 

l<;i-"'1 To :#3 Hf HTR. IE1"1P 10 r:: t::''-12. ,)' 'i'7z.' 507.>. S-3'?·0 ~L/S"t ~~b.'-' 

:STM To 113Hfll17i'!. P({£55 Lo~ L PS1G 4J.o '-/ OfJ 43~ </:to J./z.o 'fOO 

.4/ HT DP.Am 18'-< Jq2. I q 3. ~ /"f6.6 I 'I r"·S I '13.' 3 l+j> R f 8 c 

WS Toi-\ ER• 
:ro~ ,Jo. ~ 

pu.Bt..1 (. 'SE/;!l.ltC-€ OF C..01..o~l>O, P(.,{E13Lo GoL012.4Po. 

1~•3-'5 oz.. 
1 . 
I 

'· 

I 
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! 
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DATA ITEM .UNITS 2.. 
. 

- . 

Test No. 

Date 1"2./ '1/'l<I -
Time Hours J?:O" 1?3o II/ 0 rJ 1'-1"30 /5()0 ;.;-Jo 

. 

. 

AJA & GAS TEMPERATURES . 

Flue Gas !.11g Econ :t" h<" F ~. ~j.~ r::'V. :ii ~o.t S""iZ .'1/r:tt?.. ~.,!r'f1-' _,,,, --:z.j 5112.iti'«. 7 
Flue Gas l"'!l AH ;zo/21 F 2.::t/.f is .. t 2Sf.9. H'I. zn,.1'/i;J.f 2.n t/1s l · I llr'l.1/L!U u; .• ;u, •. r. 
Flue Gas Lvg Hot Precip 2{,/z: F ~~., ~u" ~g,r,'s;-1.J B1.i/m.2 )>3·2/Jrli.~ sn,f/rrr.~ ~-1.g/rrif.1 
Flue Gas Lvg Pri AH 

. 
F - - -- - - -

Air Lvg FD Fan , 2./ /3 F M.~ bZ.3 /,/.3f{,I.~ &z. z./'2 .'-I ~z.1/,z.r,, 1,,,.0/£!,.c;' 13.<i/7]. 7 
Air Ent Sec AH '"Ii S' 

F 10'1 I m·r. 110.1/116. / 111.9111i· I 1 oi.<1/11~ .f /ll·'f/11,.t 11q.111~~.r 
Air Lvg Sec AH 2.2. /23 F 5r>/..I }qfq, 510.//~2.• Slf.~/pp S//.~kaf.o >1J.6/n6.? r1<H/JT;6. f 
Air Lvg PA Fan F ' -
Air Ent Pri AH - F 
Air Lvg Pri AH - F -
Air Ent Pulv - F 
Ambient Air 18 F 4q.'f 4-~.'1 47,2 '-IS·2 4g,q J;"q. 3 

. 

MISCELLANEOIJS 
Feedwater Flow '!OZ LB/HR I ;"If z.. 3 I SIZ. '-/ /71b. 7 /f.37·'-I is?z. ~ I >"rS: 1 
SH Spray Flow 17o'f LB/HR - - - - ~.l/s- -
RH Spray Flow 7o:, LB/HR J /,, c.J '-I - 31?.0! "33.17 2. ?. 9 '3 0 ,// 

SH Spray Valve Posit - % - -: - - - -
RH Spray Valve Posit - % - - - - - -
•HP Extraction Flow - LB/HR - ~ - - - -
02 Lvg Econ "]ob/3oi % J,1q/z.r:z :,, n/2,'?" 3.21 /2."f ~ 3.~~I?..~; 3.z..i/z.1.s- J,O//J.oo 
C02 Lvg Econ % ' 

NOx (if avail) 

02 LvgAH % 
C02 Lvg AH % 
0 2 Lvg Hot Precip % 
C02 Lvg Hot Pr.ecip % 

02 in Windbox % -
C02 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 steam extraction upstream of reheater. excluding FW heaters .. 
+ . Report data available - specific requirements will be requested. 
@- EffiGiency data 

2 
~T,,.IV\m: pu..131..1c $E)liJICIE' t:!F .:.-Ol..1)1'2APo ~ i'<-1.Et?.1..o C..OLO~ADt.> 
J" o (3 NI.AN.\ 13 F"1? ' {) (2 .• "'- rt? 



. ' .-'·· . 

' DATA ITEM UNITS 2 "Z. z.. 2 z. L 

Test No. 
Date iz -'l-t'-1 

Time Hours I ?Joo 1330 I 'lo" /II 3 0 /J?; 0 I ::.,-3 o 

DRAFT LOSS DATA 
1 . -i'D·F..ao.Disd:I -.... ' 

"SCAH ln {Oat) -Wg 

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 11Wg 

Precip Out uwg 

ID Fan In ' 
"Wg 

, SH Outlet Leg TC's F 
RH Outlet Leg TC's F 

. 
c 

PULVERIZER DATA 

Pulverizer # 
•Coal Flow xi 3 MLB/HA 13 o, 7Z- 130, 7/, J3/, Of l"l/.3/ f3/,J! I -s1.s-J 
• Pri Air Flow MLB/HR 

@ 

•Sec Air Flow MBL/HR 
PulvAmps AMPS ' 

Pulv Diff - "Wg 

PA Inlet Temp F 

Pulv Out Temp F 

PA Flow Damp % 

PA Temp Cont Damp % . 

Pri Air Fan Amps AMPS 

pu l I/. 2.A :c0 L/!'"'~ -rg·p r=. 1 u, 'I.. IZ G. 0 1z7, b 17 7.2. Ji7, '2.. l<.q, 'L 

Du ,_·v. z C :__-v 1J!\11 r E-r ·1J F fLG. 8 /2.9' 0 I ?.q, '2.. 11- 9. s- /'l.~.o 12-1. I 
Pvt.v. 2 C Coi-th-:1: in' F /?_ s .'-/ 12 3 q f'I. '-/. 7 1'2. '/ .z. I '2. " . 2.. l'-'-l·<i 
()1..11. v. i r:i CoP.J;..u:-r-e· F It.~,~ Jz.i,,i./ 17. 7 "-I I l..7. 0 /ZI,, 7 f'l. 7,5" 

' 

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 -
W.STOM€°R• ,, ...... ,~1..-IC, Sf:(l1/lc.t OF C.01..-orz.A-r.>o,·· fl-t.£/3LO, GoL.ORAOO 

_T ... n. .. ,,,, ~ P.i:"l.? 

' c-49: 
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~"iiC7·r------:---r--r:----::~----ir--,---~--r----. 
/ DATA ITEM UNITS z 1 z 

DA "'T ft 

Test No. 

Date 

Time 

BOU.EB J'£.MPERAT1J.RES 

Water Lvg econ 
· Stm Lvg Pri SH 
Stm Ent Plat SH 

Stm Lvg Plat SH 
Stm Ent Sec SH 7/8 
Stm Lvg Sec SH 
Stm to RH Attemp ,, 
Stm Lvg RH Attemp 511 
Stm Lvn RH b<>2. 
Water to SH Attemp 507 
Water to RH Attemp !>o'1 

BOILER PRESSURES 

Water to Econ· 
Orum Press 

PSH in Press 
Stm Lvg Sec SH 

RH Inlet 

RH Outlet t.o3 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr 

FW Ent #l·Htr 3 

FW Ent #2 Htr 5 
# 1 Htr Drain 4 

#2 Htr Drain· " Stm to #1 Htr ·Temp I 
Stm to # 1 Htr · Press 1.-<> Cl\(.. 

Stm to #2 Htr ·Temp z. 
Stm to #2 Htr ·Press l oCllL 

Fw EJ.IT '# 1 Hf HT/! 1"£/"tP '7 

/<;iLA -ro :#3 11P HT~ TEMP 10 
STAA To #'3 ttf'lfTjl. Pfi'.E55 lot:.~ 

:II 3 i+f' Krr<? DtllltN Te-tf 8 

Hours 

F 
F 
F 

F 

F 
F 
F 
F 
F 
F 
F 

PSIG 
PSIG 

PSIG 

PSIG 

F 

YC 
Ye 

·YC 
)'- c 
F 

PSIG 

F 
PSIG 

c 
r: 

l PS16 

c 

/-z.Jr;/g~ 12./tle-'f 
/~00 /(p30 

'. -

I oO</, I ~ qq .). 

12,. 7 12.7. b 

147 JSD.o 

131./ /3), <I 

11'"'" g /S"'i· 7 
r7,,7 01z.i 

{, " 7~ 

77 o.s- 7zq_, 
ISd IH 
I fl.:5 I q I 3 

n'f./ 5"tJ' A 
400 'I Sb 

J "f 3. I 111.1 

. . 

-

. 

C...USTof..IEfl?: 
'Joe, rJo. ; 

Pl..(~L/ c. SE.Rihc..e oF C..Ot...ott.4-t;~ / P4E13Lo G-0Lol2.4Do. 
1<13,...soz.. 

1 

C-50, 
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DATA ITEM UNITS 

Test No. 

Date 

Time Hours 

AIR & GAS TEMPERATURES I 

Flue G;isi..llg&Jn ;zl/ hr r ITH.J. --· ~.'fK~L 
Flue Gas Lvg AH :Zo/LI F Z~Z.l it.I q Z,/.~/H"i 
Flue Gas Lvg Hot Precip 21,li: F rr1.~ rns ms/rrr., 

· Flue Gas Lvg Pri AH 
. 

F -- -
Air Lvg FD Fan 12/13 F 7n'7r.i, 7t.<1h1.4 - ' 

Air Ent Sec AH '"' J,s F · u11.iins-.1 i<J.~/ M·{ 
Air Lvg Sec AH z2h.J F lq1.1h•.1 ~QJ/~<J 
Air Lvg PA Fan - F - -
Air Ent Pri AH - F - -

, Air Lvg Pri AH . - F - -
Air Ent Pulv - F - -
Ambient Air 18 F (p/,'J- S3, / 

' 

MISCELLANEOUS 
Feedwater Flow ?·oz. LB/HR 1~12.? I ao6. 7 
SH Spray Flow /"Jo '1 LB/HR ...., ~?. 1..1<./,ql 
RH Spray Flow "lo;, LB/HR 'S<'·'I"! t.. q,rr 
SH Spray Valve Posit - % -
RH Spray Valve Posit - % -
•HP Extraction Flow - LB/HR -
0 2 Lvg Econ -:ref, /3c: % '> 19/z.9! S.o/i.'1i-
C02 Lvg Econ % ' 

NOx (if avail) 
02 LvgAH '% 

C02 Lvg AH % 

02 Lvg Hot Precip % 
' 

C02 Lvg HorPrecip. % ' 

02 in Windbox % -
C02 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 steam extraction upstream of reheater, excluding FW heaters, 
+ · Report data available· specific requirements will be requested. 

@- Effic;iency data . . 

C-51 
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DATA ITEM UNITS 
. 

Test No. . 

Date 

Time Hours . 

DRAFT LOSS DATA 

. i' D f'.aa.Disch -Wg 

'SCAB ta~ --. 
AH Air In "Wg 

AH Air Out uwg 

WindboK "Wg 

Furnace #•wg 

Econ Out "Wg 

AH Gas In "Wg 

AH Gas Out "Wg 

Precip In "Wg . 

Precip Out- "Wg· --
ID Fan In "Wg 

SH Outlet Leg TC's F 
AH Outlet Leg TC's F 

. 

PULVERIZER DATA 

Pulverizer# 
. 

•Coal Flow xl3 MLB/HR 1'1/,)"I /lf.'11 
• Pri Air Flow MLB/HA 

• Sec Air Flow MBL/HR 
PulvAmps AMPS 

Pulv Ditf "Wg 

PA Inlet Temp F 

Pulv Out Temp 
. ; 

F 

PA Flow Damp % 
PA Temp Cont Damp % 

Pri Air Fan Amps AMPS . 

f>« l v z-,o. ~~ P:!.../A Ii~ I 8"<+" r- 12-i· l , 27, 3 
.' 2.-R C' I 'I.fl. I 1'2.7.7 

I. c:. 1-· I '2<./ • ' I 2. L/ . 0 

2-D r / l.7 . .f' /'I_ 7, 0 

The DRAFT LOSS DATA listed on this page is of value. but not absolutely essential for performance analysis. 
- When indicatO[ scale. is in different units, provide conversion factor. · · · 

0 ·Eft°i~iencv data · 

3 -
wSToME:R• ,, ..... ,?,r...J'- S~{l.1/1{,€ OF ~Lorz.a-oo, f''1..~13Lo, Ll>L.OQADO 

012- c;117 ,' 
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DATA ITEM UNITS z 
Test No. 

Date i z..ho/Cr<J . 

Time Hours 0~00 OP '30 "100 o't 3o /OPO 1030 
J,,JSTA->JT GerJ. · r,R.oH M.J 

. ,.,,_,?. 33.<./.I./.> <H·OS" 31. o.~s- "?4</.S-i 3z..v. 'I 

BOU.ER TEMPERATURES , 
' 

5 T S/O'I' ..... &(77.7 471".L "-{f~ . ..r #(g :s- 'i1t,.; 47'., 
Water L119 Econ ~,, F n.3.8' n• 5711 '-I s.-,J, -z.. .,-J,. i:' J n,_r, 7 
Stm Lvg Pri SH 514-/ .nS" F 76>.,hs.r,\ 1770,!/11.7,(, 17J.&hL~~ 7 7} h '7.o 7{,o,/ h.flf,/ uihn.i 
Stm Ent Plat SH - F ' 

. 
' ' I - -, - -

Stm Lvg Plat SH - F - - - ·- -
Stm Ent Sec SH 7/2 F ~'".// 7ff• I 1~1.1i?n.<1 760.7/7.rr. e 77ll f?Ib .j 760.sh, 1: 76o-7/rn:; 
Stm .Lvg Sec SH 'I F qq ft J i O• f;. r.. / oo;s . .i 0q.(. 7 (o of, l, , 01/· 7 
Stm to RH Attemp (I F /, 2.'l .I! ';z Ji ~ 1J .'-f t 38.'2.- G ;~,I (. 3'"!, I 
Stm Lvg RH Atternp Sii F •::-Z.C!. 7 :;-7~., S-7~ .t .s-72.';- <:;"? S"· (. ~"' 7. 'Z.-
Stm Lva RH loOZ. F /DO{, 'J 10 2..f ,•/, 10,r.7 (Off, C/ 'l f 7, i.- I Of s; t../ ~ 
Water to SH Atternp so? F 1.-7 z_," -Z. 7Z.? Z- 74' y ~77 2.71. / . z.7z.. t. 
Water to RH Attemp S°"O'J F Z.7z..?" 2- 72.. ~ i.. 1'1. r 7. 77 2.7"L/ 7"'z. . .:. 

/ 
I 

I/ 
BOILER PRESSURES 

Water to Econ f.oS PSIG 2. 7</Z.' '(" Z.77,f.7 27~.y 7..'1st;,t "2-7'1'{.f l.?J(,i 

Drum Press ""b PSIG zs,8'.'-f 7X6.r, t.. 2. rt.o .J z..~7g. I '-!>S"t· 7 !-!:'"'-(;, " 

PSH in Press - PSIG - - - - - -
Stm Lvg Sec SH t,ol PSIG ? </OJ./ 2'3&t1 '2,>.t-6 .. < 2.1/ol 2-Z:'i1 Z.191.7 

AH Inlet bcUI PSIG p.{t;. 2. t:;"~/J.r I.-.; /, 1. 5"8l 9"' ~ S"-1 i ' '1.- S"¥ ~ 

RH Outlet t.o3 PSIG )I)~. ") ;t>g, f( ~"'"1/7.'-/ j-s::,; {../ 'i,. 6 >02.7 
... 

HIGH PRESS FWHEATERS 

. FW Lvg #1 Htr F 

FW Ent #1 Htr 3 YC 1"3'-/.'1 /1 C/ ,J l"l, "I ,J- 1"!7. / 13i:,,7 ll '-/ .. l 

FW Ent #2 Htr s ye 1sr. '~ J\"S'.~ /or..:. IS'l..S' 1n.9 .1.rc;, /.. 
# f Htr Drain .... JI c i~Z..0 1'-/i./ I '{ I '! /44 ·S' / '{ J, 3 I 4 o, I 

#2 Htr Drain {, ~ c.. J&9-7 1, •. z.. 
/ '~' ~ 17 /, 2 I' q .f I(, 7, t. 

Stm to #l Htr ·Temp I F {, o~, o ,. '! ~-., 6 oJ .6 C. 08, I S-<r,, '3 S50 .7 
Stm to # 1 Htr · Press i..~ Cl\ L. PSIG <40 2( 9/ q7 s '1 t7 
Stm to #2 Htr · Temo 2. F· 7 97 (, 7q I·! 7~ 7. ,- ~03 ,5 7'11. 7 . 7 .,_ ,:; 

Stm to '/12 Htr ·Press Loe.AL PSIG 2. I <> 7.10 l l'f 2. l.!? zo8 z.. 8 

FW EIJT '111 HI' HU "fEMi' 'l c I 1 ~. Y . I q-;;, 7 Mt'J.7 2 02.. . > •• '0# l')'i.3 
IS"TM -ro :tt3 HP Hr~ i~P '" r: >b 7," t;7'i. I >If./ .)7!).• ... ~.(, .su.~ 

S"l"M To #3 H1' H"Tit Pfff.S~ L"" t 1'516 S'3 0 !>°3 0 s:-./~ t;'] 0 S"30 S"Z.O 

'O l.O ·,S- .. ' :PJ Ht' lh'R pll.Am TCf.A.f g C Z.o"1•7 i. 7 •. / 7 'Z. // I 8 "I l.-',3 . 
wl•T r;..,.,,J w1T;/ oi!~F"·ti[ P~ ofE1'o1@ ff?·{~) AND 10/•C.L) ~NTIL P~GR.sCl.osaJ 

· {! oq 5Sf'fti 
c:.us Tot-1ER: putlLf ~ SE.Ril1c:.e oF C.OLott.41>0 / Pt4.Et3Lo C.0LoK.4Po . 

. J'o8 rJo. ~ R.'3-S oz.. 

C-53. 



\~~·~~" 
I 

ofe:R.ATINl> PATA /?lfl-1\/T 

UNITS :z.. 
~ 

DATA ITEM 
t-:T~e-tt-N-.-0.-~-~~~~-t~~--;~~~-;-~~~;-~~~+-~~--'1--~~-+~~~~ 

Date 12/to/fl'.1 
~ 

Time Hours 0~()0 Of3"D 0100 oqJo I"' o o I 03 Q 

AIR & GAS TEMPERATURES 
(-41 FIYeS.i.llg~ ~qnr. 

'f <t flue Gas Lvg AH -;<o/21 

dS Flue Gas Lvg Hot Precip 2G/2.1 F 

G) Flue Gas Lvg Pri AH 
. - F r- - - - -

Air Lvg FD Fan 12/ 13 F 

~ 
Air Ent Sec AH ,.., Ji S" 
Air Lvg Sec AH 2.2/23 
Air Lvg PA Fan -

F 
F 
F 

(5) Air Ent Pri AH - F 

© Air Lvg Pri AH - F 
Air Ent Pulv - F 

Ci) Ambient Air J! F "3Z. .7 

MISCELLANEOUS 
Feedwater Flow '10 z. LB/HA 21 zi.."3 "2-aD.t· Z."l.12-i? ?..27'1.f' 'Z.lo/, 3 2-•f?.( 
SH Spray Flow '70 'f LB/HA - - - - -
RH Spray Flow 7o '?> LB/HA "ti. z:!> ;?J. 0 6 4y,9t..{ 5?·7 '-- J ~.qi: ·~.-72 ... 
SH Spray Valve Posit - % 
RH Spray Valve Posit - % 
•HP Extraction Flow - LB/HR 

@ 02 Lvg Econ . "Job lzo; 
® C02 _Lvg Econ 

NOx (if avail) 

% ~.n .. /2. Si 1.11/2.70 J,o/z.7r. z n/z-ti. z.91./2JS' 7 ~sh.n 
% 

. ' 

G) 02 Lvg AH 

® C02 LvgAH . 

0 2 Lvg Hot Precip 

% . 

% 
C02 Lvg Hot Pu~cip 
0 2 in Windbox 
C02 in Windbox % 

NOx or CFA Port Posit 
+ Fuel Analysis 
Burner ti Out Serv 

@ Relative Humidity 
. 

. 

Advise location of flow nozzle with re5pect to SH and RH spray take-off. 
• Any high pressure steam extraction upttream of reheater. excluding FW heaters, 
+ · Report data available· specific requirements will be requetted. 

· G)· Effioiency data · 

2 
~T1>'¥lffi: pu..r>r...rc se;izvici: ~F ,.--.oL.or'ZAl)o,, P.'-'-Ef?.L.o C..0Lo1~AO~ 
..Jo ll "''...._"" ,2.,.,-,, • 0 ,, - ..-. ~.,. 
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_';~!:~-~' DATA ITEM UNITS 
;-;• . 

Test No. 
Date 

Time Hours oBoo o!3 o O'ftiD O'I} o 10" 0 10;:" 

DRAFT LOSS DATA 
. 

-E'.l)*'-a.n;.d. .. -- .. . .-··;:: 
. · 

'SCNf ... CDad -,.. . . 

AH Air In "Wg 

AH Air Out "Wg 

Wind box . "Wg 

Furnace "Wg 

Econ Out "Wg . 

AH Gas In . "Wg 

AH Gas Out "Wg 

Precip In "Wg . 

Precip Out "Wg 

ID Fan In "Wg 

SH Outlet Leg TC's F 

RH Outlet Leg TC's F 
. 

PULVERIZER DATA 

Pulverizer # . 

•Coal Flow 'ir/3 MLE;l/HR 13J". 'Jt..f 139:. it /'10.:{'/ l'{],07 /4t./.B 'I /<16.Z...7 
• Pri Air Flow MLB/HR 

•Sec Air Flow MBUHR 
PulvAmps AMPS . 

Pulv Diff "Wg . 

PA Inlet Temp F 

Pulv Out Temp . F 

PA Flow Damp % 
. 

PA Temp Cont Damp % 

Pri Air Fan Amps AMPS 

'7(1' •J z ·-4 C..oAr.f-P.1[ Tf · • IL F lzs. 9 tz.7, z. /'2. 7 3 /2.(, ,p (1-7.7 [ 1 ~-1 

O«L\) : -IJ. /.01 1L/,P1;.? "'("(.-f-~C' Ii ;:: \ < J,) 12 4 z. / 1 ~.7 11 Y, 'I.. (2!:"·7 f'l·S". t 

IJUU/ 2- c. :.: o/{_ /;'.; - ,...:):· _· .~ 1' 120.? l?i.4 "/, 1 I 7.. I , /, .lu.~ 12..l.? 

j?14I •/ ~ .. :") •A..,,- t.. It\, 1.J .. I?~. I 11'1 '/ I '2."' '7 Ii'-{ /, I LS·) /°H.~ 

. 

The DRAFT LOSS DAT A listed on this page 1s of value. but not absolutely essential for performance analysis. 
• When indicator scale is in different units. provide conversion factor. 

@ Effic;.ie~cy data · I 
I 

3 -
W.STDME11• f'L<./~1-IC. Se:f2.llrl-t OF. ~LOr2A-Oo, /7l.t.€/3LO, C..0LOk'AOO 

C-55 I 



DATA ITEM UNITS 
~ -

Test No. . 

Date 12/10/8<1 

Time Hours /(00 U3 0 1300 .IJ30 11.J.oo /t.)30 
::r:.r1nm.1T f:ret-.J. 61? 0$~ MW ~-r.z.t..("' '31S.'3 'i' ?, t'I I. ,., 7 2.%.'"/~ Z 1?0,70 ""2.,{,C/, ,,,.. 

(U.!rr orJ L-oAO ~l'W!> witR.U 
BOJ.L.£R TE.MP.ERATU.RES -
-· •iE SO'f F 47,,7 . 1.170,7 . 46•.2.. 4162. .'f 4'/./,.{ · . .qr4,1; 
Water \..vg 'Econ 311 F ~&'-'I nr.7 >-YS'• 'T t;"r.J/,,7 s'-{ I, I },-i/j.J 
Stm Lvg Pri SH s14-/ ns F 767,lhto. 7fflh'IV· 7 ""''Inn 7tT>' i,h,,i1,• "?vr;'lhJt./ 1S1.6/7rz,, 
Stm Ent Plat SH - F ' .!- . -' . I ..:... 
Stni Lvg Plat SH - F - - - -
Stm Ent Sec SH .7/i F ?6 7.o( /?~, . I 1s:r..hSb 5 1n.r.h<1.r.1.. 7J:/.Jhu?, (' 7UJJ.shH·7 737Jf7;S.] 

. Stm Lvg Sec SH ., F /012 '/._ 
"''"· b 

"lH~ 9 s-~' 'l '173.r:-' '17'1- 9 
Stm to AH Attemp II F 61..10. 7 (,o./.O bo7.z.. s-c1 I , I. S9t., I S'M'O.J 

Stm lvg AH Attemp 511 F ITt· 'j STl.'-f S"I b. 'Z.. · '>77·!' ~//./. 9 s-10, ~ 
Stm Lvq AH h<>Z. F /D•7·?.. 417. / e,67, 7 "It</· 3 qt~.f I o/o, J 
Water to SH Attemp :;,Cl? F 2. 7Z ·'7 2L 'l · ~ z..be.1. :r 2-, 3. 7 7..1. z.1 Z~D,f 

Water to RH Attemp s-01 F z.. n.t.f L6'f·f ii q.r Z.t. t,., 'Ht,'f Uo./ 
./ 

I 

I 

BOILER PRESSURES ~ I '~ • ' .' 

Water to Econ t.os PSIG ?. 71./'IJ! 2-71-1-7 2. 710.(,, 
');. 710 '' l.I. ~ o.~ z7c,-z:G 

Drum Press {,Db PSIG z..rr.r .j~ -i.s-.n .. 3 7.-5'11·9 zs;1. 7 "1-SZ..] .z.. 2nt. I 
PSH in Press - PSIG - - - - - -
Stm Lvg Sec SH {,o I . PSIG 1.."{06.J '1..4/ D. '-{ i,yo6;J ">uoJ./ z.3,7,f 2-41 o,l./ 

RH Inlet boq PSIG )"1/f; ~ .l"'d y63.e <H 7, I f.1(,7,,b t..f(,J,'-

RH Outlet L.o3 PSIG 'f~ •·I 471.;z.. <-11 :?,. 2. 411>. 7 41 J,o 4 / >· 0 

I 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F 
. 

FWEnt#l-Htr 3 YC l"--'14 13>.7 131. ~ 1'?o.7 /'2. ~.z 12. 7S 

FW Ent #2 Htr s P' c /~/. ·' /H,, 1n.e; I S'3," I S' I. I /'-/q,1 

# 1 Htr Drain 4 ff c 14 /." /<.J 0,/ 139" fl!,-~ IH·'- I '31·3 

#2 Htr Drain b J' c /(. ? ./ . /6~. 7 1(. s ,q I~ "'..:l If. I. o I S-'t· '6 
Stm to #1 Htr - Temp I F 6 o7 . ..:> r~9-'i ,~,.i ~-7 &.!. >fl 7 !i 75, 7 

Stm to # 1 Htr - Press t..-> Cf\ L. PSIG 97 'l /, i'f - 7~ 7Z 7J 

Stm to #2 Htr ·Temp l F tl)i/,() 'I Po. 1 ..,n.~ -g 0"' ·nz :2 ... 76U 
Stm to #2 Htr - Press L <>C•1L PSIG ~o(, lnf 17 b I i'f 172. 114 

F'W f.JJT 111Hf'1'17/Z T£f"1i:' '7 c.. I q e,. I J'i,b,'-/ I 'i' S.o /~4.S 141. 'i IH.S 

IST""' 1'o st3 J..lf HT~ TEMP to ,::' >>1r f)t;'IJ. :z. )1.)2.Z. >1"•7 ns.~ s-1/ .J 

STM 1'o 11'3/fl'trrr:. Pl\£.5$ Lot. At 1'51£> szo 5z.o ~o 4t.o 61-1./0 J./$0 
. 

<'IJt+ptlTR DitA11o1 Te-tf 8 C 207.z. 2.•4°1 2.()2,f 2.01.7 l'IB,g /<H.3 
;JoTIZ (J) //UL.II. z -II """'1 J ll<KEJJ ot=i=- L1 ~ @ rt/ 10 N7t S 

c...us To~IER: P'-'-BL1 c 'SERt11c.e oF C..OL.o/t.41>0, Pu.er3t..o Got..0'2.400. 

J"o~ /\Jo. ~ 1<13-s oz_ 
1 
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DATA ITEM UNITS ;;... -
Test No. -
Date 12.!10/rt..f -
Time Hours //OC> 113" . t5i:>·o.:> /J 3 0 I 'I v-o 14 Jo 

. 

AIR & GAS TEMPERATURES 

Flue Gas Uri &on ;z..Y h (". f we.r1 l~r1.1 .3'.SJP,.• t.n. "lb,,."' t.1r.7U.2.6.• kf,4/(12.., ,.,., ''••r 
fine Gm L-vg AH ;lo/21 F 2_1,' Jh!D l,,,.J/V.f• z'~· ~1in..1 <I.!- rhn.· •11.1/m.1 2 6,.;,", ;.o; 
Flue Gas Lvg Hot Precip 2{,/z: F ltio&:l/lita .I /.o2.7/6o.J./ is:a·u.lr?'I • m.l/SP{'; 5io,o S'tl. 5 · >"N rln7 . 
Flue Gas Lv!) Pri AH 

. 
F - - - - - -

Air Lvg FD Fan rz/ 13 F t;&.~/sz,, Ci bo.D/60. 'J ".L/6b.'-f 6P-/6q,o 7t"r 7 z.' ?4 .1)7<1.9 
Air Ent Sec AH 1<./ /JS' F 9b.'{'/1 o~.<1 l•1.d107.& {(f/,:r/11]. 7 /oq.~ /11' ·' /l</,7 12.D.7 //7.'{/1t'f.r' 
Air Lvg Sec AH 2.2123 F ns.'r/ri1.-, Hl.h /SllJ,S ·N•.l/ht.J :;JG,•7/S3~.• n~.' )JS'.' nJ/5u.i.:. 
Air Lvg PA Fan - F 

Air Ent Pri AH - F 
. 

Air Lvg Pri AH - F . . 

· Air Ent Pulv . - F 

Ambient Air 18 F '-/</, b 4<·Z 4 ~.'-I ~2., S'i> ,.,: ~"·7 

MISCELLANEOUS 
. 

Feedwater Flow f'JO Z.. LB/HR 2113. r 20J>7.J 17 q 7. / 1tr> .~ 173},, I 75'-/,J 
SH Spray Flow f'Jo'f LB/HR - - - - - -
RH Spray Flow '103 LB/HR !;'-/. 2.) J7, 1~ 7, 7~- - '-It./• I~- -
SH Spray Valve Posit - " - - - - -
RH Spray Va Ive Posit - " - - - - -
•HP Extraction Flow - LB/HR - - - -
02 Lvg Econ 'Job /3 t>' " V7/?..?i.. z.i1h.~'Z 2.n/2.rr 11. o I /z, 6 ~ h,o/h.77 i.i¥£n 

. C02 Lvg Econ % . . . . . 
. 

NOx (if avail) 

02 Lvg AH " CO, Lvg AH " 0 2 Lvg Hot Precip % 
C02 Lvg Hot P.recip " 02 in Windbo>< " -

C0 2 in Windbox " NOx or CFA Port Posit . 

+ Fuel Analysis 
Burner II 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. e><cluding FW heaters.. 
+ . Report data available· specific requirements wil.1 be requested. 
@· Efficienc:y data . 

2 
CLt.lTo""i;-R.: pu.~1..1c. SEn.Vrcr; qF .:..-oL.o,.,,Ai:>o, P<4.Ei31..o C...0LO~AOu. 
Jo (l N l.LVI\ 1a n=' • 0 ,2_ c:: "'7 
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:~·-
DATA ITEM UNITS .;{ -. 

Test No. 
Date 

. 
1"ZJ10/f~ .. 

Time Hours I I a-o 113 ° I ~'7r'> I~-., o /'I ITU /L.j$o 

DRAFT LOSS DATA 
_:. rDF.aallisdt .. ••W]I 

.· . "SDIH ta tout) -w.i .• 

AH Air In II Wg 

AH Air Out "Wg. 

Wind box "Wg 

Furnace ··wg 

Econ Out "Wg 

AH Gas In "Wg 

AH Gas Out ., Wg 

Precip In "Wg 

Precip Out .. ··wg 

ID Fan In "Wg 

SH Outlet Leg TC's F . 

. AH Outlet Leg TC's F .. 

PULVERIZER DATA 

Pulverizer# 

•Coal Flow x/3 MLB/HR 1 'f1.r2 r•/!.i.9 IY~1 IS /'/q,3?.. l'-/1.3J l..,c;' 2.i 
• Pri Air Flow MLB/HR 

. 

• Sec Air Flow MBUHR 
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 

pc( L v (-£, Ca11fl1r.. 'D'-P r:= (l. 'J, 2- 130,? . i"':>i J 1">./,I /44.7 -
Pu.L .J 7-C- : :;4-L/1'1( T~ ~ (i?. :s ~ 27. 7 IZ?. 9 I I_ 7, 0 It '/, L I i..L.J .. f' 

j;;•1 [ i/ !.-.: ::.6·'l lr--ui ~0·.:10 ,.::- /Z?,.C) 12.U 1·t>.~ I<.~,'/ I 1.1. 7 /"2.{, ~ 

0L{L./· Z-0 • oPU""',., TC"•.P F I? b, 3 12.7.1- I L.7 I ,..,,,.;;- I L4• '-/ 11-4 .r.. 
. 

. . 

The DRAFT LOSS DA TA listed on this page is of value, but not absolutely essential for performance analysis. 
• When indicator scale is in different units, provide conversion factor. · 

Q) Efficiency data 

3 -
w.STo"1E"l1 • l' .... 1°!>LIC. Sf:fl.ll•c£ DF

00 

1 ~LolZ-A-r.>o, 

....... ""' _,........,.. n"- c:,...., 
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I 

DATA ITEM UNITS },.. -
' ' 

Test No. 

Date f .l..// D/fllJ 
' Time Hours IS?n> ISJ o )bt?O I{, 'Jo 

'I tJ< 1A7fi {,t.~'TI•"" c,. "' <s f\.I W ;;.1'7. ~s- 2. I./. /0 2'7?,/J Zli'1·3 2-
,_,,.;1T u..i LaA-l> P£7-<,.,,..Ji) ' AJo1<e(t 

' 
BOJ.LER T.EMPERATURES ' 

. S' •T 5D'/ ·F iir~..J" ~S}•/ "r'J.J . ..,0 ... 1 
Water Lvg Econ 311 F <:"'lo. 3 n.u.t' S"'-1 t' oj ~41°'1 
Stm lvg Pri SH 51~/ r1s- F n>.2/.r,, ~7<1s-7h.J1.J 1-1r;. lh!7,' 1h:1ht1I 
Stm Ent Plat SH F ..:. ' 

Stm Lvg Plat SH F - - - -
Stm Ent Sec SH 7/g F 7~7.~'731 c v~,.<1/731s '7'1),J/742,, 75-0.~/1'{1. 
Stm Lvg Sec SH q F 'hr . .r '1 t,, ~ 'I i'r . .2. I(),:~, z._ 

Stm to RH Attemp 11 F sto.'1 57,.f" s-q.;, I 'o2.o 
Stm Lvg RH Attemp 511 F ~f''i· 7 J-7/, 9 s·~r.7 53,' 1 
Stm LVQ RH (,,02.· F qrz,o ~ 77, I /0/0· 7 "'71./. 7 
Water to SH Attemp 507 F 7-S7. 3 25-r.,. 2. 2. )'I,/ 2. "'/, /, 
Water to RH Attemp S-0'1 F U7.J z_n.'Z. "L>f·l 1..{./,{, 

' 

BOILER PRESSURES 

Water to Econ t.oS PSIG 2LU0 l. 2UE...r u. ~~. { Z6<;l.d 
Drum Press {,ob PSIG H1)S'" 2.~10.'1.. 2..>1 ~ . 4 t..n-'-l·g 
PSH in Press PSIG - - - -
Stm Lvg Sec SH {,.ol PSIG L Jrij.7 2. Vil/-ii' l'!/io·• iHr-r 
RH Inlet &o4 PSIG l./'.12_.j LI i_S',2. 4 61.:J 'U3,::; 

RH Outlet L.o3 PSIG 1; 'I 0 '7 37.r.f 41'1..-q '-(12.."/ 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F - - - -
FW Ent #1 Hlr 3 ,. c rz.~,, /?.(. (_ I ?.7, Z I~ 1. S 

FW Ent #2 Htr s p' c ;.n>. I )•-/7.9 /"/ '),'2.. I So ·7 -
# 1 Htr Drain 4 Ji c IVIJ I ~~.3 I )i, Z 1>4·" 
#2 Htr Drain " }'- c. Ir 1, ~ I~ 7.'-/ 

'' 'l. I Ii. o.'-/ 

Stm to # 1 Htr · Temp I F I': 'i /, S" ' 7 o.<I ~h .s- (,, 0 1·1.. 
Stm to # 1 Htr ·Press . (...o CAL. PSIG 70 

~· 
n /!.( 

Stm to #2 Htr - Temo :z. F 7 ~ l/.' 7' /,'-( 7 20 ,7 fl.OS./ 
Stm to 12 Htr · Press L ocllL PSIG 170 I Si. "s- I 7r.f 

fw £JJT 111 HP HT~ 'f'Ef"IV '7 C· I~ o .'1 Ii.I'. J I~ o .'-/ I '12. ·I 
l<T""' "fo ::113 1-lP HT/:. TE'MP "' r: <;' 72.?. SC.,;'\~ 5~1.'I' • 3' ,g 
STM To ll:J/fPHTi!. P~f:$$ LoL t PSIG IJ~O "I•~ 450 q.IJ rJ 

4131-li'~R p(l.A1N TOA{' !r C /q7,J /"14·7 /'17./ /'If.~ 

iJtrrE(j) ~~ f~ C>-].L.... l<--f- ~</ 15" ,c,._ @_ lb7o ~ (r<.) I/.{ ;?0 ~ ( L). 

ws To"'IER: Pl...{/?.LI c. '5eRv1e.e oF C.0£.oMr>o, f>LlEi3'-o C-ot_o12,<1Po. 

J'o8 rJo. ; 1<13-s oz.. 
1 
' 
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DATA ITEM UNITS 2--

TeSl No. ' -· . 

Date ri./1 •fr'{ 12-/to/l'f 11-/11> //<( r 1-/,. fvu 
. 

Time Hours IS?> b rr Ja 16 °""' 163 0 

AJR & GAS TEMPERATURES ' 

Flue Gas .Lvg &on ;zl/hr f' /,e7/u.,r; -i~/~p_q 1...sz:.I("'-· 1-1'#.lhJ>.J 
Flue G1FS t.vg AH :10/z.I F H•Mhn.l ..2. ,</,l t-.s. ur.t/in. ru.i.i.h,o.~ 
Flue Gas Lvg Hot Precip 21.!z: F ~7'1 iSn.] n'l . .-f.-n~ 51& ~ J rr.r-1 lr72.1ino 
Flue Gas Lvg Pri AH - F 

. . - - - -
Air Lvg FD Fan rzl 13 F 11.;s/7.J.<> 7.f.~hf-2. u.1'711., n.r/7J.o 
Air Ent Sec AH 1<4 /i!) F If{,.)( an or .i-;, Z-!'. <I 1116 .rt,21.r 11Jr.J/iz.1. 6 
Air Lvg Sec AH 22123 F 53/.7 O!..i' ~l,-7,(. /si(, .< n.Plsiz.s n7h11.'% 

Air Lvg PA Fan - F 

Air Ent Pri AH - F 

Air Lvg Pri AH - F 

Air Ent Pulv - F 
Ambient Air 18 F 10. -~ -ht.,7 <;$'.:<.. t;l, 'I 

MJSCELLAN.EOUS 

Feedwater Flow '1 a Z. LB/HR 11n.'7 ('S'I· 3 /go(,,/ 17LJf, 7 
SH Spray Flow '1oi.f LB/HR - - - -
RH Spray Flow '10 3 LB/HR - - - '3 ~.<l'J 
SH Spray Valve Posit - % - - - -
RH Spray Valve Posit - % - - - -
•HP Extraction Flow - LB/HR - - - -
o, Lvg Econ -:iob/3o' % 2,L{J/2.11~ ~.1r/2.~.I" '?,, 1::,-12!! 7 2.n/z.71 
C02 Lvg Econ % I 

. ' 

NOx (if avail) 

0 2 Lvg AH % 
C02 Lvg AH ' % 
0 2 Lvg Hot Precip % 
C01 Lvg Hot P.recip % 

0 2 in Winclbox % -· 
C01 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 steam extraction upstream of reheater, excluding F.W heaters.-
+ - Report data available· specific requirements will be requested. · 

@- EfliGiency data 

2· 
~To""1£"R: fl..l./31-IC SDZllll:E ~Fi .::..oL.ol'2A-Po, PLLef?.1-0, ~Lor?Aou 
.:roll i...tlkw. l~n::i 0 .L c: ,,., 

.-

. ' 

I. 
11 

I : 
I 
I] 
i I 
I' . ' 
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,• - ' 

DATA ITEM UNITS .A 
. -

. -
Test No. 
Date I z../1 o/J?I.{ -
Time Hours /J?)o IS1 v l~trO I b 3 o 

DRAFT LOSS DATA 
_:, flHiaD.DSb - - ' 

' . . _.-...... ' ,.•, 

', 

"St:1''A '"~ --·· AH Air In II Wg . 

AH Air Out ' 

,.Wg 

Windbox -" Wg 

Furnace ,, Wg 

Econ Out "Wg 

AH Gas In "Wg 

AH Gas Out "Wg 
' 

Precip In ~· Wg _j 

Precip Out' "Wg 

ID Fan In "Wg 

SH Outlet Lea TC's F 
RH .Outlet Leg TC's F . 

PULVERIZER DATA 

Pulverizer fl 
3 •.Coal Flow x/3 MLB/HR 1'1c;.0" I tft. 7.f 1<1r.b7 /IJI,(. q 

• Pri Air Flow MLB/HR 

• Sec Air Flow MBUHR 
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 

f?« L tJ 2 - f- :: v/'1.1 IWI /@".P. f=. 01'."C'-l /~(,_. - - -
·o.,, ,1, Z-6 ,, 

" F /2'2. .:? I z >. G 1.22. 7 I Z. \, 0 

1/1.il Li 2-C.. " 
.. r- t l./, 0 I 'I./, i. iz.o_.3 j'Z.o. 4 

Out ii 2-D " " c I-:. <-1 . I I Z..3. 1 I l ~.I i <.3 ·'-I . 
' 

' 

The DRAFT LOSS DATA listed on this page is of value, but not absolutely essential for performance analysis. 
• When-indicator scale is ln different units. provide conversion factor. · ,. · -

@- Efficiency data . · 

3 -
w.S-rot.:'lf;£, /><t/!>L-IC. S~(lt.11(,,€ OF Col....OIZ.A-Oo, fLt.e:~c_o, Got.Ol<:.400 



.:-~~~·~ 
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_;n 
DATA ITEM UNITS :2 ' 

' 

I Test No. 
Date - - --

12/ll(YI./ 

Time Haun O/}o og 30 0 q 01> ' OIDo <>9 Jo IC 4 o .1 
' l', 

I 

. . BD.ll.£B .:r.EMPERATU.RE.S . 

.. 
.'i5fllll '.· ··f "'lr4·7 .. -"" z.~ .. · -~:rt,/ . ~(,1',D .JfU·'I "'fsr. ""5 ' .. 

Water 1...119"Econ 311 F S"J '!. " ;-•-ff,'-/ ;-l! ... ) !;)I·'/ ~o.r S-<./']. J 
Stm Lvg Pri SH 514- / rrS" F 1VZ.sf?J,. 1 7tt6-' hi//. 'I '1'{,,7h 1J. '1 ?51,. ¥hm1 7rtUhV6..s ?Jb,'2../-;'(i: -
Stm Ent Plat SH - F ----, 

Stm Lvg Plat SH - F ... 
.. 

Stni Ent SecSH -· 7/~ F 7;z,I/,~~.( '7fJ.3h'f/.f 7'f'1.dn.1 .. 1 71/1.~hJl.t/ 7¥,.$77J1.6 ?1.orhs-1.1 
Stm Lvg Sec SH "I F ')7;. i 1'if,q "i go.' 7'13 '1 ~'12.. i lf>f?.7 
Stm to RH Attemp 11 F ~~.</ '("<16.f s-7 '· I s-v 4 • '-f .r<i ". 2. r.11.../. Q 

. -
Stm Lvg RH Attemp 511 F .,,,,,, ,.-30.1 

. 
c;?Z· J · .nr. 1- <;13. 2... !iz..'1, I 

Stm Lv11 RH (,,02 F "77, 7 ' ~HJ, o '1'! '-/.4 /02.f.,f, /aoL/. / ') t2.. 2 
Water to SH Attemp so? F 2'1.. o.' z.,z..o./ 1.-~{,',b 2.!,,.0 . t..S"'i·J" 2.l.I. J 
Water to RH Attemp S-0'1 F ?Lo., u. z, '-( 2..(b, ' 2 '<'1r. 0 7,,t;, J U. ! 3 

. 

BOil.ER PRESSURES 
Water to Econ t.os PSIG uni. UH.I. 'l...n1.1 . .r U!o..r 2..(,,7,,S- c...1.11. . .J 
Drum Press (,ob PSIG 1.-.D..&' I( i.n..I.( ·"' '2-St3.S- -i..s<-1. 'l.. "2-[i.q.J 'Z-S37.7 
PSH in Press - PSIG 
Stm Lvg Sec SH 601 PSIG -z..410.r./. 7.-11•~· i..qo/, O 2.J"f'I. t "V-1 '0' t/ .,.Ju/,o 

RH Inlet {,oLj PSIG 41-K · J 4n-' ~ '"'·. I../' 3, I. I 4Z..f, '/_ '+'-14:4 I 

RH Outlet L.o3 PSIG -;u.u !.113.u 1'1."' . '-id-" 57.s-.'l 7,'1i.I I 

I 

. I 
I . . I 

HIGH PRESS FW HEATERS i 
FW Lvg 11 Htr F ' i 
FW Ent il Htr 3 YC I z.. ~. I. 1i7.~ I 2..6 'i ILL{ IZ.7, I I 2.. 7.!' ' 
FW Ent #2 Htr s ye In. I I'-{'/. 'L 147' 'i I <+1·of - /l/f." I 'f'/, 6 I 

: 

#1 Htr Drain 4 YC J ',f. ;' 17,1.l. I U,'i I'!,/,(,, 13'2 ,7 (';),(, 

112 Htr Drain (, )' c Ibo., 1S-'l.~ /')/.I In,. 6 1>7 K 1;'1,f ' 
Stm to #1 Htr - Temp . I F ·/,on 1 S7t· 7 J'1> ~ . .., ~'i '. 7 60/. "3 {:.PD•~ ' 
Stm to I 1 Htr - Press t..oCAt... PSIG /"I ~ B' ,, - (,r /, 6 7a 
Stmur nHtr-T...- z. ' . F 1%. z. '715"'. II 7 rt-/ .• 7 f'f,f" ·;ff..b "7'1 S'.r' i 
Stm1D ttfftr· "91" t .osc.. PSIG. I '7 6 . /""'} () ·I :rJ, ·. /)"/. 162 . I 7o 

l rw £A/T 11 J l+f' HT~ TE:f"IP ·. ,., c / 'i z. I ~ 0 .'Z... 1'Jl.O ,, f,z_ IS'i· 3 1<11.4 
.<:TM -ro :113 HP Hri r~P '" r: ~S.t.. <:"!11 .. '2- $7.~ • .) ~71./. f' •)7?-2. n-r.'/ . 
S"fM T'o tt3 Hf> ttT~ P({f.SS Loe. l PSI( 46,, '-/lf O '-(01; lo{ o--0 42-4 · 41/o l 
"j l+p Hr~ t>itA11o1 1&-1-f 8 c 

'" r r 
{q7.'!, (~ 'f,<( 1 '1 <l1 l l~Of · /'fl./ l 

OVE~Fi~ p o!2. IS U-()f"°@ ot4o tHU. ~ 

WS To#-IE/i!' . pi...c.BLI C. SeR111ee OF C..Ot...0M1>0,, Pl..(.E1°3Lo C..01.. oK.41>0 • i 
:1 

'Jo6 iJo. ; R.'3-s o~ I 
' 1, 'i 
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. . •--':."""'ft" ' ; 
:: 

, __ . _-:, . 

,,j DATA ITEM 

·Test No. 

Date· 
·Time 

' 
AIR & GAS TEMPERATURES 

[4J · rJueS.U!I Enon ;1..1l/?·r 

(~J ·i"ful!·Gin t:vg Aft :lo J:Z:/ 
(4) Flue Gas Lvg Hot Precip 16/Z! 
@ Flue Gas Lvg Pri AH 

. 
Air Lvg FD Fan IZ//3 

~ 
Air Ent Sec AH - 14 /i~ 
Air Lvg Sec AH 22 /1.3 
Air Lvg PA Fan -

~ 
Air Ent Pri AH -
Air Lvg Pri AH -
Air Ent Pufv -

0 Ambient Air 18 

MISCELLANEOUS 

Feedwater Flow 'IOZ.. 
SH Spray Flow l'/o'f 

RH Spray Flow 'lo'?J 
SH Spray Valve Posit -
RH Spray Valve Posit -
•HP Extraction Flow -

@ 02 Lvg Econ · 3"b 13 o· 

® C01 Lvg Econ 
NOx (if avail) 

@ 01 LvgAH 

® C01 Lvg AH 
0 1 L vg Hot Precip 
C01 Lvg Hot P.cecip 
0 1 in Windbox . 
C07 in Windbox 
NOx or CFA Pon Posit 
+ Fuel Analysis 
Burner II 0 ut Serv 

1711 Relative Humidity 

UNITS ' :i. 

r 2/11 /1 '-I 
Hours Ol'J'D 0'/D 0 Of1v 

F ~Jd.71. ""'-3 - •- -.. 'f L--

F iGL/.> 27/.1 Zbl. I lz70.(. 2~.o h,,_, 
F t;V1.F/S1'if·• ;71/-4/rn· S?o.•.'S"?l. • 
F -- -
F Uh/1,,1.J ,,_3/6 2-V- ,._q/6r. ~ 
F r os.'-Jfrro.9. /o~.s1tfJ-<f 100.7/,11,.i 

F ~r-vlr1'/-< §lJ.(fr'l.t n,.1 cru.& 
F 

. 

F 
F 
F 
F '"·4 "'·' u r-. 'l 

LB/HR 1714.' 1771-~ l(,z,g,7 
LB/HR - - -
LB/HR - l..IS-.o' -

% - - -
% - - -

LB/HR -
% 'I, :2.1 /z.. b) l. o.r1, ~' ?..'iq 2.b:z. 
% . 

'lli 
% 
% 
% 

. 

'lli . 

% 

'JI. . 

. 
. 

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

o 7 o.:> 

. µ.1-.._"2. 

2 !(7. i-nrL o 

.rt.J, ( /rit.L 

-
(1-7/n.' 
110.d1•?·S-
n .. -1.1 lni.-

LJ7., 

l 7'fo. 7 

-
f./J.S-"!:, 
-
-
-

-z,,o-sl~ ,.., 

-

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

-
~ 

"73" 1ooa 

, .. Q~,._, ~.1.W•.1.11 
1.S•.1126(." I u-u h.G 7. 

rtr.d.nc.· sr.~ .?_,7n,.o 
- -

~'1116'1-' 'sd/~1.1 
I ro..z f,,-.,..i 108.~lirli.1 
.n.1 . .17.-11.0 S'l-2. lsro-7 

"1>. J n.7 

,,.,, 7 110,.S-

- -
IJ~.S"4 4/, 14 I 

- -
- -- -

"').oth-.n 2c1)/Z..J/J 

-

2' 
0-tJTa"'lm: pi..t.1?.1...IC SE:llVaee oFi .::...oLt.,,-ZAoc J f'Lt€f?.t...c l.OL0'2t-H>u 
.:f""('. t.l1l""""•'.l_l'l""'I, • /)."I--~ I 
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-.~~:,}: 
·.-,...-.- DATA ITEM UNITS ~ -. 
/ 

Test No. 

Date /2/11 1 f '{ . 
Time Hours n'lJO or~o OrJo 0 'j O<> 07J" 1000 

DRAFT LOSS DATA 

- F Dl'.m.JMdl . .. ~ -. 
·.sAfftn .... 

.. _,_ 
~ 

. · · . . 

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 "Wg 

ID Fan Jn "Wg 

SH Outlet LeQ TC's F 
RH Outlet Leg TC's F . 

PULVERIZER DATA 

Pulverizer# 

•Coal Flow ~13 MLB/HR I n/.3 q t>J."11 1s-t.ofl IS.Z. '?. g ISi,/CI 1r1.r<> 
• Pri Air Flow MLB!liR 

•Sec Air Flow MB UHF 
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 . 

171.U.rl. Z.-11 ,...,,, l/+tll {C'r<JJ r- ·I 2i.J :1z.4.J' 1 Z. f. z.. 121.r I LB. I l'l-6 ·S' 

2-P. 
.. 

t:: 117.~ 
,.,,., 

l"L"7.~ 12. '· g l 1.,,0 , .. -.~ 
7-C i;::: ,-z.1. t /223 121.2 I z..-_, Ii.. Lo 12-• 9 

2--D r::- IH.f t z.-;. 7 1z.r.t 1 i.b 3 llS', .. rw.r 

. 

I 

I 
I . 
I I 

The DRAFT LOSS DATA listed on th IS page 1s of value, but not absolutely essential for performance analysis. 
. • When jndicator scale is in different units, provide conversion factor. · 
@- Efficiency data . 

3 '-
ClA ST OM 1: 11 • "j'Li.1!.L.IC. S~(l111ur OF IC.01...012~0, f1-t.€t3Lo,Go1...ol2AOO 
T- n • • .. _.,_.,,,.. ,... A ·' 
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I . I 

DATA ITEM UNITS :>-
. ., 

It" ~ 
,., 

Test No. s.. ' )' -., 
Date ' 1'2../lllf~ 

. 
Time Hours /D '5Q 1(00 /!Jo /"JOO /31o /Y.00 

°4JH1tNT,l;£tJEJUITio.J G-fi>SS. MW '2?g.zq 2>!..>7 l ~z.<.-.J Z"to.o. '1 · "2" 2. • •• 21,t, ~),' 
-

BDJ.L£B T.EMPJ:RA.TURES . -

-
,. •« :5"'1- ._.,..... . ~57..4 "1~/-'J 'fS7.7 ~~S' .un_.-r '1$'2..o 
Water lvg Econ 311 'F' c1,8•'1 s-:n. 9 'iJf . .) Ht>./ ni..;i. )3.r."' 
Stm Lvg Pri SH s14-/ .ns F 7'1 Z.J h;s.8 - •- . 

1.r~.,hu/" 7g,bhr/;. ~ 14,~ll 71./ 6.4 hii. h 
Stm Ent Plat SH - F .....:. I I :rt!;...~/'ll'-S - ' 
Stm Lvg Plat SH - F - - -
Stm Ent Sec SH 7/i F ?rz.71 •.. -. ~ 7'i 2 .&hiz. • 'r?tl.d .3h]i S' ?.n; .~!?'(f., 74/.~h.;.~ )l'ffl'71q,1 
Stm Lvg Sec SH 'I F 101" J ~ 1.r . .) 'IGZ.'f ~~"'·' '17S· 3 .,,~.7 

Stm to RH Anemp II F '•".'I !:"?''' T8b-<t t. o1.<' ~'71/, (,, s-ff. ~ 
Stm Lvg RH Attemp 511 F s-~s. 7 '1.Cif 5"'10,.) . S-41..0 ~"7.6 nz-/ 
Stm Lvg RH '-o:Z. F 17r.i' <;.XO. {,. I GO.~." AA/.I 'I 72. 7 /DOJ.( 

Water to SH Attemp 5b1 F Zbo-1 2.S'l>. ( 2,Q, .7 lfo<J. I 2s1., 2.ri-. i 
Water to RH Attemp $"0'7 F 'Z.,o.I 'Z.<7..:,1 ...... 7 2 ~'/.I 2rl-' 'L~b· 'l 

BOILER PRESSURES 
Water to Econ t.os PSIG Z.blf· b -U,,70. {" '2..b?i.:) Z7o<.f, I> 2bt<l.r ?.L 1' ... -
Drum Press bf:'b PSIG 2.53 r. ·I z.no. ~ z.sdl· 3 2S'l/ S'. g Z S?I Zol. 2-S"?>?. o 
PSH in Press - PSIG - - - -
Stm Lvg Sec SH &of PSIG z_41h-7 2-3'17· '} Z.'!>'?2-7 2.J'j').O 21.J.t>/ z ~q '1 
RH Inlet blXI PSIG u 14•0 U/4.v ..,4'1.1 4'-3.S <1Zf./ 4f</.I 

RH Outlet t.o3 PSIG '3 b(. 0 -... (. /,o ::tH.o 4-1. i.. 'l '56'!.4 )HI 

. 
-· 

. 

HIGH PRESS FW HEATERS -

FW Lvg #1 Htr F 

FW Ent # 11-ltr 3 }" c IZ?.4 IU..3 l)Zb • .s- 124 7. rz f:. 3 I 'lb.'-/ 

FW Ent #2 Htr 5 re I 'f '1 ''-/ I '-11.J ( q;g -0 1:r1.1: I <.f U {<tg '"' 

#1 Htr Drain d p' c rn.o+ 1 ll. p L J l..} 17.,-. .> , 3<1, 0 t ~ 2. r 

#2 Htr Drain " fC 1sei.S' IM.. 7 1&"7.S- I~ z.o }57,i! IS?.').. 

Stm to #1 Htr ·Temp I F 6 0 1..2. 
<:'"7' ·' 

rn:i.. c;-i;1,S' r?S.<4 Sf7. <J 

Stm to # 1 Htr • Press t..oCAl.. PSIG ., ' 'S- '' . 7S- (,, 7 ·,;) 

Stm to #2 Htr · Temp 2. F 7'ig ,u 7~ 9.7 7?r.) ..,~.5.I 76S.I 792..'i 
Stm to #2 Htr ·Press L oCllL PSIG 17<./ l>ll J6o , ~o I t{, O I s1' 

tW £IJi 111 f+f' HT~ TEl"'P rr I c. I 'I /. :5 / '!7Ji 13g. q 1'l3. (, '-...1P~. g /SY. 7 

l<'TM 'To :#3 HP HTI! r~P '" r:: 5'"'71- 7 s" s., <;7<i.Z. ~rt!. I tl.4.t 'S1f. 0 

STAA To II :J HP rl'Tfl. Pl(.[55 Lr>t. At PS16 .., si>· t/00 ILJO 4'o J./t<> '-110 

c I '17. 6 l'i '/.o 

. C..US .T Ot-1 £1<!' 
J"oC, #'Jo. ; 

puf?.1..1 c. SERll1ee OF C.Ot..ott.4.t>o , PUEB'-D C...01..ol2.4Po . 

Rt3-s oz.. 
1 

I 

'· 

: C-651 
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,' ~-. 

-"-:~d:~~ 
C>MTH ; -.~'""_}/ pi_A-Nj Of ATINC. 

t 
.;·'·/ 

DATA.ITEM UNITS ;;, ~ 

v 
. 

. 

. Test No. . -. 
Date lz/11 /fq -. 

. 
Time Hours ID 3 o /100 (13o /'1,0 0 I~'• (" oo ' 

. 

. 

AIR & GAS TEMPERATURES _,_, 

gs Flue Gas lvg Econ ;Jl/ /25 F ~~o].o t;p'. 3 l.rk" ~- '" ~·71~12 .1 :S-i'i-~/,•'-/.J rHs/!;11. 
Flue Gas Lvg AH ;lo/21 F lH.7/z.bU "'l-rf,Yh6J.l l~J.ofvo,I l..6!'.1/2'fl."1. O,ifi.7Z.b 1~!.I /27l.l 

(4) Flue Gas l:.vg Hot Precip .z6h.: F ~oZ.?/rV-9 <;'1;/_f /CT-J,S o77.>./.S-l7, I !7P-lnu !7'1.r/n&. rr. 7.1/; 7.-: 
G) Flue Gas Lv~ Pri AH 

. 
F - - - . 

- -
Air Lvg FD Fan IZI 13 F '~·1/fo"V 'G.vo. 5 Ot.6Jt1V.S 7J,l/?<f,o 7'1.fh<I. 'i 7l.'/7J.f 

~ 
Air Ent Sec AH 14 lis- F 110,1/tt6·i 11J.U1i1.z._ 11•.t1ru.' 11<.1.?/no.~ ff7,'{f1H/.( I·// f /iz<.I. I 
Air Lvg Sec AH - 22/23 F .n.o.7/.n ~, • ~Z.•.8/SJt.J .rU-&'ri&~ SJ• .s:Jrz 7 . 5J>.llri1J n6.7/CZJ. 
Air Lvg PA Fan . 

F .!.... 
. - - -

~ 
Air Ent Pri AH - F - - -
Air Lvg Pri AH - F - - -
Air Ent Pulv - F - - - £ _., I 

(!) Ambient Air 18 F >2.( S"?..11 si. I ~' .!:'" ~l.s= (,, (. z. 

MISCELLANEOUS 
F eedwater Flow 'IO'l LB/HR lbi.8-7 II,," 4 -<j 172..~. 'j Lft;7, o t r.-ga. '1 lo't•S-
SH Spray Flow l"Joi.f LB/HR - - - - - -
RH Spray Flow '10'?> LB/HA 1.07 - - )/.~ - -
SH Spray Valve Posit - % - - - - - -
RH Spray Valve Posit - % - ' - - - -- -
•HP Extraction Flow - LB/HR - - - - --

@ 02 Lvg Econ ~ob/3o; % 1.ir/1..6/ 3.rz./z.. '7 J.r/z. H" J,O,/z....7'1 Z..Hll.~1 3,11/z.6tl 

® C02 L11g Econ % . . . 

NOx (if availl . 

@ · 0 2 LvgAH 
. 

% 

® C02 Lvg AH % 
0 2 L 11'9 Hot Precip " C02 L vg Hot Precip % 
0 2 in Windbox " C02 in Windbo>t " NOx or CFA Port Posit 
+Fuel Analysis 
Burner II Out Serv . 

61 Relacive Humiditv 'l(.. ' 
~ 

. 
' 

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. 

{y- EffiGiency data . . 

CA.ol.JTo...,~· pu..f31..1c senvice- ~F .:.-oLorZ_A.11>0 J pi:.tei31..o C..uLof.!Aoo 
J:~ .13 . . NIA.:.~ ~.E72 : Rt'-.-<; a.z. -

~ 

I 

I 
I 
' ' I 
I, 



-

' 

2 

• 

-
. 

/ ' DATA ITEM UNITS .;!. -
Test No. 
Date 12./ ti JYC/ 

- -rime·· 
. 

.Hours. I o)o I'""" /13o- 13~ .. LJ} o /<./D'f' 

DRAFT LOSS DATA 
·. 

fD&nl>is:h -Wil ·.- . 

'SCAtHn (Outl -wg 

AH Air In "Wg 

AH Air Out "Wg 

Windbox "Wg 

Furnace "Wg . 

Eco11 Out - "Wg ·.· .. 

AH Gas In "Wg 

AH Gas Out ,, Wg -

Precip In "Wg 

Precip Out . . "Wg 
ID Fan In "Wg 

SH Outlet Leg TC's F 
RH Outlet Leg TC's .F 

. 

. 

PULVERIZER DATA 

Pulverizer # 
•Coal Flow 813 MLB/HA 1~/, IJ' · 1rn.'iz. ISb. oz.. '°'·'" 14~·'" 1'19.1/7 
• Pri Air Flow MLB/HR 

. 

•Sec Air Flow MBUHR 
PulvAmps AMPS 

Pulv Diff "Wg 

PA Inlet Temp F . 

Pulv Out Temp 
; F ' --

PA Flow Damp % 

PA Temp Cont Damp % 

Pri Air Fan Amps AMPS 

Pt«.v Z-i"\ r"r-ALll'rlfl Te-<P· F' I Z,. v r it_, 11.7.G / 21..'L '11-!.> (2./. 7 

" Z-G 
. 
" 'I - (:. I Z.r., 't7.4 12.?.0 12-,r, c. ll.-f,:J It 7.? 

" z-c .. .. F /l.'1...4 I l"l.l- 1i-:i.1 I ii.. '-f 124.J I I l, f 
LI 2-D .. ., c: I l.'-1 .-; 12.C.. I 11..!'-i' I i.,-, t.. I 'l. 7. '4 /tb.f 

. 

'· 

. 

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 
w.s10MeR• f'1.<.i~L-rc. Sef2..ll•G-t oF ~LorzA-Oo, _p1.t.~~L-o, c..oc...0'2A-oo 
.T ... f.l ., .. .,..i?.i::-0 Q(l.- Soz.. •' 

~ 

' 



.. 
:7, 

:.:..::;..~ 
DATA ITEM UNITS . ,.. ;z_ 

Test No. 
Date 12/11 /Pi./ If.//// ft/ 
Time Hours / 'f J 0 /;DD 

~~f,'.]o Z.S-'1. 'i..l . 

BDll.EB .f.EMPERAJlJBES . 

:· ":7· ,;,,=· .. . . •5D'I. .. ~ 4n;.z_. '-/n.f . . 

water Lvg 'Econ 311 F !>~&-.4 >Sf.I 
Stm Lvg Pri SH 514-/ r1s- F 7117,YhJr· 7'1.r/H4.~ .. 
Stm Ent Plat SH - F 

Stm Lvg Plat SH - F .. 
- ·- --

Stm Ent SecSH -· '7 I rt F 750,7/711; 1¥1.rhn • . 

Stm Lvg Sec SH . ., F 'ff'7.1 4Cto.l/ . 
Stm to RH Attemp ,,. F ~""{fl,[ '5"K 'f,o -· Stm Lvg RH Attemp Sil F S-?f.1 '>71.f.f 

Stm Lllll RH - /,,o"Z. F qe; 11.</ '112..$'° -

Water to SH Attemp so? F 2.sr.<.1 ia.s 
Water to RH Attemp S"O'l F -z..n-:./. ? .. 'l.J' 

I 

BOILER PRESSURES 

Water to Econ t.os PSIG ? I. 7?.. s" 2-i. 71./ • ..l . 

Drum Press bob PSIG z.511.'i 2'Si >·/ 
PSH in Press - PSIG 
Stm Lvg Sec SH l.ol PSIG z ~ f1· 0 l.3H . 

RH Inlet {,o4 PSIG 407.o 411./.0 
. 

RH Outlet 
. 

t.o3 PSIG 3_;-3,' 3 /,/. 0 . 

. 

HIGH PRESS FW HEATERS 
FW Lvg #1 Htr F 

FWEnt,#1Rtr 3 jf c I 2b Z.. f t.G. !.. 
FW Ent #2 Htr s ye ,.17. 7 147,7 -
#1 Htr Drain LI. ii' c It/, 7 1'?,1 ·I 
#2 Htr Drain " ye !f'?-0 I S-7. / 

Stm to # 1 Htr - Temp I F 60•.G ~-t'j. 7 
Stm to # 1 Htr - Press r..o~f... PSIG b'-f 65~ -

Simm l'Z Htr- T......, ~-· F ~qb ?'7U . -

Stm1D #2Htr:- Pns L .cA(. PSIG 1n 16 6 

Fw £JJT' 111 HP llU 'T£f"t~ . '7 c r&r. 1 1U.r 
L<:TM T11 :#3 HP HT/?. i£MP , ,, C" '.17?. 'i7'i·3 
:STM To #3 HP ttTft Pl{f$S L"'- '' PS16 "(00 'fl 0 . 

11 'f· t 

t.uS T 01-i Eli!' 
'Jo(!> ...Jo~ ; 

p1..1.aL1 c. SeR111e.e oF C..Ot..otZA-t>o,, Pu.E13Lt:J_ C...OLoR.4Po. 
R'3-s oz. 

.C-68· 
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/. 
"; ,,;_-~. / 

DATA ITEM UNITS _·/ 
/ Test No. ' 

Date 1 i./11/'N tl/11/f<f 

Time Hours 141<> ts-= 
. 

AIR & GAS TEMPERATURES 

ill Flue Gas Lvg Econ ;1.L/ /2{' F ""'• .! /r;<17. / ""!'~f=.<.f 
Flue Gas Lvg AH ;1.o/2/ F ?_H>ll.7•·' • .,,,.~ /,.71-/ 

(4) Flue Gas Lvg Hot Precip 2{,/z' F <;7. ~-1/fl.N' 1<;11./\t,o.1 

G) Flue Gas Lvg Pri AH 
. - -F - -

Air Lvg FD Fan 1z/ 13 F 7~-2.h~·b 7r.117rs 

ffi 
Air Ent Sec AH 1<-1 /1) F f(j.//ii•i.l 11f.1 f,1-)·~ 
Air Lvg Sec AH 7.2h3 F n<J.,J/no.J n 7.~/rn·.~ 
Air Lvg PA Fan - F 

(5) Air Ent Pri AH F 
. I - ' . ' 

@ Air Lvg Pri AH - F 

Air Ent Pulv - F 

CD Ambient Air 18 F '0-1.. {,, •. J. 

MISCELLANEOUS 

F eedwater Flow 'I 0 z. LB/HR 1sn.'- I '11.'l-
SH Spray Flow ito 'T LB/HR - -
RH Spray Flow '10;, LB/HR - -
SH Spray Valve Posit - % - -
RH Spray Valve Posit - % - - . 

•HP Extraction Flow - LB/HR - -@ 02 Lvg Econ '306 /30 % !> .s-h.r • I~ o 1//2. 7.( . 

® C02 Lvg Econ 

NOx (if avail) 

% . 

@ 02 Lvg AH % 

® C02 LvgAH % 
. 

02 Lvg Hot Precip % 
C02 L119 Hot Precip % 
02 in Windbox % 
C02 in Windbox % . 

NOx or CFA Port Posit ' 

. 

+Fuel Analysis 
Burner # Out Serv 

G.li Reiaili&. '!la. 

" . ., 
. 

I ' 

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 . 

. @· EffiGiency data 

·C~69 



J 
i .. -;.. 

·~~; .. / t'C..HNI urt;1c,.., ' l/Y C> vwrrt 

,~-/ DATA ITEM UNITS :z ;z_ 

Test No. 
Date I J../11 / ilJ IJ,/11/ttf 
Time Hours 14Jo r..noo 

. 

DRAFT LOSS DATA 
; - FDFanDisz:h ··Wg 

:scAliln (Out:) -wg . 

AH Air In - .. Wg 

AH Air Out "Wg 

Windbox "Wg . 

Furnace II Wg 

Econ Out - "Wg 

AH Gas In "Wg 

AH Gas Out "Wg 

Precip In "Wg 

Precip Out . 

- . "Wg 

ID Fan In "Wg 

SH Outlet Leo TC's F 
RH Outlet Leg TC's F 

. . 

. 

PULVERIZER DATA 
Pulverizer fl . 

•Coal Flow x/3 MLB/HR /UUL 1<1H.n 
• Pri Air Flow MLB/HR 

• Sec Air Flow MBL/HA 
PulvAmps AMPS 

Pulv Diff "Wg 
~ 

PA Inlet Temp F 
Pulv Out Temp · F 

PA Flow Damp. % 
PA Temp Cont Damp % 

Pri Air Fan Amps AMPS 

ow.i. 2-A (.kAI IA-1£ TD>W (- I 1-8. ~ .1'2-1.Y 
,_p, . r- • l.?.f I J..f. 'J 

. .., . ,, 
" · 7-C I• 

., i:: f'2.'-j ,O C't-4.'f 
,, 

'l.-D •{ ~ r= 12-~-& 1 ... 7.2. 

' I 

'· . 

The DRAFT LOSS DAT A I isted 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 
C(.<STOME:/Z' /'4.(!,1...1c. Scftll•c.t OF -C.01...orzA-00, . fi.t.E::/.!.LO, CAL.OfZAOo 

:ih~ .i..;,..,,?,i::-i;> Qt?,--50?.. ,r 

,: -- i 
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.. . .... : .. ;:;~\ 

<:if} / / ' :~;·. _. 

DATA ITEM UNITS :2. -':'" 

Test No. 

Date 12-/ J<./?'-/ 
Time Hours 0~() 0 Oi'3o ti "l.oO Otfso (00(> lo:Jo 

' J:IJSM.JT Gr-o~s Mw 3:n.s? 'J/"J."37 ) Z.O,'if<f 3 o7,p9 ?(~.3 z_ 317, :;r../ 
. 

BO.l.LEB l'.E.MPERA111H.ES 
: -· -= . -5Pf .• _---T ~n•.,..;. '-171,"/ "'/7J· ii 'H·lf "I ~7~1' -'17) .7 

-- Water t.vg &Em 3r1 'F 'S1,{.7 .;-,, z .) n-r;.t.1 S';'-/. r ,,.,,, 0 
~.q 

Stm Lvg Pri SH 5'14- f S"IS" F ,r:t.6hn:z. 7ri.1./mJ lff.J77s7;." 7r1."f htJ{: 1S'i·'/7~-Z 1>to,h/7S'b 
Stm Ent Plat SH F - - ,.:_ ___,_ - -
Stm Lvg Plat SH F - - - - -.. - . 

Stm Ent SecSH - 7/2 F l75;-.<1/-M_7 7si> -lh~u. 1n.s/1•6,, 7Jl-J/?114- 7'o/?.n.'l ?S'/J/71/•l ' 
.Strri Lvg Sec SH "I F 'l'J/.7 ii G ·' H</.1 I"/, 1 I 010. ~ 1K'1.'f 
Stm to RH Attemp II F (,, 2'-/.3 'H-7 ~ z1.:;- ~ :i I). 0 b :z f. !' t,14.7 -
Stm lvg RH Attemp 511 F ~71-/ol, ns.1,, S-7'1 ·2. - s-70.3 ~<.'I S"lo.t, 
Stm Lvg RH ho2 F / •0~.7 ( o /0.7 I ool, S- ns-.? 102i.'t 9'iS:o 

_Water to SH Attemp 501 F 2. 7C l-7(.2 Z.b"f. t '1. ~f.;z_ Zb lf ·'-I 2-1.1,J 
Water to RH Attemp S-o'l F 2 ?• - "Z- 71.2 U"J.r 2bl.z U.i.'f 2.b''- 3 

. 

c 

BOILER PRESSURES 

Water to Econ C.os PSIG 2. '11.f'o, P 'Z-73.0. 7 2-72, .7 <?I tf, 7 2 7,g.7 2-72'-I. 7 
Drum Press t,ob PSIG in,f.'f 'Z->?1·"1 2-~~ 't. 'I z>>~·.r '- S"SL>. b l--S'i s. !:' 
PSH in Press - PSIG - .- - - - -
Stm Lvg Sec SH t.ol -ps1G 2'{02.r Z-'?'H-'1 7-'f•"(.2 2<102.1 -7-r./Orj,;z_ '1..-L/<>3./ 

RH Inlet bo4 PSIG ':)'.f /, b 5z_7.'{ - $"2 •• > q 91,.z. ':)Z.O, ') !;?..o.7 

RH Outlet f,ol PSIG '-/ '.,.. ,q 4 fo.• 47Z. i' '-I S?J.1-f q73.'Z. 4 7],0 

- -

HIGH PRESS FWHEATERS 

FW Lvg #1 Htr F -

FW Ent 11 f-ftr 3 J" c 13 3. ~ ' 133 .'i 1n.1 13<'·"' I) 2-, q I :I 3. I 

FW Ent #2 Htr ~· ff c In,.!: IS!o .o /SS.!" 10{.o 1 ss.'Z... 1rs"4 
11 Htr Drain 4 

-- p' c I Lft:>•7 /o.JO,"/ tH,t I) V-S { 5 '!."/ I l"I. 'l.. 
12 Htr Drain "- )' c It. t. I . /M,.7 "',I./ l~o.f;S- I I.{, .o 

'""·~ Stm to 111 Htr ·Temp I F n,7.'f 'oo.~ ':"' ,,q ~1/,") ,0 ~.~ S- '! I S'" 

Stm to 11 Htr · Press L.OCAL. PSIG ?~ 'i? SIC:- -~ 2. .- ~ 3 gs-
Srm-D:Jcl2Hlr.'-T_.. :z::" .. f. - 7'1Z .-1 • 7'l7.V 7'H ,/ 7! ;,'-f Ii 07.J ·7f/<./,f" 
s-.-ntttr-rre.· .-,"°"- .,PSJG, 2o? ~o' ·'%oz. - I gy { '!f. ~Oo 

f'w &.IT 1t 1 Hr HT~ T£f'1P- . - ,, c I ~i.~ JC, 7. 7 /''t?.'-/ 1'H·? I '17.3 I '} 7, '2. 

1~1oo4 'f'o #3 HP Hre.· TfiMP '" i:: s-77.'i Sb S'-! s7s.o ~-11-1 S'r.o.'1 S-JS'".J -
STM To #1'3 Hf' lfT,_ Pf?.fJS Lot.~ L PS16 s :zo sio S' Io . soo !>ori · ~-(iO 

. #Jt+pHTR Dttll1~ T&-lf 8 C 2o7·1 :ZoS-.S ,2os.4 
i3ortt o•cru~1/fl-C P•eT.s UoSG A-r O?<IS'H?U 

UA.S To""IE~: p1.1.r..t1c. '5eR.v1c.e oF C..OL.otz.41>o ~ p1.u;'3Lo <=-<>1...o/Z..4Po. 
J"o~ /JO; ~ R.'3-soz. 

1 
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' ·-DATA ITEM UNITS 2. -
Test No. -

- Date 1z./1i./g4 
Time Hours o'!OO 0830 O'/oo 0613o /00 0 /030 

AIR & GAS TEMPERATURES - . 

{4, f1-&sl.llgfam ;il/17<' f 1.$3.ilJ.;.,;,, :~.1/Jd.l Wj,. lil.n"' ...... ,.,...,~3 !J•• "'I .J./iHZ ... 

l~ flileGllS t.~ Mt :::to/21 f ilLo~ku.g Hl/l.H·3 U.t.'l/c'V·' ?~<l.l/27/.j ;&d.~.k?Z.i ' 1-0.Jh.t.1.i -

(4) Flue Gas Lvg Hot Precip z(,/z: F . :;•17.~/'. ,, , G<if"'ll"' ·'! 6.r.Mov. ~.c;.1/6••·& & co/.~lb•1.~ &oo/Gol. .r 
G) Flue Gas Lvg Pri AH - F ,..- - - - - -

Air Lvg FD Fan 12/13 F 47M'lt.io ~,.,/q7.7 47.J/(l.o. '7 47.1./q,.o t/S,bh a~.r ({S.7/yt".6 

~ 
Air Ent Sec Atl • -· 14 liS" F 1~7.J/~7./ ~>·>/'i&.I 'fl/. '1 /''i7. / ~1.q/17.~ o17.1/", f.'1 /Da/fl~.'l 

Air Lvg Sec AH 2.2 /'ZJ F )1.14.sJ~~ !;;5 INM. ' sr1.4/s~7 .~ !;JJ.Z/~"t/7.' ;·n.'.J M·' .>t.f~.t/!;!J~. 

Air Lvg PA Fan - F 

85 Air Ent Pri AH - F 
Air Lvg Pri AH - . F --· -·-

Air Ent Pulv - F 
Q Ambient Air 18 F 30 . ../ -:i: ~.3 ,2'1.7 31.' . 3/ ,'1 '30.? 

' 
' 

MISCELLANEOUS -· ' 
Feedwater Flow · 10Z. LB/HR Zo 'f<I. 'f "Z-ow-. '-/ 2.0Dz.,b 1~'11·7 IC,•-47.7 203 7.c 
SH Spray Flow '7o"f LB/HR -· - - - - -
RH Spray Flow 7o3 LB/HR j~ "z., J z.. ;,/,2.1 31· ~5 4-;,4s- <=;2. ~'-{ 

SH Spray Valve Posit - "' RH Spray Valve Posit "' ' -
•HP Extraction Flow LB/HR. ' 

' -
@ 02 Lvg Econ 'Job /3r;,· "' "J,Drf z. 7'f z.n/z.7t J.1'1/2.r,g J. 23/2. fl-( 3.14/z..H 1-''f h. '7 

© C02 L119 Econ . 
"" 

. 
NOx (if avail) 

@ 02 LvgAH "' . -- -

@ C02 LvgAH "' 0 2 Lvg Hot Precip 
"" C02 Lvg Hot Precip 
"" 02 in Windbox 
"" 

-
C02 in Windbox 

"" NOx orCFA Port Posit 
+ fuel Analysis 
Burner I Out Serv ' 

-
@ - . . .. • "' - ' .. 

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

@- Efficiency data . . 

Cu.lTt> '>'I r;R ' 
.,._ l'I - • 
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·/! 
DATA ITEM UNITS 

' 

~ - . 
Test No. . 

Date 1l-/12/ Fl./ ., 
Time Hours Ofoo of'Jo 0900 o15o 1000 /0 3 D 

· .. 

DRAFT LOSS DATA 
} .ED.nm.Disch ... ~ - .. ' ··- ~ 

' ''SiMI 
_...._., 

' . . 
AH Air In ~ ·•wg . 

AH Air Out ,, Wg·· .. 

Wind box ··wg- ... 
Furnace ··wg. .. . .. 

Ecori Out - "Wg ; 

AH Gas In "Wg 
AH Gas Out ' - "Wg 
Precip In "Wg . 

Precip Out. "Wg ' 
. ' 

ID Fan In "Wg . 

SH Outlet Lea TC's F 
RH Outlet Leg TC's . F . 

. ' . 

' 
. ' 

PULVERIZER DATA 
Pulverizer II 
•Coal Flow x/3 MLB/HR /'36. 0 I) f,07 /34.61. /£{ o.~:) I <I z.. o wz,q7 
• Pri Air Flow MLB/HR 

. 

• Sec Air Flow MBUHR 
Pu Iv Amps AMPS 

Pulv Oiff "Wg 

PA Inlet Temp . F - . 

Pulv Out Temp . F . 

PA Flow Damp % . 

PA Temp Cont Damp % 

Pri Air Fan· Amps AMPS -
P'<l II Z-A ~L/1'11; "T t- ,\,, ,., F I l. £ I zg ,o I <8.~ IZ. 9. q 12 ~. 4{ /'i-J,L 

'I Z- l3 " " F . I 2 !'·' l"Z. 7.~ 1 q, I 1n.7 127·'1. 1z,7,3 

If 2-{'. " 'I F I 2/. 7 1'2. < .o ltU IZ.'3.Z. . I Vi. o 12.;. ~ 

'I Z-D ,, 
" F / 2:,-,4 I l.6, h 11.t.~ 1z.=/,o 12.~ '7 I 'Z..,, f 

. 

The DRAFT_ LOSS DA TA listed on this page is of value, but not absolutely essential for performance analysis. 
• When indicator scale is in different units. provide eonversion factor. 

@ Efficiency data 

3 -
Ct<Sli>MeR• ''"'"1;1-1c. S~ft-1/•Gt OF' CoLorl~o, t'Lt.€13Lo, C..OLO~AOO 
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I I I 
DATA ITEM UNITS ~ 

Test No. 

Date 
... 

1'2-/{ 2/V'-I 
Time Hours· I/no ii 3 1:1 /Joo 13 3 0 l'-1 oo tiJ'Jo 

°'.!~tTIWT 6i!Z..iS'S i:;..,..i. (Vlw 212-·6I' 3o),Ob . 2u . .n. "3 os; 3 .3 Z'fo, 37 2110, !7 
(.VJ1T ol.I l..o..-4' OQAMJO . 

. < BOll..EB l"EMPERAfl.IRE.S 

•• I iii .. :....-: --.~ t..J'bz..If. 
"lb '"' 

""lbr.1:1 · . .... ~ ... '16!".o l<.Jb~, I 
1'hlter l."9'EcDn . 3tl F r-5"'1- 3 S"Sl,, rry, '). 

5"~ 'I"' S''/f. "2. <;tltj' 1 
Stm Lilg Pri SH S-14- / r1S" F 7 fl. 61°Po.• 1n..7/747,J WI. 3/1'19·:· 7r1/7!'/.:i. ;47.rfwz.2 7~.6/- '~:. 
Stm Ent Plat SH - F - - - - - -
Stm Lvg Plat SH - F - - - .. - -
Stm Ent Sec.SH -· '7 I & F 111(•.l/m.; 751>rf7qr. t 7fb,'ff7 f/s. o 1sf.l /7.rY,o 1y•1hn.• 1s::o.rh11z.; 
Stm Lvg Sec SH "t F 'l'e!>·I 'l c; t./. t. ctl/' .1 'lflo•{, ~ r''t.. f I•• I,'-/ 
Stm to RH Anemp ,, F bog,/ 'I~. I bi 3. q "0 1.C. S"~ l·.' (,I a./ 

-
Stm Lvg RH Attemp 511 . F 01./·Z.. 011.K 5"'41,b . ('§"If, /, n'"l./. t" )-·n., 

. Stm LVll RH . t.. o'Z. f. "7 'i?. "t /OCJ f',S- 1010.J I oo~-o '! 7J ,o ., 5'/.1' 
Water to SH Attemp so? F 2' 7. !'" 2b7.t. 2-&7,0· '1..~ 7.1 Z.66.o 2.&.r. 3 
Water to RH Attemp S-o'I F u, 1. s' ?.J..,,! 2-1:17 . .;; t67·1 "l6,o -z.tr. 3 

. 

-
BOILER PRESSURES . 

Water to Econ &.oS" PSIG n1r.7 i-11&.. 7 L.n.6-7 :i. 72,0.1 z.&qg. 6 z.7.,1(,, 
Drum Press {.ob PSIG i_rrz.., J z.n7.7 z__;vq_ ~ ,.,..,7.7 2..~L.1 ''1 zr:z.1. 1. 

PSH in Press PSIG - - - - - -. 

- Stm·Lvg Sec SH &ol PSIG l•Hb." '2'fli..s" '2-t.J 2..!,/ .• 2.IJ 0 g ..J 2.l{Oc/ ,1 2.4 0 'j ,t{ 

RH Inlet l.<>4 PSIG 4-b 3 l 4 'l ;.3 l.J 71. 'i! ,.,;.;.S' 4~<1 .1 i.tb•.~: 

RH Outlet t.o3 PSIG 4t3 .z.. "'-..-ri.'{' 4-z.~. 0 4 ('\)(1 413.~ 411,, I 

HIGH PRESS FW HEATERS . 

FW Lvg #1 Htr F 

FW Ent #1 R"tr 3 J'C I 3/, ::!. 131.8 11 i.:r 1 l z -1 I 'JO.'-/ no.,. 
FW Ent f/2 Htr ~ P' c I !OJ ,f I n.q {)1.$" •oc./.I rs 1.q 1s2.J 
#t Htr Drain 4 FC 1·~ 7, II 13 ti. 2 l J?.g 11?.<./ 13 '·' . 11 l.f 
#2 Htr Drain " JI c lb~. 2. 11,</.J i "3,"' I lo I.}, ~~ 11.. t.. o I bZ .5' 

Stm to ti 1 Htr ·Temp I F Cr7- t ~ 0. -b 6 o'!.. 7 .)~ ?.:/ ~-~o.s"' s-u. 0 

Stm to 11 Htr - Press r..o CA<... PSIG :i'o 80 '17 . - 'in ']' fo 
7'10.8' 7qS . .) 7 'l'j.o 7'1~.'"I 77?-"i ·I 1•M 

,. 
Sbrrtll nttir-T......, ~ .. · F --·--

I ) 9"'1 . Stlll w 12 'Hir ~ Pnss toe«L PSI(; ( 9o Ho -. J '17- I 'I 'L Flo -
FW EJ.lT :ft J HP llTK rr,...p . ? c /CJ'{.~ I 4 <'. ~ I~ f·f lq S·.s" I °t l. I t'fJ.i, 

<'Twt 'T'o ~3 J.lp HTI! TCMP '"' r: ~(,.Z.. 'l. ~<liS\ t. ~~-J !>!. 7,3 ~S-/Jt S-l'-' 
STM Ta t1'3Hf>rlT~ Pf(.£$S Lot. l 1'516 41/0 l../ro t./?o · Lft'/o l.J la 0 4110 

c 

UA.S To1-t£R" P~Br..1 c. 5ERll1c.,e oF C.OL.oit.41>o., PL(Et3Lo C..0Lol2.4i>o. 
J'o~ ,.Jo;. ; . /<'3-soz. 
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DATA ITEM UNITS ~ --
Test No. . .. 
Date ' 

. . . 
IZ/tz.Jk4 -

Time Hours 11 o.:> If J 0 /"Jo"' J3 JO 11/r:>O 14 Jo 
-

. 

AIR & GAS TEMPERATURES ,, J=Ms.Lwg£ma ' ;1.1./ h < . F ~1;7/L,.Ji ti .._:.; Ll••t.2 'J.zl;.7•· ~ • ·- ·'4 -· ... a. , _., 

·~ AleQis 1..11!1 AH ;lo /:Z..I F 21.o .. 1} 1,1.Z. 1 o Yh.l!,o .2" a:z./'r.u. " 1,~.'l/i.1-'.o l.O/L". ~ i-i.J. J Ji (,(1.1.f-

l.'4 Flue Gas Lvg Hot Precip 1{,/i: F r'i.r:~ , ... e ~, :z.Jrw >'13.1/,,..,,,,~ no.~~o. fJ?.7/r'f/// a\,?/s"rt.t 

G) Flue Gas Lvg Pri AH 
. 

F - - . - -.- -
Air Lvg FD Fan 12//J F ~i,.4/14&./ '16fM., •-n:i/¥7·!" •H /¥ 7::7 '11.4/~t:I 'lf·1/'f!7 

~ 
Air Ent Sec A!:I -· 1<1 lis F a.. 1/94.'f 101.,;q4./ 01;_/ J •O"f [,z..qf)!.) r•Z ·' /1 o/.'f / •l J/10/. c 

Air LvgSecAH 2.2'13 F cur/>Y!:.'l ~l.f/:N•"I Nl/~/., N/•l/S'Jf"' ;t/•·llnr.'R n' -r/.rJ 'l.J . 
Air Lvg PA Fan - F 

(s) Air Ent Pri AH - F 

© Air Lvg Pri AH - F . -- -
AirEntPulv - F . 

CY Ambient Air ·. 1S F 3 /, I 71.I lo.I> 3o.> . 71.o '.31 I 

. 

MISCELLANEOUS .. ' . 

Feedwaterflow ,, 0 z. LB/HR I lll7· 2.. {'MD.7 /f7b, z. /!11,'/.2 , ,4 2. 'l //{I~. (p 

SH Spray Flow '1o'f LB/HR - - - - - -
RH Spray Flow 'to?. LB/HR o.3 qs.o.> 44-.n n.ii ''2. '}. 'Z. 2. 411.37 
SH Spray Valve Posit - ')(, 

RH Spray Valve Posit - . " 
•HP Extraction Flow - LB/HR 

® 02 Lvg Econ 301:./30; " 7..'1 '!./i..&J ,,.., ifi. 7J~ 7..P/z.b6 :J.,, C/l.'f,/ 2 .t? /i.·77 2.~6/1...•; 

® C~ Lvg Econ " 
. I 

NOx (if avail) . 

® 0 1 LvgAH " ® C02 LvgAH " 0 2 Lvg Hot Precip " C0 2 Lvg Hot Precip " 0 1 in Windb<ix " -
C01 in Windbox " NOx or CFA Port Posit 
+Fuel Analysis . 

Burner I Out Serv -

~ - - . .. "'"-- .. - - - ------ <'• 

. 

Advise location of flow nozzle with respect to SH and flH spray take-off. 
• Any high i:iress.Jre steam extraction upstream of reheat~. excluding FW heaters, 

- + - Rep<irt data available - specific requirements will be requested. 
@ EffiGiency data . · · 

2 
~To . ....,En• pu.f?.L..•C S~ll!e€ oF c-o1..or2Aoo ~ P"-tY31..o ~LoaAou .... _ ... 
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DATA ITEM UNITS 2-
· Test No. 

Date 12.,~ -r'f 
Time Hours I/ Oo;, "< 0 

1 '] Oo I °!>Jo I'-/ o o 1.J )b 

'· 
DRAFT LOSS DATA 

· 'f'DF.mDisch . -wliL ~- - ' " .. . . . 

•SClllRhCDad .-... .._.· 

AH Air In -· "Wg 

AH Air Out: "Wg .. 
Wind box 

. "Wg. .. . 

Furnaee "Wg. .. 

Econ Out - -· "Wg : 
AH Gas In '.'Wg 

AH Gas Out . - "Wg 

Precip In "Wg . 

Precip Out . . ''Wg .. . . . .. 
ID Fan In "Wg 

SH Outlet Leg TC's F 
RH Outlet Leg TC's F . 

. 

PULVERIZER DATA 
Pulverizer# 
•Coal Flow xr3 MLB/HR 143. ~o Nr.i.n /46. I./. 1<./ o ·'H /•-17.22.. /'-17.)> 
• Pri Air Flow MLB/HR 

• Sec Air Flow MBUHR 
Pulv Amps AMPS 

Pulv Oiff "Wg . 
. . 

PA Inlet Temp F -· 
Pulv Out Temp F 

PA Flow Damp 
. 

% 
PA Temp Cont Damp % 

Pri Air Fan Amps AMPS 

f<+L~ z-A c.oAL/1111~ Te:i~P. F 12.. 1." /l.f, ~ /U.~ It 7,7 I 'Z i .~ 127.~ 

II Z-6 ,, " r- I"? 7, 7 I 1-7. 7 I?. I· t I'!.;," «7.'i l'l..7." 
,, z-c " 

,, F 1i. ~.r /l..L.r I '2. J, 7 IZ ;. o I z. 3 .o 1"2,3.Q 

" 2.-t> " " F 126. r 12. 7' , I J.. 7.S" 
l'Z. "·' 

IL 7, o /H.) 

. 

The DRAFT LOSS DATA listed on this page is of value, but' not abs61utely essen.t~I for performanc:eanalysis. 
• . When-indicator scale is in different units; provide coriversfon factor. 

·@ Efficiencydata 

3 -
CU.STo"1E:IZ; ,, .... ,?,L.IC. Sfll..tl•c.€ DF -~LOIZA-1.>D, ft.t.£/lLo,C.ot..Ol2ADO 
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DATA ITEM UNITS . • ·.;( . 
Test No. 

Date 12./J2/kt/ . 

Time .~ Hours lro.o 
. 

i.!>J a u"~ Lb J" 

T.J~TAtJT G EJJ. r-n os.S. MW 31 'i,'f~ 1<./l,17 
. 

. . BDJ.LEB T.EMP.ERATU~ ·' 
> ?sE - - . ::">Dfl ' F 'f7J.j . "f fO.f -

.·-· 1'h\9'L~~ .. 311 'F t;1. 4' l.f $"73. I> . 

Stm Lvg Pri SH Sl4-/ S-IS" F iH'l/7fl/, 7 77.1,/7(,{. J 
Stm Ent Plat SH F . 
Stm Lvg Plat SH F 

. 

Stm Ent Sec.SH - '1 / i F 1'•.J/un 7>7h<IV4 

Stm Lw Sec SH ., F /O 14·7 I oz.1. 7 
Stm to RH Attemp ,. . F '33. I ~rt·~-

. -
Stm Lvg RH Attemp 51/ F 5"6 1 ,, 7.2-
Stm Lvo RH . . ""' F. /o D ,:i, :I. I o.)3·" 

. 

Water to SH Attemp 507 F '~7.' 7..7/.S" 
Water to RH Attemp <;""O'l F ., I_.,,' '2-11·~- .. 

. . 

. 

BOILER PRESSURES 

Water to Econ t.os PSIG 2714·7 "2.11>1?· I 
Drum Press bob PSIG 2s34.S L,)f./ ?, 'f 
PSH in Press - PSIG - -
Stm Lvg Sec SH l.ol PSIG 2.'3tjl·7 z.:>'l Z.-7 
RH Inlet b04 PSIG "'21, I r;;n .. o 
RH Outlet Lo3 PSIG 473,Y s-10 

. 

. . . 

HIGH PRESS FW HEATERS 

FW Lvg #1 Htr F . 

FW Ent #1 Frtr 3 Jl'C 112.z.. 13<.f '?. 

FW Ent #2 Htr s ye I S"t.J. ~ IS7·'2. 

#1 Htr Drain 4 P' c (3q,o I 4-l,o 

· #2 Htr Drain " 
-1' c I'~. I It. f. C. 

Stm to ti 1 Htr ·Temp / F ...-<1 t ~2.S. I./ .. . . 

Stm to 11 Htr - Press Lo CAL.. PSIG '? ~ 90 -
Stnr1D 12 Htr-T- z. F 70.7. ~ 2.(,. l? ' . 

Sim 1D #2 Htr - Press C. oCAL PSIG 210 2-f z. 
fW EJ./T SI 1 r/P /'IT~ Tlrf'1i> '7 c Jq.o I 'i ~-, 

l<'t'""' 'f"o :#3 J.jp HU. TEMP '" r=' S'i ~ .~ ~&i~.S' 

STM To #3 HP ttrlt P(f.SS Lo• l .PS1£ 530 .S'IQ 

~ 
I 

·-
C-77 ! 



DATA ITEM UNITS J. -
Test No. . .. 
Oare• ' ' 12/12.l St./ ~ 

Time Hours /~ ou f(3o . 

. 

AJR & GAS TEMPERATURES 

ffi F.lw! Gas Usl&on--' · ;ztl IW ~ 'lo. ..... _..:... ' I• . . 
~Gms t.-..g A+I :ioTU F ,~hti..~ 2,i.11,,~.~ 

(4) Flue Gas Lvg Hot Precip 2{,/~ F ;ri«.l/~/S ,g'J. I (,07.t -
G) Flue Gas LVil Pri AH 

. 
F ...:.. - . 

Air Lvg FD Fan tzl /3 F 41. i./<1v.1- 4 r.q/q7.'i' .. 
- . 

$ Air Enr Sec Al::I -· 1<1 Ii> F q~ ·' /'17.3 ~ lj,/J ,,r.7 
Air· Lvg Sec AH z2/z:J F [~3,.l/JJ~· n.~.9'=f.I ' - . 

Air bgPA Fan - F 
(5) Air Ent Pri AH . - F - . 

© Air Lvg Pri AH . ;_ F . - " - Air Ent Pulv - F . 

Ci) Ambient Air 18 F Jo.i.f "l: n,<J 

MISCELLANEOUS 
Feedwater Flow ?oZ LB/HR l"oS Zl?t,f 
SH Spray Flow "lo'/ LB/HR - 10."?7 
RH Spray Flow '103 LB/HR 4 '1,.q:i ., 3. 7J 
SH Spray Valve Posit - % 
AH Spray Valve Posit - % . 

. 

•HP Extraction Flow - LB/HR 

® 02 Lvg Econ 'Job /30, " ).o 3/z..q D 3 ,U/1..3 / 

® C02 l"!I Econ % 
. 

NOx (if avail) . 

@ 02 LvgAH . " 
® C02 Lvg AH " . 

02 Lvg Hot Precip ')(, 

C02 Lvg Hot P,ecip %. 

02 in Windbox " -
C02 in Windbox % 
NOx or CFA Port Posit 
+Fuel Analysis I 
Burner I Out Serv l 

en . . . .. 

"' • 
,•. . 

Advise location of flow nozzle with respect to SH and RH sPray rake-off. 
. .. • Ari'/ high pr~re.sream extraction upstream of reheater, excluding FW heaters, 

+ · Repc)rt data available· specific requirements will be requested. 
@ ElfiGiency data · 

2 
CLlJT«>"'IE'lZ' fl..t.;?,1..1c. SE!l\/11:6 aF 1<!.<11.-01'2.APo pt.1.E./!1.-0 ~ULOtiAou 
.,.._ l'J 
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. 

-... 
... .I' DATA ITEM UNITS L z.._ 

. 

Test No. 
. 

Date F/1i-{Yt/ . 11./1z/N - ' .. ' .. 
Time Hours I S- oo tno 

. 

. ... 
. 

DRAFT LOSS DATA 
~; ~·f:mri'ft. I - -... - - .:. --· • 

'SCAM ln tOutl --·wci 
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 "Wg - . 

ID Fan In "Wg 

SH Outlet Leo TC's F 
RH Outlet Leg TC's F . 

. - . 
' 

PULVERIZER DATA 
Pulverizer # . 

•Coal Flow 'i?/3 MLB/HR 141.'ii';L 1Yr.n 
• Pri Air Flow . MLB/HR 

·•Sec Air Flow MBUHR ' 
Pulv Amps AMPS 

Pulv Ditf "Wg . 

PA Inlet Temp . F --- . 

Pulv Out Temp F 
PA Flow Damp " PA Temp Cont Damp % .. 

Pri Air Fan Amps AMPS 

P"-LV. Z-A CoPl.fAr ~ I El'-\f F I 2 "' ~ I 2..6,, 

" ~ - i3 I( ,, i=- . (Z.),'/ li.-'"f 7 

'l Z-l . , "' F fU., 1 'Z.1. • I. . 

2-..D ". " i=- 12.S",, 11.4'' -
•\ 

. 

. . 
. 

The DRAFT.LOSS DATA listed on.thlS page.is.of value, but.not absolutely essential for performan~analysis.
• - When indicator scale is in different units; provide conversion factor. 

@ Efficiency data 
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C-5 
WYO OAK 

COAL AND ASH ANALYSIS 

C-112 
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u. 
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Date 

Time 

Ultimate (wt% ary) 

Carbon 

Hyarugen 

Nitrogen 

Sulfur 

Ash (ASTM) 

Ash ( 240B) 

Cao (wt% ash) 

2-1 

2300 

64.36 

4. 77 

.86 

.68 

.67 

6.81 

6.00 

24.49 

2-2 2-3 

1700 400 

62.34 60.90 

4.90 4.66 

.80 .85 

.98 .73 

.91 . 73 

6.31 8.38 

5.56 8.08 

22 .58 17.95 

WYO~AKtOAL ANALYSIS 

2-4 2-5 2-6 2-7 

1530 1523 1010 300 

61.75 61.94 59.52 57 .07 

4.31 4.59 4.82 4.43 

.91 .88 .84 .80 

.37 .58 1.86 1.09 

.36 .59 1.89 1.03 

10.32 6.49 10.03 12.11 

6.08 6.40 9.99 12.18 

. 23.19 21.37 12.94 11.83 

2-9 2-10 2-11 2-12 2-13 2-14 Avg 

2330 800 1600 434 311 500 

56.60 59. 77 57. 73 57.65 58.50 57.1 59.63 

4.20 4.45 4.17 4.14 4.58 4.45 4.50 

.82 .86 .84 .84 .78 .76 D.84 

0.63 .. 71 .33 .35 1.03 .67 Q.76 
.60 .69 .31 .34 .96 . 71 

9.57 6.64 9.67 IO .99 10 .57 11.14 9.16 

10.33 6.37 10.30 10.89 10.05 11.03 

13.45 22.49 13.91 10.45 11.46 10.65 
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I ...... ...... 
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. "l 

.. 

Sample Numoer 

Date 

Type of Ash 

Ultimate (wt% ary) 

Caroon 

Hydrogen 

Nitrogen 

Sul fur 

Ash (ASTM) 

Ash ( 240B) 

Cao (wt% ash) 

925 

2/2 

Fly 

.08 

.02 

.oo 

.41 

.43 

99.68 

99.66 

19.32 

I 

942 945 

2/3 2/4 

Fly Fly 

.42 .09 

.02 .01 

.04 .02 

.36 .44 

.28 .43 

99.60 99.76 

99.36 99. 79 

17.88 18 .57 

WYODAK ASH SAMPLE ANALYSIS 

i 

I I i 

950 982 983 002 004 

2/5 2/6 2/7 2/9 2/11 

Fly Fly Fly Fly Fly 

.14 .. .07 .20 .12 .10 

-~ l \ 
.01 .01 .01 .02 .01 

I 

'':oo " .oo .oo .02 .01 

.47 .47 .44 1.03 .40 

.43 .48 .42 1.06 .41 

99.76 99.73 99. 74 99.29 99.73 

99.58 99.83 99.75 99.26 99.79 

18.69 17.51 16.46 21.14 17.19 

i 
I 

I 

005 006 930 953 
I 

940 984 I 
! 

2/12 2/13 ?/14 2/4 2/2 2/6 
I 

Fly Fly Fly Bottom Bottom Tip 

I 

.15 .28 .28 .25 .37 .26 

.01 .02 .04 .04 .05 .01 

.02 .01 .oo .oo .06 .01 

.37 .42 .40 .15 .09 .09 

.33 .44 .41 .17 .11 .08 

99.73 99.75 99.70 99.58 99.13 99.44·· 

99.81 99.48 99.71 98.76 97.39 99.45 

17.93 18.17 17.93 11.27 11. 77 8.72 



PACIFIC POWER &c LIBHT 
COAL ANALYSIS JAN85 

DAY TONS XMOISTURE XASH XSULFUR BTU/LB 

1 5829 31.6 5.9 • 51 7957 
2 5740 32.2 5.2 .35 7924 
3 5946 29.6 5.7 .36 8278 
4 5832 30.5 5.4 .39 8011 
5 5941 29.1 6.8 .28 8126 
6 5398 30.5 5.9 .27 8223 
7 5446 29.1 5.8 .35 8315 
8 6308 30.0 6.1 .43 7941 
9 5811 29.6 5.8 .34 8134 
10 5934 29.3 6.1 .43 8261 
11 5752 29.7 5.4 .45 8195 
12 6013 29.3 5.9 • 37 8119 
13 5851 29.1 6.1 .42 8231 
14 5725 30.8 5.5 .25 79.46 
15 5826 30.9 5.4 .::so 7983 
16 5815 30.2 5.7 .40 8081 
17 5779 30.0 5.5 .39 8127 
18 5888 30.2 6.1 .46 8008 
19 6650 30.4 4.6 .30 8160 
20 6164 30.4 5.3 .32 8066 
21 5341 27.3 6.0 .40 8289 
22 6560 29.3 6.4 • 78 8137 
23 5752 30.7 6.6 .67 7909 
24 5742 30.3 6.1 .65 8081 
25 5547 31.6 6.0 .40 7970 
26 6105 31.8 6.4 .35 7812 
27 6038 30.8 6.5 .52 7950 
28 5945 29.0 0.0 .70 7982 
29 5518 29.8 6.3 .64 8148 
30 6044 30.5 6.3 .54 7963 
31 5870 29.5 6.3 .44 8109 

WEI6HTED AVERA6ES 
182110 30.1 6 .44 8077 

cc1 Plent Menegar-Plent Op•r•tions-Plant Enginaering 
Th•rmal Operations Dmpt.-900 PSB, R•eourcea Dapt.-300 pse 

C-115 . 



PACIFIC POWER le LIGHT 
COAL ANALYSIS FEBB5 

DAV TONS 'XMDISTURE 'XASH XBULFUR BTU/LB 

1 59B1 28.9 6.9 .57 8126 
2 6107 29.9 6.2 .50 8131 
3 6352 29.9 6.9 .56 7993 
4 5980 29.S 6.3 .46 7987 
5 5962 29.5 6.5 .56 8081 
6 5680 29.1 6.5 .59 8123 
7 5302 30.1 6.4 .62 8012 
8 
9 
10 5502 29.9 6.1 .40 8028 

WEIGHTED AVERAGES 
46866 29.6 6.5 .54 8060 

CCI Plant Manager-Plant Operations-Plant Engineering 
Thermal Operations Dept.-900 PBB, Reaources Dept.-300 PSB 
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