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SECTION 1

INTRODUCTION

Unit Number 2 of the Nelson Dewey Station of Wisconsin Power and Light was used as the
host site for a demonstration of coal reburning for NO, control. This demonstration was conducted
as one of the Clean Coal Technology Round 2 projects. The overall purpose of the demonstration
was to evaluate coal reburning as a contro_l option for the B&W cyclone-fired slag tap boiler design
as is used in the Nelson Dewey test boiler. The cyclone boiler design features high-intensity
slagging combustion which yields high baseline NO, emissions. This design is also not easily
modified for low-NO, operation by simple combustion modifications.

The scope of the CCT coal reburning program was to conduct initial baseline
characterization tests, and then retrofit and test the reburn hardware (pulverizer, reburn burners,
overfire air ports) under short term optimization runs and long term pérformance operation. The
post retrofit testing was designed ‘to evaluate the following parameters:

e Effects of reburn configuration on NO, reduction effectiveness; effects of reburn fuel

fraction, stoichiometric ratios, temperatures and mixing configuration

e Effects of reburning on boiler operation: efficiency, carbon loss, fireside temperature

distributions, slagging, steam temperatures

e Effects of reburning on environmental loadings from the boiler: NO, and other criteria

species, particulate, particie size, trace metals, organics, ash leaching.
Acurex Environmental was contracted to conduct environmental monitoring to support the third
evaluation and to contribute data to B&W and WP&L to support the first and second evaluations.

The schedule for the coal reburning program was as follows:
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Baseline Characterization September 1989 to June 1990
Design & Insta_llation March 1990 to November 1991
Startup December 1991 to March 1992

Optimization & Parametric Tests  February 1992 to May 1992
—————— Long Tenm Performmuance Testy —June 1992 to December 1992
Western Coal Tests January 1993
The environmental testing in support of the baseline éharacterization was documented in a separate
report, Reference 1. The purpdse of this report is to document the data and results of the three
post-retrofit test series: optimization, performance and western coals testing.

The overall purpose and scope of the environmental monitoring component of the clean
coals project was documented in an Environmental Monitoring plan, Reference 2. The purpose of
the environmental testing was to quantify emissions parameters which may be affected by the reburn
retrofit. The emphasis-was on gaseous criteria pollutants and particle loading upstream and
downstream of the precipitator. Other secondary environmental parameters were also tested on
a less frequent basts. The test program for the baseline and optimization tests included the
following parameters:

] Contiﬁuous emissions monitoring of O,, NO,, CO, CO,, and 50O,

® Particulate loading sampling upstream and downstream of the electrostatic precipitator

(ESP)
® Carbon in flyash loss on ignition (LOI) analyses of flyash catch

® Particle sizing upstream and downstream of the ESP

e Metals loading downstream of the ESP
® Total sulfur species at the ESP inlet

® In-situ flyash resistivity at the ESP inlet
® Total organics downstream of the ESP

e Toxicity characterization leachate procedure (TCLP) for the ESP hopper ash slurry )
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For the performance tests and western coal tests, the effort focused on continuous monitoring. ash

loading upstream and downstream of the ESP, and LOL Long term continuous monitoring was also

conducted for the period May 1992 through December 1992. These CEM results were transmitted

to BEW direcily and magnetic disks of reduced data were submitted intermittently. 1he qually -

assurance plan for the optimization series of tests was submitted separately, Reference 3.

In November of 1992, the boiler was subjected to hazardous air pollutant (HAP) testing for

triplicate baseline and reburn conditions. This series of tests was separate from the clean coals

project and the results are documented in a separate report, Reference 4. The scope of that test

program included the following:

Particulate loading upstream and downstream of the ESP

Trace metals emissions upstream and downstream of the ESP

Volatile and semi-volatile organics, aldehydes and chlorides/fluorides emissions
downstream of the ESP

Inlet concentrations in the coal feed stream of trace metals and chlorides/fluorides

Trace metals concentrations in the ESP hopper and cyclone slag discharge streams

REFERENCES

1. Test Report Nelson Dewey Cyclone Reburn Baseline Environmental Tests, Acurex Technical
Report TR-91-101/ESD, March 27, 1991.

2. Environmental Monitoring Plan Babcock & Wilcox Demonstration of Coal Reburning for
Cyclone Boiler NO, Control, Acurex Project 8408, November 18, 1991.

3. Quality Assurance Project Plan Phase III Testing for Cyclone Boiler NOy Control, Acurex
Technical Report 8408-92-01, January 1992.

4 Hazardous Air Pollution Monitoring: Demonstration of Coal Reburning for Cyclone Boiler NO,
Control, Test Report, Acurex Project 6676, June 1993,






SECTION 2

TEST PLAN

The Phase I1I testing reported here consisted of three sequential series: optimization tests,
performance tests, and western coal tests. This section summarizes the test matrix and protocols

for these tests.

21 FACILITY

The Nelson Dewey station of Wisconsin Power and Light is located at Cassville, Wisconsin,
50 miles north of Dubuque, Iowa on the Mississippi river. The specifications of the WP&L host

site test facility are as follows:

Utility Wisconsin Power & Light, Nelson Dewey Unit No. 2

Location

Boiler Type
Boiler Model

Burner Configuration
Preheat

Draft type

Boiler Capacity
Installed

Fuel

Reburn burners

Particulate control

County Trunk VV, Cassville, Grant County Wisconsin 53806
Babcock & Wilcox, cyclone fired reheat

B&W R8-369

Three single-wall cyclones

Tubular primary and secondary preheat

Forced draft with a duct pressure of 20 in. H,O at the ESP
100 MW,

October, 1962

Indiana Lamar bituminous

pulverized coal single-wall-fired

dual Research Cottrell electrostatic precipitator

Figure 2-1 shows the overall unit 2 configuration with the reburn retrofit. The low-NO, reburn
retrofit consisted of installation of the pulverizer, reburn burners in the upper furnace, overfire air

ports, and modifications to the control system. The unit could be operated in either the baseline
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Figure 2-1. Test facility

mode without the reburn burners or in the low-NO, mode with approximately 20 percent of the
heat inppt from the reburn burners. Under low NO, reburn operation, the existing cyclone burners
are fired with 70 to 80 percent of the total coal feed as crushed coal. The cyclones are operated
at around 110 percent excess air in the main combustion zone. Thel reburn burners are fired with
the remaining 20 to 30 percent of the coal feed as pulverized coal. These reburn burn-ers are
_operated fuel rich at a reducing stoichiometry of 0.85 to 0.95. This reducing condition converts the
nitrogen oxides formed in the cyclone burners to molecular nitrogen, thereby reducing NO,. The
balance of air required to complete combustion is added in the burnout zone above the réburn zone
through the use of overfire air ports.

The electrostatic precipitator was instajled with dual divided horizontal inlet and outlet

ducts. Each section of the divided duct was fitted with four 4 inch ports through which samples
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were extracted. Figure 2.2 shows the orientation of the sampling stations relative to the ESP and
heat exchangers.

The standard baseline coal used for the bulk of the reburn testing was a Lamar Illinois basin

coal. Representative analyses for the baseline coal taken during the HAP testing are bistedon————————

Table 2-1. At the conclusion of the reburn demonstration, the unit was converted to a Powder
River Basin western coal. The final western coal series was run with this coal.

22  TEST MATRIX

22.1 Optimization Tests

After installation of the reburn hardware, the reburn system was put through an initial series
of start-up and characterization tests. These tests were focused on identifying the preferred
operating parameters and did not involve environmental monitoring. Following this initial series -
of operational tests, the optimization environmental testing was conducted from March 31, 1992
through May 20, 1992. Table 2-2 summarizes the overall run conditions and environmental test
matrix for the optimization test series.

The optimization series was run in two stages. From March 31 through May 1, the testing
was focused on the major parameters influenced by reburn: CEM's, particulate loading, LOI, and
periodic particle sizing and flyash resistivity. The particle sizing and resistivity was sampled to help
interpret any changes in ESP performance identified from the particle loading results. During this
initial stage, a parametric series of reburn parametérs was evaluated: reburn stoichiometry, coal
fineness and gas recirculation rate. During this series, three baseline runs were also made to
compare to the prior baseline series in Phase 1.

The second stage of the optimization tests was run from May 16 through May 20 and was
focused on optimum reburn parameters identified during the initial pararﬁetric tests. For this stage,.
more extensive environmental measurements were made including outlet metals, sulfates, total

hydrocarbons, and a composite flyash slurry toxicity characterization leachate procedure (TCLP).
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Table 2-1, Coal analyses

Test Run 1 2 3 4 5 6
Proximate Analysis
HHYV, Btu/lb 11092 | 11680 11954 11453 11389 11657
Moisture, % 1568 | 13.81 12.0 12.94 1728 | 1251
Vol. Mtr, % dry 39.84 | 4034 40.0 39.36 39.03 38.81
Fixed C, % dry 52.57 | 49.65 518 | 514 52.56 51.79
Ash, % dry | 7.59 | 10.01 821 9.2 8.41 9.40
Ultimate Analysis, percent dry basis :
Carbon 72.9 72.19 72.15 71.57 73.15 71.76
Hydrdgen 51 5.11 5.11 5.05 5.1¢9 5.08
Nitrogen 1.37 127 | 124 1.21 1.27 1.03
Sulfur 1.34 232 1.72 1.37 1.57 143
Oxygen, Diff. 1171 | 9.10 11.6 11.6 1041 113
Ash N 7.59 10.01 8.21 9.20 8.41 9.40

Trace Species, ppm, as received

Arsenic 6.02 | 19.8 2.69 9.21 5.14 9.33
Beryllium 294 | 313 3.04 2.84 3.13 2.69
Cadmium <1 111 70.4 522 93.9 <1
Chromium 4.91 11.8 8.6 73 11.6 8.8
Mercury <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Manganese 205 | 222 29 234 243 187
Nickel 13 13.9 49 374 423 34.8
Lead 385 | 395 10.7 18.1 14.9 119
Selenium <1 <1 <1 <1 <1 <1
Chlorine 581 | 232 90.9 65.5 65.3 83.4
Fluoride <474 | <3.48 <34 <345 <4.83 <343
Chloride <178 | <186 <19.3 <172 | <193 <183
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These parameters were sampled for comparison to earlier baseline measurements or to evaluate
on an absolute basis whether emissions levels were of concern relative to regulatory thresholds.
222 Performance Tests

Following the parametric and optimization testing in May 1992, the bojler was subjected to

long-term performance testing where reburn was used in a routine operating mode for much of the
time. During the performance testing, from June 1992 through December 1992, the gaseous
emissions were monitoredr contiﬁuously with the CEM system described in Section 2.3. In addition,
during the period September 28 through October 5, 1992, a series of particulate sampﬁng tests were
conducted to observe the performance after long term operation and to confirm results of the
optimization tests. Table 2-3 summarize the test matrix. The tests included repeats of baseline
conditions and triplicate reburn runs at three load conditions. Additional parametric runs were
made for how the cyclones were operated at low load and excess air conditions.
- 223 Western Coal Tests

Following completion of the demonstration testing on Illinois Basin Lamar coal, the unit was
converted to firing Powder River Basin western coal. On January 19 and 20, 1993, particulate
loading tests were conducted with western coal with the unit running at the preferred optimum
reburn settings selected for western coal. Particulate measurements were made upstream and
downstream of the ESP for three load conditions: 110 MW, 82 MW, and 60 MW, A single run was
made at each load condition.
23 SAMPLING AND ANALYSIS PROTOCOLS
23.1 Continuous Emission Monitors

Continuous emission monitoring was made for Oz, NO,, CO, CO,, and SO,. During the
baseline testing, the measurements had been made with a mobile laboratory brought in on a short
term basis. For the Phase III testing, which included long term CEM monitpri:jg, a CEM facility,
shown in Figure 2-3 was built and installed at the site. This is a dilution based system which
eliminates the need for a sample conditioning system by diluting the gases below the moisture dew
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Table 2-3. Test matrix for performance tests

Measurements
Run Cyclone Rate Inlet Part | Outlet | Carbon
Date | No. | Load | Reburn (Tons/hr) CEM Load Part Load LO}
9/28 | 1 1mo | X 33 X X X X
9/28 | 2 79 33 X X X X
9/28 | 3 | 110 X | 33 X X X X
9/29 | -4 79 33 X X X X
9/20 | 5 | 110 | X 33 X X X X
9/30 | 6 54 23 X X X X
9/30 | 7 82 X 23 X X X X
9/30 | 8 82 X 23 X X X X
10/1 | 9 54 23 X X X X
02| 10] 82 | X 23 X X X X
10/2 | 11 | 40 18 X X X X
10/3 | 12 | 60 X 18 X X X X
10/3 1 13 | 60 X 18 X X X X
10/3 | 14 40 18 X X X X
10/4 | 15| 60 | X 18 X X X X
10/4 | 16 | 38 X 9 X X X X
10/5 ) 17 | 60 X 18 X X X X
10/5 | 18 | 60 X 18 X X X X
10/5 | 19 | 110 X 33 X X X X
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point. Calibration gases are sent to the stack and undergo the same dilution as the stack gas as a
bias check. The unit was equipped for automatic calibration and remote access by modem to
monitor the status during periods where no staff were on-site. The CEM results were transmitted

directly to B&W in Barberton for performance monitoring along with the operational data from the

Black and Veach system.

The CEM system was installed at the start of the optimization testing and used for that
series. During the optimization tests, a series of 8 stratification tests were made to evaluate the
degree of NO, and O, stratification across the two ducts at the ESP outlet. Following the
optimization tests, a single sample was drawn from each duct at point judged to be near average
on the basis of the stratification testing. The two samples were blended in approximately equal
proportions and used as the single sample for the remainder of the CEM testing. During the
portions of the testing where staff were on-site, the EPA calibration, bias and drift checks were
performed manually, usually three times per run. During unmanned testing, calibrations were
performed automatically once each day, or when remote modem data monitoring indicated a need
for more frequent calibration.

The CEM measurements were made on a wet basis consistent with the dilution procedure
which does not dry the sample. Where required, the wet measurements were corrected usiné either
the moisture measurements made on site as part of Methods 1-5, or using estimated flue gas water
contents from the coal analyses and ambient humidity. The CEM system was housed in a trailer
adjacent to the ESP. |
232 Method 17 Particulate Loading and Particle Sizing

For the ESP inlet particulate characterization, Method 17 rather than Method 5 was selected
because of the better performance of Method 17 with the higher particulate loading streams.
Figure 2-4 shows the basic Method 17 train. This train was traversed isokinetically across the 8

ports of the ESP inlet ducts. A total sample of approximately 50 dscf was sampled.
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233 Method § Particulate Loading and Trace Metals Loading
For the initial runs in the optimization series and all runs in the performance and western
coal series, the particulate loading at the ESP outlet was sampled with the EPA method 5 train

which was traversed isokinetically over the 8 ports of the divided duct. For the final 9 runs in the

optimization éeries, the method 5 train was configured for Method 0012 as shown in Figure 2-5 for
simultaneously sampling trace metals. The primary modification is to the impinger solutions which
are selected to enhance collection of volatile mgtals. The sample was drawn with the isokinetic
travgrsing protocol of Method 5. After the particle loading was quantified by gravimetric analysis,
the ﬁ.lter. and impinger catchs were analyzed for arsenic, barium, cadmium, chromium, lead,
mercury, selenium, and silver. These are the same metals as specified in the RCRA protocol for
TCLP.
234 Particle Sizing

| For particle size determination, an Andersen cascade impactor was run at the ESP inlet for
16 of the optimization runs as indicated on Table 2-2. Three ESP outlet duct measurements were
also made for comparison. The Andersen impactor uses 8 size fraction cuts and a final filter for
size fractionation. The individual size cut filters were weighed to show size distributibn. Because
of the high grain loading at the ESP inlet, short run times of the order of 4 to 6 minutes were used
within the limits of the impactor loading. Longer run times are desirable with this technique, but
even with this compromise, the results should be more accurate than the Bahco technique used for
the baseline tests. |
235 In-Situ Flyash Resistivity

In-situ measurements of flyash resistivity were made at the ESP inlet duct. Figure 2-6

illustrates the probe which was used. Measurements were made for 10 of the optimization series
runs as shown on Table 2-2. The system used here is based on a Southern Research Institute design
adapted by Dr. Marlin Anderson who was retained as a subcontractor to set up the system and
perform the initial series of resistivity tests. Because the sampling was done upstream of the
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primary preheater, the system was operating at the upper limit of materials capability. For this
reason, there were several runs for which measurements were attempted but not achieved.

23.6 Method 18 Organics Sampling

[0 quantrare NETE

collected in Tedlar bags and shipped in carboys to the Acurex chemical analysis laboratory for
Method 18 analysis. Figure 2-7 shows a schematic of the sampling train. This procedure involves
gas chromatograph screening analysis of the grab samples and 2 total hydrocarbon estimate.
23.7 Unburned Carbon _

- Carbon loss in flyash was analyzed by the ASME PTC 28, 4.04 procedure for loss on ignition
(LOT). This involves heating a dry particulate sample to 800 C and recording the weight loss. The
samples used for analysis were taken from the Method 17 particulate catch at the ESP inlet.
23.8 Sulfate Analysis

Gas phase sulfates (H,SO4 mist or SO3) were sampled with the modified miniature acid
condensation system (MACs) shown in Figure 2'81 This method replaced the Method 6/8
procedure used for the baseline tests. The MACs gives a better sulfate measurement, because of
Jess interference with SO, compared to the baseline procedure. SO, was measured with the CEM
system, however, so the MACs SO, measurement was not used. The MACs was cho'sen for the
better sulfate accuracy which are the species of most interest for the precipitator performance
evaluation. Sample was extracted at the ESP outlét ducts at a rate of 3 Liters per minute. The
sulfate condensate and impinger catch was aﬁalyzed with bafium chloride titration as is done for
the method 6 train.

239 Flyash Toxicity Characterization Leachate Procedure

The TCLP procedure has replaced the EP toxicity procedure for screening risk of solid

samples. The procedure is from 40 CFR 268 as updated in the March 29, 1990 Federal Register.

The flyash sturry samples collected from May 16 through May 20 were composited and subjected

2-15
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to the leachate procedure. The leachate was analyzed for arsenic, barium, chromium, cadmium,
lead, mercury, and selenium as is specified in the RCRA protocol.
2.4 QUALITY CONTROL

A separate quality assurance project plan was documented for the Phase III testing. The

most pervasive aspects of the QA plan are replication of most of the key runs and adherence to the
EPA protocols for calibration, leak checking, and sample handling and recovery. Additionally,
sampling activities destined for laboratory analysis included provision for blanks, spikes and

calibration standards or surrogates.
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SECTION 3

TEST RESULTS

The Phase I testing was directed at quantifying environmental parameters which may be
significantly modified by conversion to coal rébuming. The most conspicuous change with coal
reburning is the use of pulverized coal in the upper furnace for 20 to 30 percent of the total heat
release. This fuel displaces 20 to 30 percent of the coal which would otherwise be fired in the
cyclones. The cyclones are efficient at removing the coal mineral matter and are especially efficient
for the particulate sizes above 1 micron. Firing the pulverized coal in the upper furnace would tend
to increase the total particle loading as well as shift the particle sizing to larger size fractions. These
two impacts would have compensating effects on precipitator performance. The composite effect
on emissions discharged to the environment from the precipitator outlet was unknown at the start
of the project. Accordingly, most of the environmental monitoring over and above simple NO,
performance was directed at the parameters influencing precipitator performance: particle loading,
flyash resistivity, carbon in flyash, particle sizing, and SO3/50, lei_'els.

The reduced data summaries for the three test series are contained in the Appendices.
Original data sheets and laborétory analytical reports are not provided because of the large volume.
These are retained by Acurex and will be made available to B&W or DOE as required. The
following text summarizes major observations on the results, particularly as relevant to the issues
outlined above. More discussion and data analysis are contained in the B&W test report which

incorporates the data herein as well as boiler operational data.



a CONTINUOUS EMISSIONS MONITORING DATA

Continuous emissions monitoring was done for the bulk of the Phase III testing. During the

periods of on-site sampling, the CEM system was operated manually and data was tabulated for the

run periods of the sample trains. At other times, data was stored and disseminated by the data

Jogger and computer with the CEM system. The continuous emissions monitoring data for the

Phase III activities are summarized in the appendices as follows:

A ppendix A: Optimization test run averages and typical results for three reburn runs
at the three load conditions

Appendix B: Stratification test resuits for 8 of the optimization runs

Appendix K: Performance test quarter-hour averages for the sampling periods
Appendix N: Western coal quarter-hour averages for the sampling periods

Appendix Q: Hourly averages for the long-term continuous monitoring period.

In general the measurements are corrected to a dry basis from the as measured wet condition.

Unless otherwise indicated, the concentrations are at the as-measured oxygen level and are not

corrected to 3 percent oxygen.

The CEM data suggest the following conclusions:

For cases where baseline testing was repeated, the agreement with the.May 1990 testing
was good, with full load NO, emissions varying between 600 to 650 ppm, at 3 percent
oxygen. |

NO, emission reductions at full load met or exceeded the 50 percent goal and were
typically between 50 and 55 percent; Percentagé NO, reductions at partial load were
less than at full load and at low loads, absolute emissions were higher than at high loads
with reburn. |

SO, emissions agreed with fuel sulfur but showed variability rcﬂecting the varying coal

quality as shown on Table 2-1

| -



® CO emissions were typically low, less than 50 ppm, except during startup or some other
definable upset condition.
e Stratification (Tables 3-1 and 3-2 and Appendix B) were significant, approaching 20

percent total NO, variation in some cases; Stratification levels were comparable to the

baseline testing.

Table 3-1. O,/NO, stratification results: ESP outlet ducts, baseline, 110 MW, 4/3/92

Port1 | Port2 | Port3 | Portd [ Port5 | Port6 | Port7 | Port8
142in| O, % | 438 42 43 40 44 39 38 5.1
depth | o, ppm | 633 | 627 | 627 | 649 658 | 646 | 608 | 620
245l 0,% 48 44 43 39 41 38 38 a5
depth | o, ppm | 631 627 633 639 607 | 624 612 601
296in| 0, % 48 | 46 40 | 41 40 36 3.1 43
depth | o.ppm| 629 | 646 | e | 615 | 69 | 616 | 613 | 60
Duct Average: 4.4% O, Duct Average: 4.1% O,
635 ppm NO, : 619% NO,

Table 3-2. 0,/NO, stratification results: ESP outlet ducts, reburn, 110 MW, 4/2/92

Port 1 | Port 2 | Port3 | Port 4 || Port 5| Port 6 | Port 71 Port 8

142in! 0,% 33 | 35 | 35 | 34 | 35 | 37 [ 32 | 32
depth |"no ppm | 267 | 286 | 296 | 306 | 335 | 347 | 342 | 344

245in| 0,% 33 | 35 | 33 | 35 || 37 | 35 | 31 | 31
th -
depth | N0 ppm | 274 | 200 | 200 | 311 | 349 | 348 | 331 | 331

29.6 in 0, % 37 33 3.5 35 37 31 31 43

depth | o, ppm | 283 | 285 | 206 | 314 | 354 | 337 | 340 | 314
Duct Average: 3.8% O, Duct Average: 3.4% O,
292 ppm NO, 339% NO,

33



32  PARTICULATE LOADING
The particulate loading run summaries and other measurements are shown on Table 3-3 for
the optimization testing, on Table 3-4 for the performance testing, and on Table 3-5 for the western

coal tests. The particulate Joading results show considerable variability as was also experienced

during the baseline testing. The high degree of replication of these tests and the QA procedures
used throughout indicate this variability reflects actual changes in grain loading. Some of this
variability may be due to soot blowing patterns. In nearly all cases, soot blowing was conducted as
the routine manner, and this could influence grain loading, particularly at the ESP inlet. Despite
this variability, it appears that the introduction of reburning does increase particle loading at the
ESP inlet. The increase is not reflected in the particle loading at the ESP outlet, however. The
small effect, and in some cases a decrease, at the ESP outlet due to reburn may be attributable to
the increase in particle sizing with reburn. The larger size fractions are more readily captured with
the ESP. Thus, despite a higher loading, the ESP efficiency may increase to give discharge particle
loadings comparable to baseline. |

The particle loading with western coal shows an increase both at the ESP inlet and outlet,
- possibly due to ash composition.

The detailed run summaries for the particulate runs are contained in Appendices C DL,
M, O and P.
a3 PARTICLE S1ZE DISTRIBUTION

The particle size tabuiations are summarized in Appendix H and are plotted in Appendix 1.
These show the expected reduction in size distribution at the ESP outlet compared to the ESP inlet.
In coxﬁparison to the impactor runs during the May 1990 baseline tests, there is also the expected
increase in particle loading into the ESP with reburn due to the larger pulverized coal size fraction

compared to particulate escaping the ESP.

34
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Table 3-5. Summary of test results — Western coal tests

ESP Intet ESP Outlet
Date | Load ’ Flow Part Part Flow Part Part ESP EfI.
1903 | Mw | Reburn | (dscfm) | (gr/dsch | Gb/MMBtu) | (dscfm) | (gr/dsch) | (b/MMBtu) | (%)
1/19| 110 | X 256,000 | 384 638 240,600 | 0.128 0.212 96.9
1/20] &2 X {187,700 | 145 240  [163200] 0170 0.283 89.8
1/20[ 60 x | 130,000 167 2.1 133200f 0.183 0303 88.8

34 FLYASH RESISTIVITY

The flyash resistivity results are summarized in Table 3-3 and the rﬁn details are given in
Appendix F. The measured in-situ resistivity ranged from 1.5x10° to 1.5x10'!. These values span
the range measured during the baseline testing in May 1990 and show a comparable average level
and degree of variation. On this basis, there does not appear to be a significant change in resistivity
with reburning. | |
35 CARBON IN FLYASH

The ash loss on ignition, LOI, results on Tables 3-3 and 3-4 range from 6.2 percent to over
30 percent for some parametric runs. In general the higher levels were for lower loads. The LOI
levels spanned the same range as the.baseline tests, but the average levels with reburn were
somewhat higher.
3.6 TRACE. METALS

Table 3-6 summ#rizes the trace metals results for the optimization runs and compares the
emission levels to the 1990 baseline tests and the November 1992 HAP tests. The run summaries
are contained at the end of Appendix D, and the analytical results are tabulated in Appendix G.
In general, the metals showed a fair degree of replication given the usual variability in trace metals
concentration in coal. The agreement with the prior baseline and the HAP runs is satisfactory
except for chromium for the 1990 baseline. None of these results show any particular cause for

concern.
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37 SULFATES
The results of the MACs train runs are tabulated in Appendix O. The total sulfate levels

for the 6 runs which were sampled varied from 9 to 28 ppm. The average of the 6 runs was 15.7

—ppm—Ee,—d:,e-l-QQD-baselme-msm,-thﬂmfate levels varied from 1.4 ppm to 23 ppm with an average

of 9.1 ppm. Given the variability in sulfate formation and emission levels, this difference is not
significant, and would be unlikely 1o affect ESP performance.
38 HYDROCARBONS

Method 18 hydrocarbon sampling and analyses were conducted for three reburn runs during
the optimization testing. All three results showed no detection of total hydrocarboﬁ to a detection
limit of 1 ppm. This was consistent with the baseline testing which also showed very low or non-
detectable emissions. The November 1992 HAP tests, using more refined techniques, also showed
non-detectable hydrocarbon down to the ppb level. In that case, no significant effect of reburning
on hydrocarbon emissions; was seen.
39  TOXICITY CHARACTERIZATION LEACHATE PROCEDURE

The EPA/RCRA TCLP testing was performed on the composite flyash slurry sample
collected during May 16 through May 20, 1992 during the optimization testing. The results are
summarized on Table 3-7 in terms of leachate concentrations in mg/L. The table also shows the
RCRA threshold level which is used to designate whether a sample is hazardous; The composite
reburn concentrations are uniformly well below the threshold levels, in most cases by several orders
of magnitude. The table also lists the results for the Méy 1990 baseline test. No significant

difference is evident. In both the baseline and reburn case, there is no basis for concern.



Table 3-7, Summary of foxicity characteristic leachate procedure
(TCLP) on ash slurry samples, mg/L

TCLP | Composite | Composite RCRA TCLP
Metal Baseline Reburn Threshold Limit

Ag <0.005 <0.014 50

As <0.2 <03 5.0

Ba 0.52 0.093 100

Cd <0.005 <0.008 1.0

Cr 0.016 0.109 5.0

Hg <{0.0002 <0.004 0.2

Pb <0.05 <0.3 5.0

Se | <02 <0.1 1.0

3-10



APPENDIX A

OPTIMIZATION TEST

CONTINUOUS EMISSION MONITOR
DATA SUMMARY

Al — Average CEM Readings

A2 — Typical Result 110-MW Reburn
A3 — Typical Result 82-MW Reburn
A4 — Typical Result 55-MW Reburn






s

Al — Average CEM readings, dry basis

Date | O, | CO [ NO, | SO,
42 | 25 | Na | 314 | 1388
a6 | 44 | 47 | 470 | 1,009
4/7 | 30 | 134 | 298 | 1294
4/10 | 29 | Na | 359 | 1,539
4/13 | 34 | 35 | 339 | 1,368
4/15 | 142 | 60 | 223 | 1205
a/16 | 38 | 49 | 458 | 1257
a1 | a5 | 30 | 299 | 128
4/22 | a6 | 18 | 375 | 1262
423 | 53| 63 | 251 | 1314
a4 | 42 | 21 | 303 | 1,166
421 | 33 | 37 | 244 | 1414
420 | 47 | 71 | 240 | 1,302
"’ 4/30 | 47 | 68 | 305 | 1333
s/1 | 39| 51| 361 | 1,103
5/16 | 41 | 61 | 274 | 1,192
5/16 | 40 | 96 | 314 | 1,227
s/17 | 49 | 67 | 323 | 1,202
s/17 | 53 | 66 | 317 | 1,146
s/8 | 35 | 35 | 323 | 1,009
s5/10 | 34 | 44 | 280 | 1,176
5/19 | 39| s1 | 211 | 1179
s/20 | 37 | 24 | 268 | 1,147
s/20 | 40 | 62 | 254 | 1,08
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A2 — Typical Result 110-MW Reburn







Continuous Monitering April 10, 110 MW Reburn

A7

----------------- Wet -—--e=esemrmmmm-o- Dry Dry Dry Dry
co coz NOX 502 02 Dz co2 - ROX co
TIME PPM % PPM PPM % % % PEM PPH
10:50:09 17 14.3 321 1388 2.7 2.8 15.5 347 15.5
10:50:2¢8 16 14.4 323 1388 2.7 2.9 15.5 349 15.5
10:50:45 20 14.3 3z4 1398 2.6 2.8 15.4 350 15.4
5108 15 3 323 1339 27 23 154 348 154
10:51:29 22 14.4 322 920 2.6 c.8 15.5 348 15.5
10:51:49 17 14.3 322 1400 2.7 2.9 15.4 348 15.4
10:52:09 13 14.32 3z2 1403 2.8 2.8 15.4 348 15.4
10:52:29 15 14.2 323 1408 2.7 2.9 15.3 349 15.3
10:52:4¢ 16 14.2 323 1409 2.7 2.8 15.3 349 15.3
10:53:09 17 14.2 326 1410 2.8 3.0 15.4 352 15.4
10:53:29 17 14.3 328 1410 2.6 2.8 15.4 355 15.4
10:53:49 16 14.3 331 1413 2.7 2.9 15.4 358 15.4
10:54:09 19 14.2 333 1414 2.7 Z2.8 15.4 360 - 15.4
10:54:29 18 14.3 336 1416 2.7 2.9 15.5 363 15.5
10:54:48 19 14.2 338 1416 z.7 2.9 i5.4 385 15.4
10:55:09 20 14.3 343 1416 2.7 2.9 15.4 371 15.4
10:55:29 15 14.3 341 1418 2.8 3.0 15.5 369 15.5
10:55:49 i4 14.3 340 1416 2.7 2.9 15.4 368 15.4
10:56:09 i7 14.3 337 1418 2.6 2.8 15.4 364 15.4
10:56:29 18 14.4 335 1416 2.7 2.9 15.5 362 15.5
10:56:48 16 14.3 335 1420 z.7 2.9 15.4 362 15.4
10:57:09 15 14.3 337 1418 2.6 z.8 15.5 364 15.5
10:57:29 18 14.4 337 1423 2.7 2.8 15.5 364 15.5
10:57:49 18 14.4 337 1421 2.6 2.8 15.5 364 15.5
10:58:09 18 14.3 337 1421 2.6 2.8 15.4 364 15.4
10:58:29 20 14.4 337 1420 2.7 2.9 15.6 364 15.6-
10:58:49 19 14.3 336 1420 2.7 2.8 15.4 363 15.4
10:58:08 Z0 14.2 335 1420 2.6 2.8 15.4 362 15.4
I3 10:59:29 20 14.4 338 1418 2.7 2.9 15.5 362 15.5
5 10:539:49 18 14.3 323 1418 2.7 2.9 15.5 360 15.5
11:00:08 17 14.2 333 1420 2.7 2.9 15.3 380 15.3
11:00:28 15 14.3 - 334 1418 2.5 2.7 15.4 361 15.4
11:00:49 18 14.5 335 1418 2.6 2.8 15.7 352 15.7
11:01:09 i7 14.2 337 1420 2.6 2.8 15.3 364 15.3
11:01:28 17 14.3 338 1420 2.6 2.8 15.5 365 15.5
11:01:48 17 14.4 336 1423 2.6 2.8 15.5 363 15.5
11:02:08 17 14.2 334 1423 2.6 2.8 15.4 361 15.4
11:02:28 16 14.3 334 1423 2.6 2.8 15.5 361 15.5
11:02:49 i7 14.4 335 1421 2.5 2.7 15.5 362 15.5
11:03:08 19 14.4 334 1424 z.7 2.9 15.5 381 15.5
11:03:2¢ 18 14.3 334 1423 2.6 2.8 15.4 1) 15.4
11:03:49 18 14.3 334 1415 2.6 z.8 15.5 361 15.5
11:04:08 17 14.3 335 1424 2.5 2.7 15.5 ez 15.5
11:04:28 17 14.2 336 1423 2.5 2.7 15.4 363 15.4
11:04:49 19 14.4 336 1423 2.7 2.9 15.6 363 . 15.8
11:05:09 20 14.3 337 1421 2.6 2.8 15.5 364 15.5
11:05:29 17 14.3 336 1423 2.7 2.9 15.4 383 15.4
11:05:48 18 14.4 340 1416 2.5 2.7 15.5 368 15.5
11:06:09 20 14.3 341 1421 z2.4 2.6 15.4 369 15.4
11:06:29 18 14.5 343 1421 2.5 2.7 15.6 371 15.6
11:06:48 17 14.4 344 1425 2.7 2.9 15.5 arn 15.5
11:07:09 17 14.3 340 1426 2.7 2.9 15.4 366 15.4
11:07:29 16 14.3 339 1430 2.7 2.9 15.4 366 15.4
11:07:49 15 14.3 338 1430 2.7 2.9 15.4 365 15.4
11:08:08 18 14.3 340 1430 2.6 2.8 15.4 368 15.4
11:08:29 18 15.2 340 1429 2.6 2.8 15.3 368 15.3
11:08:49 18 14.3 339 1428 z.6 2.8 is5.s 366 15.5
11:09:09 18 14.3 338 1430 2.5 2.7 15.4 366 15.4
11:09:29 18 14.2 337 1425 2.5 2.7 15.4 364 15.4
11:09:49 17 14.3 - 338 1430 2.5 2.7 15.5 365 15.5
11:10:0% 16 14.4 337 1430 2.5 2.7 15.6 364 15.6
11:10:25 17 14.3 335 1430 2.6 2.8 15.4 362 15.4
11:10:49 15 14.4 333 1430 2.7 2.9 15.5 360 15.5
3 11:11:09 i8 14.2 333 1431 2.7 2.9 15.4 360 15.4
§ 11:11:29 17 14.2 338 1428 2.7 .9 15.4 365 15.4



Continuous Monitoring April 10, 110 MW Reburn

A-8

----------------- Wet —--memeocmaeaan Dry Dry Dry Dry
co coz NOX S0z 02 0z €02 NOX co
TIME PPM % PPM PPM % % % PPH PPH

11:11:49 16 14.3 336 1424 2.6 2.8 15.4 363 15.4
11:12:09 17 14.3 336 1421 2.6 z.8 15.4 363 15.4 .
11:12:29 17 14.3 336 1420 2.6 2.8 155 363 15.5 1
11:12:48 15 14.4 335 1420 2.8 3.0 15.5 3s2 15.5
11:13:08 17 14.2 335 1421 2.7 2.8 15.4 362 15.4 A
11:13:29 17 14.3 335 1421 2.6 28 15.5 362 15.5
11:13:489 20 14.3 33% 1420 2.6 2.8 15.4 362 15.4 -
11:14:08 19 14.3 337 1418 2.7 2.8 15.4 364 15.4
11:14:29 20 14.3 339 1419 2.6 2.8 15.5 366 15,5 J
11:14:49 14 14.3 337 1418 2.7 2.9 (15.5 364 15.5
11:15:08 15 14.3 338 1418 2.7 2.8 15.4 365 15.4
11:15:29 16 14.3 338 1419 2.6 Z.8 15.5 365 15.5 -
11:15:49 18 14.3 342 1416 2.6 2.8 15.4 370 15.4
11:16:08 17 14.3 347 1419 2.7 z.9 15.5 315 15.5
11:16:29 20 14.3 347 1420 2.6 2.8 15.5 375 15.5
11:16:49 17 14,2 345 1421 2.6 2.8 15.3 373 15.3
11:17:09 16 14.4 343 1423 2.5 2.7 15.5 371 15.5 J
11:17:29 18 14.4 338 1424 2.7 2.9 15.6 366 i5.6 i
11:17:49 18 14.2 339 1428 2.5 2.7 15.3 366 15.3 )
11:18:09 19 l4.2 338 1428 2.5 2.7 15.4 365 15.4
11:18:28 18 14.4 345 1425 2.5 2.7 15.6 373 15.6 :
11:18:48 18 14.3 341 1428 2.6 2.8 15.4 369 15.4 1
11:19:08 18 14.3 340 1428 . 2.5 2.7 15.4 368 15.4 .
11:19:29 18 14.4 338 1426 2.6 2.8 15.6 363 15.6
11:15:49 17 14.2 335 1426 2.6 2.8 15.3 362 15.3
11:20:08 20 14.3 335 1424 2.6 2.8 15.5 362 15.5
11:20:2% 17 14.3 336 1421 2.5 2.7 15.5 363 15.5 ;
11:20:49 18 14.4 336 1420 2.6 2.8 15.5 363 15.5 :
11:21:09 15 14.3 337 1420 2.5 2.7 15.5 364 15.5
11:21:29 18 14.4 a3s 1421 2.6 2.8 15.6 365 15.6 ) )
11-21:49 18 14.4 340 1423 2.5 2.7 15.5 368 15.5 : J
11:22:09 19 14.4 340 1425 2.6 2.8 15.6 368 15.6 :
11:22:29 19 14.3 338 1428 2.4 2.6 15.5 365 15.5
11:22:49 17 14.4 337 1431 2.5 2.7 15.6 364 15.86
11:23:09 17 14.3 336 1434 2.7 2.9 15,5 363 15.5
11:23:29 19 14.2 336 1435 Z.4 2.6 15.4 363 15.4
11:23:49 20 14.4 334 1436 2.8 3.t 15.5 361 15.5 :
11:24:08 18 14.3 333 1438 2.4 2.6 15.4 360 15.4
11:24:29 17 14.4 334 1436 2.5 2.7 15.5 361 15.5
11:24:49 18 14.4 336 1438 2.5 2.7 15.5 363 15.5 -J
11:25:08 19 14.3 337 1438 2.7 2.9 15.5 364 18.5
11:25:29 20 14.2 335 1439 2.6 2.8 15.4 362 15.4
11:25:49 19 14.3 334 1439 2.7 2.9 15.4 361 15.4
11:26:09 17 14.1 336 1436 2.7 2.8 15.2 383 15.2
11:26:29 17 14.2 341 1434 2.7 2.9 15.4 369 15.4
11:26:49 20 14.3 343 1431 2.7 2.9 15.4 371 15.4
11:27:08 22 14.2 348 1429 2.6 Z.8 15.3 376 15.3
11:27:28 22 14.2 353 1428 2.6 2.8 15.4 382 15.4
11:27:45 18 14.3 360 1425 2.6 2.8 15.4 389 15.4
11:28:09 19 14.2 360 1428 2.6 2.8 15.4 388 15.4
11:28:29 20 14.3 358 1428 2.7 2.9 15.5 387 15.5
11:28:49 18 14.3 357 1429 2.6 2.8 15.4 386 16.4
11:25:08 19 14.3 353 1430 2.7 2.9 15.4 382 15.4
11:29:29 18 14.3 360 1428 2.7 2.9 15.5 389 18.5
11:29:48 19 14.2 352 1428 2.7 2.9 15.3 381 15.3
11:30:08 17 14.2 a4z 1428 2.7 2.9 15.3 arn 15.3
11:30:29 18 14.2 334 142} 2.7 z.9 15.4 361 15.4
11:30:49 22 4.2 334 1418 2.6 2.8 15.4 361 15.4
11:31:09 18 14.3 340 1416 2.6 2.8 15.5 368 15.5
11:31:29 18 14.3 a5l 1418 2.6 2.8 15.5 379 15.5 '
11:31:48 20 14.3 360 1416 2.7 2.9 15.4 389 15.4
11:32:09 20 14.3 358 1418 2.7 2.9 15.4 387 15.4 '
11:32:29 19 14.2 350 1415 2.7 2.9 15.3 a7s 15.3 ]
11:32:49 19 14.3 344 1413 2.8 2.¥ 15.4 372 15.4
11:33:09 19 14.3 342 1413 2.7 2.9 15.4 370 15.4
11:33:29 20 14.1 341 1413 2.6 2.8 15.3 ° 369 15.3 %]



MW Reburn

Continuous Monitoring April 10, 110
----------------- Wet ~emmmeem—mmeeme Dry Dry Dry Dry
co coz NOX 502 02 02 coz NOX co
TIME PPM % PPM PPM % % % PPM PPM

11:33:49 22 14.3 339 1413 2.9 34 15.4 366 15.4
11:34:09 15 14.2 337 1411 2.7 2.8 15.3 364 15.3
11:34:29 18 14.0 336 1411 2.7 2.9 15.1 363 15.1
11:34:49 18 14.2 . 338 1408 2.7 2.9 15.4 365 15.4
13.35-09 28 142 3240 1408 2 & 2 2 153 36R 15 3
11:35:29 20 14.1 340 1413 2.8 2.8 15.3 368 15.3
11:35:49 20 14.2 338 1409 2.7 2.9 15.4 365 15.4
11:36:09 20 14.2 335 1414 2.8 2.8 15.4 362 15.4
11:36:29 18 14.2 334 1418 2.6 2.8 .15.4 361 15.4
11:36:49 17 1a.2 333 1415 2.6 2.8 15.4 360 15.4
11:37:0% 18 14.3 332 1421 2.7 2.9 15.5 35% 15.5
11:37:2% 20 14.2 332 1423 2.6 2.8 15.3 359 15.3
11:37:49 18 14.3 332 1424 3.0 iz 15.4 359 15.4
11:38:09 18 14.2 334 1425 2.7 2.9 15.3 361 15.3
11:38:29 20 4.1 335 1425 2.7 2.9 15.3 3g2 15.3
11:38:49 18 14.2 339 1430 2.6 2.8 15.4 366 15.4
11:39:09 18 14.3 343 1424 2.6 2.8 15.4 373 15.4
11:39:29 18 14.3 350 1435 2.6 2.8 15.5 378 15.5
11:38:49 18 14.3 347 l424 2.7 2.9 15.4 375 15.4
11:40:09 1B 14.3 338 1424 2.6 2.8 15.4 365 15.4
11:40:29 19 14.3 333 1423 z.7 2.9 i5.4 360 15.4
11:40:48 19 14.2 332 1420 2.6 Z.8 15.4 359 15.4
11:41:09 17 14.2 330 1418 2.5 2.7 15.4 357 15.4
$1:41:29 15 14.3 328 1418 2.6 2.8 15.4 355 15.4
11:41:49 19 14.2 328 1418 2.6 2.8 15.4 355 15.4
11:42:09 22 14.3 330 1418 2.7 2.9 15.4 357 15.4
11:42:28 18 14.2 332 1418 2.7 2.9 15.4 339 15.4
11:42:48 18 14.1 233 1418 2.7 2.9 15.2 360 15.2
11:43:08 19 14.2 335 1415 2.6 2.8 15.3 362 15.3
11:43:28 17 14.3 336 1415 2.7 z.9 15.4 363 15.4
11:43:48 18 14.1 338 1413 2.7 2.9 15.3 363 15.3
11:44:08 17 14.2 335 1413 ¢.6 2.8 15.3 362 15.3
11:44:29 17 14.2 335 1411 2.7 2.9 15.4 362 15.4
11:44:49 22 14.1 334 1404 2.7 2.8 15.2 361 15.2 -
11:45:08 19 14.1 334 1411 2.6 2.8 15.3 361 15.3
11:45:28 19 14.3 333 1410 2.7 2.9 15.4 360 15.4
11:45:49 17 14.1 233 1414 2.8 2.8 15.3 380 15.3
11:46:08 16 14.2 333 1413 2.6 2.8 15.4 360 15.4
11:46:29 17 14.2 336 1420 2.6 2.8 15.4 363 15.4
11:46:49 17 14.2 337 1414 z.7 2.8 15.4 364 15.4
11:47:09 20 14.2 337 1413 2.4 2.6 15.4 364 15.4
11:47:29 18 14.3 335 1416 2.7 2.9 15.4 362 i5.4
11:47:49 19 14.2 336 1418 2.6 2.8 15.4 363 15.4
11:48:09 20 14.1 342 1420 2.6 2.8 15.2 370 15.2
11:48:29 18 14.2 353 1420 2.7 2.9 15.4 382 15.4
11:48:49 21 14.2 362 1421 2.7 2.9 15.3 331 15.3
11:49:09 18 14.1 368 1421 2.6 2.8 15.3 398 15.3
11:49:25 18 14.3 373 1420 2.6 2.8 15.4 403 15.4
11:49:49 19 14.2 366 1421 2.6 2.8 15.4 396 15.4
11:50:08 18 14.2 360 1424 2.8 2.8 15.4 388 15.4
11:50:289 18 14.3 349 1424 2.7 2.8 15.4 3n 15.4
11:50:48 20 14.2 339 1424 2.7 2.9 15.4 3686 15.4
11:51:09 20 14.1 333 1425 2.7 2.% 15.2 360 15.2
11:51:29 22 14.2 331 1425 2.7 2.9 15.4 ase 15.4
11:51:49 18 14.2 331 1424 2.7 z2.9 15.4 358 54
11:52:09 18 14.1 331 1424 Z.8 3.0 15.2 358 15.2
11:52:29 20 14.1 330 1425 2.7 2.9 15.3 357 15.3
11:52:49 18 14.1 329 1424 2.8 3.0 15.2 356 15.2
11:53:08 20 14.0 a3l 1421 3.0 3.2 15.2 358 15.2
11:53:28 18 13.9 334 1421 2.7 2.9 15.1 361 15.1
11:53:48 22 14.1 338 1420 2.7 z.9 15.3 365 15.3
11:54:09 20 14.2 341 1419 2.9 3.1 15.3 369 15.3
11:54:28 19 4.1 342 1419 2.7 2.9 15.2 . 370 15.2
11:54:48 20 14.0 342 1421 2.6 Z.8 15.2 370 15.2
11:55:08 20 14.2 343 1419 2.5 2.7 15.4 371 15.4
11:55:29 22 14.3 344 1423 2.6 z.8 15.5 372 15.5



Continuous Monitoring April 10, 110 MW Reburn

A-10

----------------- Wet ----emcemmmmmmm—— Dry Dry Dry Dry
o . coz NOX s02 0z 02 Co2 HOX co
TIME PPM % PPM PPM % % 4 PPM PPM
11:55:49 20 14.2 342 1426 Z2.6 2.8 15.4 370 15.4
11:56:08 20 14.3 337 1428 2.6 2.8 15.4 364 15.4
11:56:29 18 14.2 333 1431 2.6 2.8 15.4 360 15.4
11:56:48 18 14.2 33z 1434 2.6 2.8 15.4 359 15.4
11:57:09 20 14,1 332 1434 z.6 2.8 15.3 359 15.3
115729 18— 34-2 3311433 2.7 2.9 153 388 153
11:57:49 21 14.2 332 1433 2.6 2.8 15.3 359 15.3
11:58:08 20 14.3 333 1428 2.7 2.9 15.4 360 15.4
11:58:29 13 14.1 332 1428 2.8 Z2.8 15.2 359 15.2
11:58:49 22 14.2 a3t 1425 2.6 2.8 15.4 358 15.4
11:58:09 22 14.2 328 1424 2.6 2.8 J15.3 356 15.3
11:59:29 23 14.1 329 1424 2.8 3.0 15.3 356 "15.3
11:59:48 2e - 14.1 329 1425 2.7 z2.8 15.2 356 15.2
12:00:19° 20 .14} 329 1424 2.8 .0 15.2 356 15.2
12:00:39 19 14.1 329 1423 2.8 3.0 15.2 356 15.2
12:00:59 19 13.9 331 1418 2.7 2.8 15.¢ 358 15.90
12:01:18 18 14.1 334 1416 2.5 2.7 15.3 3Bl 15.3
12:01:39 18 14.3- 335 1415 2.6 2.8 15.5 36z 15.5
12:01:58 18 14.1 335 1416 2.8 3.0 15.3 362 15.3
12:02:18 19 14.1 - 333 1418 2.7 2.9 15.2 360 15.2
12:02:38 20 14.1 331 1416 2.7 2.8 15.2 asg 15.2 "
12:02:58 22 14.1 332 1415 2.6 2.8 15.2 358 15.2
12:03:18 18 14,1 333 1414 2.6 z.8 15.2 360 15.¢2
12:03:39 17 14.2 327 1411 g.7 z.9 15.3 354 15.3
12:03:59 19 14.1 325 1411 2.7 2.9 15.2 351 15.2
12:04:19 20 14.1 38 1411 z.8 2.8 15.2 355 15.2
12:04:39 20 14.2 328 1411 Z.8 3.0 15.3 355 15.3
12:04:59 18 14.1 328 1411 2.8 2.8 15.2 355 15.2
12:05:18 18 14.2 328 1414 2.5 2.7 15.3 355 15.3
}2:05:39 22 14.2 326 1413 2.7 2.9 15.3 352 15.3 )
12:05:58 22 14.1 324 1415 2.7 z.8 15.2 350 15.2 o
12:06:19 20 14.1 323 1415 2.7 2.9 15.2 348 15.2 ]
12:06:38 19 14.0 323 1419 2.7 2.9 15.2 348 15.2 )
12:06:59 19 14.0 324 1418 2.6 2.8 15.1 350 15.1 -
12:07:19 18 14.1 326 1410 2.7 2.9 15.2 352 15.2
12:07:39 22 14.3 326 1418 2.8 3.0 15.3 352 15.3
12:07:5% 20 14.1 327 l4z1 2.8 3.0 15.2 354 15.2
12:08:19 19 13.8 325 1423 2.8 3.0 15.0 3581 15.0
12:08:39 18 14.1 327 1425 2.6 2.8 15.2 354 15.2 I
12:08:58 20 18.2 3z8 1423 2.6 2.8 15.3 355 15.3
12:09:19 22 14.0 330 1424 2.6 2.8 15.1 357 15.1 ™
12:09:3% 22 14.2 329 1415 2.7 2.9 15.3 356 15.3
12:09:59 20 14.1 ae3 1429 2.7 2.9 15.3 349 15.3 -
12:10:18 22 14.1 322 1428 2.7 2.9 15.2 348 15.2
12:10:39 19 14,1 318 1425 2.7 2.9 15.2 344 15.2 ;
12:10:58 20 14.1 318 1423 2.7 2.9 15.2 345 . 15.2
12:11:19 18 14.1 320 1420 2.8 3.0 15.2 346 15.2
12:11:35 16 14.0 323 1420 2.7 2.8 15.1 349 15.1 il
12:11:58 18 14.1 324 1418 2.7 2.8 15.3 350 15.3 :
12:12:19 20 14.1 326 1420 2.7 2.9 15.2 352 15.2 -
12:12:38 12 14.1 325 1421 2.5 2.7 15.2 - 331 15.2
12:12:59 18 14.1 325 1421 2.5 2.7 15.3 . 351 15.3 i
12:13:18 18 14.2 325 1423 2.7 2.8 15.3 351 15.3
.12:13:38 20 14.1 326 1425 2.7 2.9 15.3 as2 15.3
12:13:59 20 14.2 326 1424 2.6 2.8 15.3 as2 15.3
12:14:19 20 14.1 327 1424 2.6 2.8 15.2 354 15.2
12:14:39 20 14.1 328 1423 2.6 2.8 15.2 355 15.2
12:14:58 20 14.2 327 1416 2.6 2.8 15.4 354 15.4 ]
12:15:19 22 14.2 326 1415 2.7 ¢.8 15.3 352 15.3
12:15:39 19 13.9 24 1409 2.5 2.7 15.1 350 15.1
12:15:59 20 14.0 322 1405 2.6 2.8 15.2 348 15.2
12:16:19 17 14.1 323 1404 2.6 2.8 15.2 349 15.2
12:16:38 18 14.0 323 140] 2.7 z.9 15.1 349 16.1 )
12:16:59 22 14.1 324 1401 2.7 2.9 15.2 350 15.2 .
12:17:18 22 14.0 325 1400 2.6 2.8 15.2 351 15.2 ;
12:17:39 18 13.8 325 1398 e.7 2.8 15.0 351 15.0 1



---------------------------------- Dry Dry Dry Dry
ce coz NOX s02 02 02 coz NDX ~Co
TIME PPM % PPM PPM % % % PPM PPH
12:17:59 22 14.0 329 1398 2.5 2.7 15.1 356 i5.1
12:18:19 23 14.1 330 1400 2.6 z.8 15.2 357 15.2
12:18:39 22 13.8 329 1404 2.6 2.8 15.0 356 15.0
12:1B8:58 19 14.0 azz 1405 2.6 2.8 15.2 354 15.2
12:19:19 19 14.0 328 1408 2.6 2.8 15.2 352 15.2
12:18:39 22 14.1 326 1413 .6 Z.8 152 352 157
12:19:59 20 14.0 328 1415 2.6 z.8 15.1 356 15.1
12:20:19 22 14.0 329 1416 2.6 2.8 15.2 356 15.2
12:20:39 20 13.9 azs 1420 2.5 2.7 15.0 355 15.¢
12:20:58 23 14.1 328 1418 2.5 2.7 15.2° 355 15.2
12:21:18 23 14.0 azs 1421 2.6 2.8 15.2 355 15.2
12:21:35 20 4.0 328 1423 2.6 2.8 15.1 355 15.1
12:21:59 19 14.0 326 1424 2.6 2.8 15.1 52 15.1
12:22:18 20 14.0 324 1474 2.7 2.9 15.1 350 15.1
12:22:39 18 13.9 324 1424 2.7 2.9 15.1 350 15.1
12.22:58 18 13.8 325 1424 2.6 2.8 15.1 351 15.1
12:23:19 20 14.0 327 1424 2.7 2.9 15.1 354 15.1
12:23:39 22 13.9 326 1423 2.7 2.9 15.0 352 15.0
12:23:59 22 13.8 325 1418 2.7 2.8 15.0 35 15.¢
12:24:19 i9 12.9 326 1419 2.7 2.9 15.0 352 15.0
12:24:39 20 13.9 327 1416 2.7 2.9 15.0 354 15.0
12:24:59 20 13.8 329 1418 2.6 2.8 14.5 356 14.9
12:25:19 22 14.0 330 1416 2.7 2.9 15.1 357 15.1
12:25:39 22 . 13.8 331 1418 2.6 2.8 15.0 358 15.0
12:25:58 20 13.8 331 1418 2.7 2.9 15.0 KL 15.0
12:26:18 17 4.0 331 1420 2.7 2.9 15.1 358 15.1
12:26:39 21 13.9 330 1423 2.7 2.9 15.1 357 15.1
12:26:59 18 13.8 329 1423 2.5 2.7 15.0 358 15.0
12:27:18 20 14.0 328 1424 2.6 2.8 15.1 355 15.1
12:27:39 19 14.0 329 1426 Z.6 2.8 15.1 356 15.1
12:27:59 17 13.9 ae7 1429 2.6 2.8 15.1 354 15.1
12:28:189 19 4.0 324 1428 2.7 2.9 15.1 350 15.1
12:28:38 19 13.9 323 1430 2.7 2.9 15.1 349 15.1
12:28:59 20 13.9 323 1431 2.6 2.8 15.0 349 15.0
12:29:18 20 13.9 az5 1430 2.6 2.8 15.0 351 15.0
12:29:39 20 13.9 326 1429 - 2.6 2.8 15.1 352 15.1
12:29:58% 20 14.1 326 1425 2.6 2.8 15.2 as2 15.2
12:30:19 21 14.1 321 1428 2.6 2.8 15.2 347 15.2
12:30:39 19 13.8 326 1430 2.6 2.8 15.0 352 15.0
12:30:59 19 14.0 327 1430 2.8 2.8 15.1 354 15.1
12:31:19 20 14.0 326 1430 2.5 2.7 15.1 352 15.1
12:31:38 20 14.0 327 1430 2.6 2.8 15.1 a54 15.1
12:31:59 22 14.0 327 1428 2.7 2.9 15.2 354 15.2
12:32:19 20 13.9 327 1429 2.7 2.9 15.0 354 15.0
12:32:39 18 14.0 326 1428 2.6 2.8 15.1 352 . 15.1
12:32:59 18 14.0 326 1429 2.5 2.7 15.1 352 15.1
12:33:19 22 13.9 327 1428 2.6 2.8 15.0 354 15.0
12:33:39 17 14.0 328 1418 2.5 2.7 15.2 355 15.2
12:33:59 13 14.0 327 1429 2.7 2.9 15.1 . 354 15.1
12:34:19 22 13.8 325 1429 2.6 2.8 15.1 351 15.1
12:34:39 18 14.0 323 1430 ¢.6 2.8 15.1 348 15.1
12:34:59 19 13.9 323 1429 2.7 2.9 15.0 349 15.0
12:35:19 2 13.8 323 1428 2.6 Z2.8 15.0 349 15.0
12:35:39 20 13.9 323 1425 2.6 2.8 15.0 349 15.0
12:35:59 18 14.0 3z3 1425 2.7 2.9 15.1 349 15.1
12:36:18 18 13.8 324 1424 2.7 2.9 15.0 asp 15.0
12:36:39 18 13.9 325 1424 2.7 2.9 15.0 351 15.0
12:36:59 20 13.9 328 1420 2.7 z.8 15.1 355 15.1
12:37:19 20 13.9 330 1419 2.7 2.9 15.0 357 15.0
12:37:39 ez 13.9 331 1418 2.6 2.8 15.1 358 15.1
12:37:59 18 13.9 330 1416 2.6 2.8 15.1 357 15.1
12:38:18 20 14.0 332 1416 2.6 2.8 15.1 359 15.1
12:38:39 20 13.9 328 1418 2.6 2.8 15.1 355 15.1
12:38:59 19 14.0 327 1419 2.7 2.9 15.1 354 15.1
12:39:18 18 14.0 326 1418 2.7 2.8 15.1 352 15.1
12:38:38 19 14.0 326 1420 2.5 2.7 15.1 352 15.1

A-11



Continuous Mcnitoring April 10, 110 MW Reburn

----------------- Wet -----emememmeee Dry Dry Dry Dry
co £o2 HOX $02 0z 02 €02 NOX co
TIME PPM % PPH PPM % % % PPM PPH
12:39:59 18 14.0 3z7 1420 2.7 2.8 15.1 354 15.1
12:40:19 22 14.0 328 1419 2.7 2.9 151 355 15.1
12:40:39 23 i3.9 327 1420 2.5 2.7 15.1 354 15.1
12:40:59 22 14,0 326 1419 2.6 2.8 15.2 3se 15.2
12:41:19 22 14.0 324 1421 z.7 2.9 15.2 350 15.2
12:41:39 20 13.8 322 1423 2.6 2.8 14.9 348 14.9
4158 18 138 322 et &6 28 1571 KL 15771
12:42:19 20 14.0 . 323 1414 2.5 2.7 15.1 349 15.1
12:42:39 20 13.8 326 1414 2.5 2.7 15.0 351 15.0
12:42:59 22 14.1 327 1424 2.5 z2.8 15.2 354 15.2
12:43:19 21 14.0 326 1426 2.7 2.9 15.1 3se 151
12:43:38 18 13.9 325 1426 2.6 . 2.8 15.0 351 15.0
12:43:59 17 14.0 325 1428 2.6 2.8 15.1 351 15.1
12:44:19 18 14.0 325 1428 2.6 2.8 15.1 351 15.1
12:44:38 20 13,98 326 1428 2.7 2.9 15.1 352 15.1
12:44:598 19 14.1 326 1428 2.6 2.8 15.2 352 15.2
12:45:18 20 14.0 326 1426 2.6 2.8 15.1 3582 15.1
12:45:39 20 14.1 326 1428 2.6 2.8 15.2 352 15.2
12:45:58 19 14,0 326 1428 2.6 2.8 15.1 352 15.1
12:46:19 18 14.0 326 1428 2.6 2.8 15.1 352 15.1
12:46:39 20 14.0 325 1430 2.5 2.7 15.2 351 15.2
12:46:59 22 14.2 323 1430 2.7 2.9 15.3 349 15.3
12:47:18 18 14.0 3e2 1430 2.1 2.9 15.1 348 15.1
12:47:39 18 14.0 320 1430 2.7 2.9 15.1 346 15.1
12:47:59 20 14.0 319 1428 2.7 2.8 15.1 345 15.1
12:48:19 17 13.9 320 1429 2.7 2.8 15.0 348 15.0
12:48:39 20 14.0 322 1428 2.7 2.9 15.1 348 15.1
12:48:59 23 13.8 324 1424 2.7 2.9 15.0 350 15.0
12:49:19 20 14.0 325 1415 2.7 2.8 15.1 3581 15.1
12:48:39 22 14.0 328 1415 2.6 2.8 15.1 351 15.1
12:49:58 18 13.8 325 1413 2.7 2.9 15.0 351 15.0 - )
12:50:19 20 13.8 325 1411 2.7 2.9 15.1 351 15.1 H
12:50:39 17 13.8 326 1411 2.7 2.8 15.1 35e 15.1
12:50:59 19 13.8 327 1410 2.7 2.9 15.0 354 15.0
12:51:1¢8 22 13.¢ 326 1408 2.7 2.9 15.1 352 15.1
12:51:30 16 13.8 326 1404 2.7 2.9 15.1 352 15.1
12:51:59 20 13.9 328 1400 2.9 3.1 15.0 351 15.0
12:52:19 23 13.8 326 1400 2.8 3.0 14.9 352 14.9
12:52:39 18 13.8 328 1395 2.7 2.9 15.¢0 ass 15.0
12:52:59 22 13.8 331 1394 2.7 2.9 15.¢0 358 15.0
12:53:19 22 13.9 333 1385 2.7 2.9 15.0 60 15.0
12:53:39 2z 14.0 332 1395 2.7 2.8 15.1 359 15.1
12:53:59 20 13.9 330 1396 2.6 2.8 15.1 357 15.1
12:54:19 17 14.0 328 1335 2.8 3.0 15.2 352 15.2
12:54:39 18 14.0 324 1395 2.7 2.9 15.1 350 15.1
12:54:59 20 14.0 321 1394 2.8 3.0 15.1 347 15.1
12:55:19 2l 13.9 322 1394 2.7 2.9 15.0 348 15.¢
12:55:39 -4 14.0 322 1391 2.7 2.9 15.1 348 15.1 :
12:55:59 20 13.9 326 1394 2.7 2.9 15.0 3se 15.0
12:56:18 19 13.8 329 1394 2.5 2.8 15.1 . 356 15.1
12:56:38 19 14.0 329 1395 2.6 Z.8 15.1 356 15.1
12:56:58 18 14.0 332 1401 2.7 z.9 15.1 359 15.1
12:57:18 20 14.0 338 1404 2.7 z.9 15.1 385 15.1
12:57:39 19 14.0 340 1410 2.6 2.8 15.1 368 15.1
12:57:59 23 14.0 336 1414 2.7 Z.9 15.2 363 15.2 *
12:58:18 23 13.8 33t 1414 2.7 2.9 15.0 358 15.0
12:58:39 25 13.8 327 1414 2.6 z2.8 15.0 354 15.0
12:58:59 22 14.0 3e? 1414 2.8 3.0 15.2 354 15.2
12:59:19 23 13.8 327 1411 2.7 2.9 15.0 354 15.0 "
12:59:39 20 13.8 328 1411 2.7 2.9 15.0 356 15.0
12:59:58 20 14.0 326 1410 2.9 3.1 15.2 3s2 15.2
13:00:19 22 13.9 324 1408 2.9 3.1 15.0 350 15.0 M
13:00:38 20 13.9 325 1408 2.8 3.0 15.0 351 15.0
13:00:59 20 13.9 323 1408 2.8 3.0 15.0 349 15.0 -
13:01:19 23 13.8 330 1388 2.7 2.9 14.9 357 14.9
13:01:39 20 13.9 332 1404 2.8 3.0 15.1 359 15.1
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Continuous Monitoring April 10, 110 MW Reburn

----------------- Wet -----om-oroo-m--- Dry Dry Dry Dry
Co coz NOX 502 o2 02 €o2 KOX co
TIME PPM % PPM PPH . % % % PPM- PPM
13:01:59 20 13.9 333 1405 2.8 3.0 15.0 360, 15.¢
13:02:19 19 13.8 333 1404 Z.8 3.0 14.9 360 14.9
13:02:38. 22 13.8 334 1404 2.6 2.8 14.8 361 14.9
13:02:59 23 14.0 335 1403 2.6 2.8 15.2 362 15.2
13:03:19 27 14.0 334 1403 2.7 2.9 15.2 361 15.2
13:03:39 20 14.0 329 1405 2.7 2.9 15.1 358 15T
13:03:59 18 14.0 32§ 1406 2.7 2.9 15.2 KES| 15.2
13:04:189 20 14.0 322 1508 2.7 2.9 15.1 . 348 15.1
13:04:39 23 14.0 322 1410 2.8 3.0 15.1 348 15.1
13:04:58 27 13.9 321 1413 2.8 3.0 15.0 347 15.0
13:05:19 25 14.0 321 1410 2.7 2.9 15.1 347 15.1
13:05:39 19 13.9 322 1410 2.6 2.8 15.0 348 15.0
13:05:59 20 14.0 325 1408 2.5 2.7 15.1 351 15.1
13:06:19 23 14.2 327 1410 2.5 2.7 15.3 354 15.3
13:06:39 22 14.0 331 1415 2.6 2.8 15.1 - 358 15.1
13:06:5¢ 22 14.0 335 1420 z.6 2.8 15.2 362 15.2
13:07:1¢ 18 14:0 343 1424 2.6 z.8 15.1 37} 15.1
13:07:38 18 13.9 348 1424 2.7 z.9 15.1 e 15.1
13:07:59% 22 14.0 342 1423 2.8 3.0 15.1 370 15.1
13:08:19 19 14.0 342 1421 2.7 2.9 15.1 370 15.1
13:08:39 18 13.8 342 1415 2.5 2.8 15.0 3ro 15.0
13:08:58 20 14.0 343 1413 2.9 3.1 15.2 371 15.2
13:09:19 23 14.0 343 1409 2.6 2.8 15.1 371 15.1
13:09:39 23 14.0 340 1406 z.7 2.9 15.1 368 15.1
13:09:59 18 14.0 337 1405 2.7 2.9 15.1 364 15.1
13:10:18 17 14.0 335 1414 2.7 2.9 15.1 362 15.1
13:10:38 18 13.8 335 1405 2.7 2.9 15.1 362 15.1
13:10:59% 20 13.9 334 1406 2.7 2.9 15.1 361 15.1
C13:11:1% 22 13.9 335 1406 2.8 3.0 15.0 362 15.0
i 13:11:3¢ 2e 14.0 335 -1408 z.7 2.9 15.1 362 15.1
i 13:11:59 22 14.0 335 1408 2.8 3.0 15.1 362 15.1
“ 13:12:18 20 13.9 335 1410 2.6 2.8 15.0 362 15.0
13:12:39 22 14.0 335 1411 2.7 2.9 15.1 362 15.1
13:12:59 22 14.0 335 1411 2.8 3.0 15.1 362 15.1
13:13:19 20 14.0 333 1410 2.5 2.7 15.1 360 15.1
13:13:39 18 14.1 331 1411 2.7 2.9 15.2 358 15.2
13:13:59 20 14.0 331 1413 z.8 3.0 15.2 358 15.2
13:14:189 22 14.0 332 1414 2.6 Z.8 15.1 359 i5.1
13:14:39 18 14.1 334 1413 2.8 3.0 15.2 361 15.2
13:14:59 20 13.9 332 1411 2.7 2.9 15.¢ 359 15.0
13:15:18 22 13.9 kK3 | 1410 2.8 3.0 15.0 358 15.0
13:15:39 19 14.0 333 1408 2.6 2.8 15.1 360 15.1
13:15:59 21 13.9 334 1408 2.8 3.0 15.0 361 15.0
13:16:19 20 13.9 334 1408 2.7 2.9 15.1 361 15.1
13:16:39 19 13.8 331 1406 2.7 2.9 15.0 358 15.0
13:16:59 19 13.7 33z 1406 2.6 2.8 14.8 359 - 14.9
13:17:18 20 13.9 33z 1406 2.7 z.9 15.0 359 15.0
13:17:39 22 14.0 338 1406 2.8 3.0 15.2 365 15.2
13:17:598 23 13.9 337 1406 2.7 2.9 15.0 364 15.0 -
13:18:19 22 13.9 336 1408 2.6 z.8 15.1 - 363 15.1
13:18:39 22 14.0 338 1408 2.6 2.8 15.1 365 15.1
13:18:59 20 14.0 335 1411 2.6 2.8 15.1 362 15.1
13:19:18 18 14.0 338 1415 2.6 2.8 15.1 365 15.1
13:19:39 22 14,1 334 1418 z.8 3.0 15.2 361 15.2
13:19:59 23 13.9 329 1423 2.6 2.8 15.0 356 15.0
13:20:19 22 14.0 328 1423 2.7 2.9 15.1 355 15.1
13:20:39 18 14.0 326 1423 2.8 3.0 15.1 as2 15.1
13:20:59 20 14.0 327 1424 2.7 2.9 15.1 354 15.1
13:21:19 20 13.8 az7 1424 2.8 3.0 15.0 354 15.0
13:21:38 20 13.8 37 1425 2.7 2.9 15.1 354 15.1
13:21:59 18 13.9 330 1424 2.7 2.9 15.1 357 15.1
13:22:18 20 14.0 328 1423 2.8 3.0 15.1 355 15.1
13:22:38 19 13.9 326 1424 2.8 3.0 15.0 352 15.0
13:22:58 22 13.9 36 1425 2.7 2.9 15.0 352 15.0
" 13:23:19 23 13.9 3az7 1426 2.7 z.9 15.0 354 15.0
| 13:23:39 20 13.9 330 1415 2.8 2.0 15.1 357 15.1
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Continuous Monitering Aprit 10, 110 MW Reburn

----------------- Wet ==-=rreemme— e Dry Pry Dry Dry
co coz NOX so2 -0z 02 coz NOX co
TIME PPM X PPH PPM % % % PPM PPM
13:23:59 20 14.0 330 1428 2.5 3.1 15.1 357 15.1
13:24:18 20 13.8 327 1428 2.7 2.9 14.9 354 14.9
13:24:39 i8 14.0 325 1426 2.7 2.9 15.1 351 15.1 ‘
13:24:59 20 13.9 326 1424 ° 2.8 3.0 15.0 352 15.0 .
13:25:19 20 13.8 326 1424 2.7 2.9 14.9 352 14.9 '
13:25:39 20 13.8 326 14186 2.8 3.0 15.0 352 15.0
13725758 22 T3S 328 by 33 ) 25 & 156 356 156
13:26:18 20 13.8 . 330 1418 2.6 2.8 15.¢ 357 15.0
13:26:39 20 13.9 33t 1415 2.7 2.9 15.0 358 15.0
13:26:58 19 13.9 329 1416 2.7 2.9 15.1 356 15.1
13:27:18 18 13.9 328 1415 2.7 2.9 15.0 355 15.0
13:27:39 20 13.9 328 1415 2.8 3.0 15.1 385 15.1
13:27:59 20 13.9 3z9 1414 2.7 2.8 15.1 356 15.1
13:28:15 20 13.9 329 1414 2.7 2.9 15.0 356 15.¢
13:28:39 18 13.9 3zs 1413 2.7 2.9 15.0 356 15.0
13:28:59 20 13.9 332 1410 2.6 2.8 15.0 359 15.0
13:29:18 20 14.0 337 1410 2.7 2.5 15.1 364 15.1
13:29:39 ez 14.1 338 1410 2.8 3.0 15.2 365 15.2
13:29:59 22 13.8 335 1410 2.7 2.9 151 36z 15.1
13:30:18 20 13.9 332 1409 2.7 2.9 15.0 358 15.¢
13:30:39 20 13.9 327 1405 2.7 2.9 15.0 354 15.0 '1
13:30:59 20 14.0 325 1401 2.7 2.9 15.1 351 15.1
13:31:19 20 14.0 327 1400 2.8 2.8 15.1 354 15.1
13:31:39 22 14.0 329 1398 2.6 2.8 15.1 356 15.1
13:31:59 18 14.0 332 1398 2.6 2.8 15.2 358 15.2 .
13:32:19 19 14.1 330 1398 2.7 2.8 15.2 357 15.2 !
13:32:39 27 13.8 326 1400 2.7 2.9 14.9 352 14.9 K
13:32:59 22 13.9 321 1403 2.7 z.9 15.0 347 15.0
13:33:19 18 13.9 323 1401 2.7 2.9 15.0 349 15.0
13:33:38 18 13.9 325 1401 2.8 2.8 15.0 351 15.0 %
13:33:58 20 13.9 327 1401 2.7 2.9 15.0 354 15.0 )I
13:34:19 20 14.0 327 1403 2.7 2.9 15.1 354 15.1 A,
13:34:39 20 13.9 328 1406 2.6 2.8 15.0 3585 15.0 i i
13:34:59 20 14.0 329 1406 2.7 2.9 15.1 356 15.1 R
13:35:19 25 14.0 331 1408 2.7 2.9 15.1 3s8 15.1
13:35:38 19 13.9 333 1410 2.8 3.0 15.0 360 15.0
13:35:59 22 14.0 334 1409 2.7 2.9 15.1 361 15.1
13:36:18 20 13.9 335 1413 2.7 2.9 15.1 362 15.1
13:36:39 19 13.9 236 1414 2.6 2.8 15.0 363 15.0 :
13:36:59 22 14.0 3386 1413 2.6 2.8 15.2 363 15.2 ]
13:37:19 19 14.0 333 1416 2.8 2.8 15.2 360 15.2 .
13:37:39 18 141 330 1415 2.6 2.8 15.2 357 15.2
13:37:59 20 14.0 328 1416 2.7 2.9 15.2 355 15.2
13:38:19 22 13.9 329 1416 2.7 z2.9 15.0 356 15.¢
13:38:39 19 14.0 330 1414 2.6 2.8 15.1 357 15.1
13:38:5% 18 14.0 327 1409 2.7 z.9 15.2 354 . - 15,2 -
13:39:19 19 14.0 330 1404 2.7 2.9 15.1 as? 15.1
$3:39:38 20 }4.0 328 1400 2.7 2.8 15.1 356 15.1 ;
13:39:59 15 13.8 325 1398 2.7 2.8 -15.0 351 15.0 ]
13:40:19 18 13.9 324 1396 2.7 2.9 15.0 . 350 15.0
13:40:38 20 13.9 325 1394 Z2.6 2.8 151 351 15.1
13:40:59 18 13.8 328 1391 2.7 2.9 15.0 355 15.0 )
13:41:19 19 13.9 330 1383 2.6 2.8 15.0 357 15.0
13:41:3% 20 14.0 330 1393 2.7 2.9 15.1 357 15.1
13:41:59 18 13.8 330 1385 2.6 z.8 15.0 as? 15.0
Avg 19 14.1 332 1416 2.7 2.9 15.2 359 15.2
co coz NOX s02 02 Dry Dry Dry Dry .]
PPH % PPH PPM % 0z co2 NOX co
* X PPM PP

Al4
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A3 — Typical Result 82-MW Reburn

A-15



[




Continuous Monitoring April 15, 82 MW, Reburn

A-17

218

----------------- Wet =-r-----smmmmmeo- Ory Dry Dry Dry

: ca coz2 NOX 802 02 0z €0z NOX co
TIME PPM % PPH PPM % * % PPM PPH
21:39:18 29 13.6 197 1078 4.0 4.4 14.8 217 32
21:39:38 25 13.5 201 1078 4.1 4.5 14.9 221 28
© 21:39:59 25 13.5 203 1084 4.1 4.5 14.9 223 28
21-40:15 30 13.5 203 1084 4.0 4.4 14.9 223 33
21:40:3% 27 13.5 202 1080 4.0 4.4 14.9 2zz 30
21:40:58 25 13.5 201 1078 4.0 4.4 14.8 221 28
21:41:18 23 13.5 200 1078 4.0 4.4 14.8 220 25
21:41:39 27 13.5 200 1075 4.0 4.4 14.9 220 30
21:41:59 27 13.5 200 1073 4.0 4.4 4.8 220 36
21:42:19 23 13.6 200 1073 3.8 4.2 14.% 220 25
21:42:39 29 13.8 198 1073 3.8 4.3 15.0 218 3z
21:42:58 28 13.6 198 1075 3.9 4.3 14.8 218 31
21:43:19 28 13.6 187 1076 4.1 4.5 14.9 217 31
21:43:38 29 13.5 196 1076 4.0 4.4 14.9 216 32
21:43:59 29 13.4 195 1079 3.9 4.3 14.7 215 32
21:44:19 31 13.5 185 1078 3.8 4.2 14.9 215 34
21:44:38 25 13.6 195 1078 3.8 4.2 14.9 215 32
21:44:59 25 13.4 196 1085 3.8 4.2 14.8 216 28
21:45:19 33 13.6 196 1086 3.8 4.2 15.0 216 36
21:45:38 28 13.7 197 1094 3.8 4.2 15.0 (3%} 31
21:45:59 30 13.5 187 1099 3.7 4.1 4.8 217 a3
21:46:19 as 13.6 197 1104 3.5 3.9 15.0 217 39
21:46:3% 35 13.9 197 1108 4.0 4.4 15.3 217 39
21:46:.59 65 13.4 186 11ed 3.6 4.0 14.7 216 72
21:47:19 70 13.7 196 1124 4.0 4.4 15.1 216 77
21:47:38 84 13.5 187 1128 4.0 4.4 14.9 217 70
21:47.58 52 13.6 198 1126 3.8 4.2 14.9 218 57
. 21:48:19 37 13.8 200 1124 3.8 4.3 14.9 220 41
4 21:48:3¢ 32 13.6 198 1iz3 3.8 4.2 4.9 218 36
‘ ( B 21:48:59 28 13.5 197 1118 3.8 4.2 14.8 217 31
’ 21:48:18 8 13.8 196 1115 3.9 4.3 14.9 218 32
21:49:38 33 13.6 185 1110 3.8 4.2 15.0 215 36
21:49:59 30 13.6 195 1110 3.7 4.1 15.0 21% 33
21:50:19 29 13.6 194 1119 3.8 4.2 i4.9 213 32
21:50:39 3 138 194 1111 3.9 4.3 15.0 213 34
21:50:58 33 13.5 193 1115 3.8 4.2 14,3 212 36
21:51:18 30 13.6 193 1115 3.9 4.3 14.9 212 33
21:51:38 31 12.6 183 1116 3.8 4.3 15.0 212 34
21:51:58 33 13.8 194 1118 3.8 4.2 15.0 213 36
21:52:19 32 13.6 195 1120 3.9 4.3 14.9 215 35
21:52:39 33 13.5 194 1123 4.0 4.4 14.9 213 36
21:52:58 KE] 13.5 194 1124 3.8 4.2 14.9 213 36
21:53:18 36 13.4 183 1121 38 4.3 14.7 212 40
21:53:38 35 13.5 193 1120 3.8 4.2 14.9 212 . 38
23:53:59 31 13.5 183 1119 3.8 4.2 14.8 21z . 34
21:54:19 a3 13.4 192 1113 3.7 4.1 14.7 2il 36
21:54:39 37 13.86 192 1114 3.8 4.3 14.9 211 41
21:54:59 35 13.6 193 1113 3.8 4.2 14.9 212 39
21:55:18 33 13.5 154 1114 3.8 4.2 14.8 - 213 . 36
21:55:39 3] 13.8 195 1111 3.8 4.2 15.0 215 34
21:55:59 a5 13.6 186 1111 3.6 4.0 15.0 216 39
21:56:19 36 13.6 198 1116 3.8 4.2 15.0 218 40
21:56:38 36 13.7 197 1118 3.7 4.1 15.0 217 40
21:66:59 "33 13.7 195 1121 3.8 4.2 15.0 215 36
21:57:19 33 13.5 193 1121 3.8 4.2 14.8 21z 36
- 21:57:39 35 13.6 193 1119 1.8 4.2 15.0 212 39
21:57:59 30 13.6 193 1118 3.8 4.2 15.0 212 a3
21:58:18 33 13.7 193 1118 3.7 4.1 15.0 2i2 36
21:58:39 32 13.7 183 1119 3.8 4,2 15.1 212 a5
21:58:59 32 13.6 194 1119 3.7 4.1 15.0 213 35
21:59:19 33 13.6 185 1118 3.8 4.2 15.0 215 36
21:59:39 36 13.6 196 1118 3.6 4.0 15.0 216 a0
21:59:59 29 13.7 185 1118 3.7 4.1 15.1 215 32
22:00:19 30 13.7 196 1118 3.8 4.2 15.0 216 33
22:00:39 35 13.6 196 1120 3.7 4.1 15.0 39



Continuous Monitoring Aprit 15, B2 MW, Reburn

----------------- Wet ~e—-cmeemeem e Ory Dry bry Dry

co co2 NOX sp2 02 02 oz ROX cc

TIME PPM % PPM PPM % % . X PPM PPM
22:00:59 36 13.6 185 1116 3.8 4.2 15.0 215 40
22:01:19 28 13.8 194 1115 3.7 4.1 15.0 213 31
22:01:39 31 13.5 194 1115 3.8 4.2 14.8 213 34
22:01:55 30 13.8 193 1116 3.6 4.0 15.0 2iz 33
22:02:19 30 13.7 183 1116 3.5 3.8 15.1 212 33
22:02:39 40 13.7 193 1115 3.5 3.8 15.1 212 44
22:02:58 44 13.8 192 1121 3.5 3.8 15.3 211 48
22:03:19 45 13.8 192 1128 3.5 3.8 15.3 211 50
22:03:39 48 13.7 192 112% 3.4 3.7 15.1 2i1 53
22:03:59 47 13.9 192 1129 3.6 4.0 15.3 21l 52
22:04:18 45 13.9 192 1129 3.6 4.0 " 15.2 211 50
22:04:39 39 13.8 192 1128 3.7 4.1 15.1 211 43
22:04:59 38 13.7 192 1123 3.6 4.0 15.1 211 42
22:05:19 47 13.8 o192 1121 3.6 4.0 15.1 211 52
22:05:39 55 13.7 192 1120 3.6 4.0 15.1 211 61
22:05:58 58 13.7 190 1118 3.8 4.2 15.0 208 64
22:06:18 57 13.7 188 1113 3.8 4.2 15.0 207 63
22:06:39 ’ 52 13.5 187 1105 3.8 4.2 14.9 206 57
22:06:58 65 13.6 188 1100 3.8 4.2 14.9 207 72
22:07:18 60 13.5 190 1095 4.1 4.5 14.8 209 66
22:07:38 42 13.4 194 1091 4.0 4.4 14.8 213 48
22:07:58 38 13.4 197 1085 4.0 4.4 14.7 217 42
22:08:19 43 13.4 201 1079 4.0 4.4 14.8 221 47
22:08:39 35 13.5 205 1075 3.7 4.1 14.8 226 38
22:08:58 35 13.6 208 1075 3.8 4.2 14.9 228 38
22:09:18 47 13.7 208 1074 3.8 4.2 15.0 229 - 52
22:09:39 49 13.6 205 1081 3.7 4.1 14.8 226 54
22:09:59 40 13.5 200 1084 3.8 4.2 14.9 220 44
22:10:18 40 13.6 198 1085 3.9 4.3 14.9 219 44
22:10:39 43 13.6 198 1080 3.8 §.2 14.8 218 47
22:10:58 45 13.5 198 1083 3.8 4.0 14.8 218 - 50
22:11:19 42 13.7 200 1094 3.6 4.0 15.0 220 46
22:11:38 52 13.7 201 1095 3.8 4.2 15.1 22l 57
22:11:358 52 13.5 200 10839 3.8 4.2 14.9 220 57
22:12:18 40 13.86 189 1098 3.7 4.1 15.0 218 44
22:12:39 36 13.5 188 1099 3.8 4.2 14.9 218 40
22:12:59 53 13.6 201 1098 3.7 4.1 15.0 221 58
22:13:18 56 13.6 202 1101 3.7 4.1 15.0 222 62
22:13:38 45 13.7 203 1104 3.7 4.1 15.1 223 50
22:13:59 44 13.6 203 1103 3.5 a9 15.0 223 48
22:14:19 42 13.8 201 1104 3.6 4.0 15.1 221 46
22:14:39 50 13.8 199 1105 3.6 4.0 .15.2 218 55
22:14:58 &7 13.7 193 1108 3.8 4.2 15.1 21z 74
22:15:19 62 13.7 192 1111 3.8 4.2 15.1 211 68
22:15:38 47 13.6 191 1109 3.7 4.1 15.0 210 52
22:15:58 42 13.6 192 1109 3.5 3.9 15.0 211 .~ 48
22:16:19 45 13.7 195 1108 3.6 4.0 15.1 215 50
22:16:39 60 13.7 195 1108 3.6 4.0 15.1 215 66
22:16:59 70 13.8 195 1110 3.7 4.1 151 215 17
22:17:19 76 13.8 195 1111 3.5 3.8 15.1 .215 B4
22:17:38 93 13.8 197 1116 3.7 4.1 15.2 217 102
22:17:59 72 13.9 188 1120 3.5 3.9 15.3 218 78
22:18:18 49 13.8 199 1126 iz 4.1 15.2 218 54
22:18:39 44 13.8 198 1126 3.8 4.2 15.2 218 48
22:18:59 48 13.7 198 1125 3.8 4.2 15.0 219 53
22:19:19 37 13.86 01 1123 3.4 3.7 14.9 221 41
22:19:39 39 13.9 203 1119 3.5 a.9 15.2 223 43
22:18:59 60 13.9 202 1123 3.6 4.0 15.3 222 66
22:20:19 65 13.7 200 1124 3.6 4.0 15.1 220 72
22:20:39 61 13.8 195 1124 3.5 3.9 15.1 215 67
22:20:59 55 13.9 192 1125 3.7 4.1 15.3 211 61
2e:21:19 62 13,5 182 1128 3.6 4.0 15.0 211 68
22:21:38 53 13.8 194 1124 3.6 4.0 15.1 213 58
22:21:59 55 13.8 195 1119 ‘3.6 4.0 15.2 Z15 61
22:22:18 52 13.8 195 1123 3.5 3.9 15.1 215 57
22:22:39 62 13.9 194 1124 3.5 3.9 15.3 213 68
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Continuous Monitoring April 15, 82 MW, Reburn

-------------- Wet ----o--omemse e Dry Ory bry Dry

co coz NOX s0z 02 0z coz NOX co

TIME PPM % PPH PPM % % % PPM PPM
22:22:59 77 14.0 182 1130 3.5 3.8 15.4 211 85
22:23:18 94 13.8 188 1136 3.5 3.8 15.2 207 103
22:23:39 85 13.8 188 1141 3.5 3.8 15.2 207 94
22:23:59 84 13.9 187 1140 3.5 3.9 15.3 206 92
22:24:18 &7 13.8 187 1141 3.5 3.9 15.2 206 EL
22:24:38 142 14.0 188 1143 3.5 3.9 15.4 207 156
22:24:59 158 13.8 180 1146 3.5 3.9 15.2 209 174
22:25:19 122 13.8 i1 1148 3.7 4.1 - 15.2 210 134
22:25:39 g5 13.8 181 1148 3.5 3.8 ~15.2 210 105
22:25:58 a0 13.7 191 1144 3.7 4.1 15.0 210 99
22:26:19 80 13.7 191 1143 3.7 4.1 15.1 210 LL
22:76:39 69 13.7 193 1138 3.7 4.1 15.1 212 76
22:26:59 66 13.6 185 1138 3.6 4.0 15.0 215 73
22:27:18 70 13.8 196 11386 3.5 3.9 15.1 216 77
22:27:39 92 13.8 188 1135 3.7 4.1 15.0 218 101
22:27:58 112 13.7 198 1136 3.7 4.1 15.1 218 123
22:28:19 112 13.7 198 1138 3.7 4.1 15.1 218 123
22:28:39 108 13.6 197 1135 3.8 4.2 14.8 217 120
22:28:59 115 13.5 197 1135 3.6 4.0 14.8 217 127
22:29:19 103 13.8 197 1133 3.7 4.1 5.2 217 113
22:29:39 132 13.5 198 1133 3.6 4.0 14.8 218 145
22:29:58 122 13.7 20l 1133 3.7 4.1 15.0 221 134
22:30:18 118 13.8 201 1133 3.7 4.1 15.2 221 131
22:30:39 130 13.6 198 1133 3.7 4.1 15:0 218 143
22:30:59 103 13.7 195 1134 3.6 4.0 15.1 219 113
22:31:18 80 13.8 198 1134 3.9 4.3 15.2 218 93
22:31:38 118 13.5 198 1138 3.5 3.9 14.9 218 130
22:31:59 98 13.7 198 1131 3.6 4.0 15.0 218 108
- 22:32:19 98 13.8 200 1128 3.6 4.0 15.1 220 108
({ 22:32:3% 86 13.7 201 1130 3.5 3.9 15.0 221 95
L 22:32:59 67 13.9 201 1130 3.8 4.0 15.3 221 74
) 22:33:18 86 13.9 200 1135 3.4 3.7 15.2 220 95
22:33:39 67 13.8 198 1136 3.8 4.2 15.2 218 74
22:33:59 48 13.8 200 1136 3.7 4.1 15.1 220 53
22:34:19 53 13.8 198 1133 3.5 3.8 15.2 218 58
22:34:38 74 13.8 z00 1128 3.5 3.9 15.2 220 81
22:34:58 122 13.8 199 1125 3.7 4.1 15.1 z19 134
22:35:19 167 13.7 198 1123 3.8 4.2 15.1 218 184
22:35:39 139 13.7 196 112¢ 3.5 3.9 15.1 216 153
22:35:59 114 13.8 185 1115 3.8 4.2 15.1 215 125
22:36:18 108 13.7 198 1111 3.7 4.1 15.1 218 119
22:36:389 128 13.7 200 1115 3.5 3.9 15.1 220 138
22:36:58 138 13.7 201 1115 3.5 3.9 1.0 - 22l 152
22:37:18 131 13.8 200 1114 3.8 4.2 15.2 220 144
22:37:38 160 13.8 198 1115 3.5 3.9 15.2 218 176
22:37:59 132 13.6 1896 1114 3.6 4.0 15.0 216 - 145
22:38:19 86 13.7 195 1108 3.6 4.0 15.1 215 85
22:38:39 85 13.8 183 1108 3.6 4.0 15.2 212 94
22:38:55 133 13.7 194 1105 .7 4.1 15.0 213 146
22:39:19 180 13.7 193 1105 3.8 4.2 15.0 . ele 198
22:38:39 144 13.7 194 1104 3.7 4.1 15.0 213 158
22:39:59 107 13.6 186 1100 3.9 4.3 15.0 . 216 118
22:40:19 118 13.5 197 11061 3.8 4.2 14.9 217 130
22:40:38 121 13.6 199 1096 4.0 4.4 14.9 219 133
22:40:58 111 13.5 202 1093 4.0 4.4 14.8 222 122
22:41:18 94 13.4 205 1089 3.9 4.3 14.8 226 103
22:41:39 77 13.5 208 1088 3.9 4.3 14.8 229 85
22:41:59 80 13.5 21¢ 1084 4.1 4.5 14.8 231 88
22:42:19 80 13.8 212 1085 4.0 4.4 15.0 233 a8
22:42:39 68 13.4 212 1085 3.8 4.2 14.8 233 g7
22:42:59 99 12.5 210 1081 4.1 4.8 14.9 231 109
22:43:19 123 13.4. 208 1081 4.0 4.4 14.7 225 135
22:43:39 112 13.4 208 1078 4.0 4.4 14.7 229 123
22:43:59 81 13.5 211 1076 3.9 4.3 14.8 232 100
22:44:18 18 13.5 211 1075 3.8 4.2 14.8 232 86
22:44:39 79 13.6 210 1074 3.9 4.3 14.9 231 87
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Continuous Monitoring April 15, B2 MW. Reburn

----------------- Wet —------mmmmemee Dry Dry Dry Dry
€o coz NOX S0z o2 0z coz NOX co

TIME PPM % PPM PPM * % 4 PPM - PPH
22:44:59 73 13.5 209 1080 3.8 4.2 14.9 230 80
22:45:19 80 13.5 208 1081 3.9 4.3 14.9 gz9 66
22:45:39 LL] 13.86 208 1083 4.0 4.4 14.9 230 65
22:45:59 79 13.5 208 1088 3.8 4.3 14.9 22% 87
A1 B V] 85 13.4 Z10 1082 3.8 4.7 14.7 231 97
22:46:39 B7 13.5 211 1083 3.8 4.2 14.9 232 74 }
22:46:59 - 82 13.6 z11 1079 3.8 4.2 14.9 232 S0
22:47:19 . 88 13.3 211 1083 3.8 4.0 - 14,7 232 108
22:47:39 B6 13.6 21 1080 3.9 4.3 "15.0 232 a5
22:47:59 a1 13.7 21 1084 4.2 4.6 15.1 232 100
22:48:18 58 13.4 210 1091 4.1 4.5 14.7 231 B4
22:48:39 43 13.4 212 1096 4.0 4.4 14.7 233 47
22:48:59 43 13.4 218 1098 3.8 4.2, 14.8 240 54
22:49:19 B8 13.4 224 1098 3.9 4.3 14.8 246 75
22:49:39 73 13.5 226 1083 3.9 4.3 14.9 248 BO
22:49:58 80 13.5 218 108G 3.9 4.3 14.8 z4a0 88
22:50:15 80 13.5 Z15 1030 3.9 4.3 14.8 237 88
22:50:39 £9 13.5 208 1088 3.8 4.3 14.8 230 76
22:50:5% 78 13.5 206 1061 3.9 4.3 14.9 227 86
22:51:19 67 13.5 206 1055 3.8 4.2 14.9 227 74 -
22:51:39 55 13.4 207 1085 3.9 4.3 14.8 228 61
22:51:59 62 13.5 208 1086 3.8 4.2 14.9 230 68
22:52:19 73 13.4 210 1095 4.1 4.5 14.8 231 80
22:52:39 77 13.% 212 1095 3.9 4.3 14.8 233 85
22:52:59 77 13.5 213 1096 3.9 4.3 14.9 234 85 -
22:53:19 65 13.5 214 1100 3.9 4.3 14.8 235 72 .
22:53:39 67 13.5 215 1099 4.0 4.4 14.9 237 74 .
22:53:50 72 13.3 214 1083 3.8 4.2 14.7 235 78
22:54:19 75 13.4 213 1093 3.8 4.3 14.7 234 83 ST Y
22:54:39 78 13.8 211 1080 3.8 4.2 14.8 232 87 { i)
22:54.:59 84 13.5% 210 1094 3.9 4.3 14.8 231 92
22:55:18 ] 13.4 211 1091 3.8 4.2 14.8 232 €6
22:55:3% 52 13.4 211 1086 4.0 4.4 14.7 232 57
22:55:59 60 13.4 211 1086 3.9 4.3 14.7 232 66 -
22:56:18 85 13.4 208 1083 4.0 4.4 14.7 230 61
22:56:38 54 13.3 210 1078 4.0 4.4 14.6 231 59 4
22:56:58 72 13.4 210 1076 3.9 4.3 14.7 231 79
22:57:18 69 13.3 z12 1074 4.1 4.5 14.7 233 76
22:57:39 63 13.3 213 1073 4.0 4.4 14.6 234 69
22:57:%8 57 13.4 215 1074 4.0 4.4 14.7 237 63
22:58:18 48 13.4 217 1073 3.8 4.3 14.7 239 53
22:58:39 57 13.4 219 1075 3.8 4.3 14.7 241 63
22:58:59 65 13.4 219 1073 3.8 4.2 14.7 241 72
22:59:19 85 13.5° 217 1075 3.8 4.2 14.8 239 61 J
22:59:39 48 13.3 215 1078 3.8 4.2 146 237 . 53
22:58:58 52 13.5 215 1078 3.8 4.2 14.9 237 - 57
23:00:19 43 13.5 215 1079 3.8 4.2 14.8 237 47
23:00:39 43 13.5 216 1081 3.8 4.2 14.9 238 47 :
23:00:58 47 13.6 216 1086 3.8 4.2 14.9 238 52
23:01:19 39 13.5 214 1089 3.7 4.1 14.8 235 43
23:01:39 40 13.5 213 1030 3.9 4.3 14.9 234 44
23:01:59 48 13.5 214 1080 3.7 4.1 14.9 235 53
23:02:19 59 13.5 213 1094 3.8 4.3 14.8 234 65 : ]
23:02:39 57 13.6 213 1096 3.8 4.2 14.9 234 63 i
23:02:59 59 13.4 212 1099 4.0 4.4 14.8 233 65 .
23:03:18 72 13.4 212 1100 3.8 4.2 14.8 233 79 ’ -
23:03:38 58 13.4 213 1099 3.9 4.3 14.7 234 64
23:03:59 53 13.3 215 1094 4.0 4.4 14.7 237 58
23:04:18 52 13.3 216 1091 38 4.3 14.7 238 57
23:04:39 47 13.4 215 1089 4.0 4.4 14.7 237 - 52
23:04:58 48 13.3 218 1086 3.9 4.3 14.6 240 53
23:05:18 58 13.3 218 1088 3.9 4.3 14.7 241 64
23:05:38 58 13.4 222 1086 3.9 4.3 14.7 244 64
23:05:58 50 13.2 221 1089 4.0 4.4 14.5 243 55
23:06:19 83 13.3 221 1088 3.8 4.2 4.6 243 58
23:06:3% 62 13.4 220 1090 4.0 4.4

14.7 242 68 )J
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Continucus Mon

itoring April 15, B2 MW, Reburn

A-21

----------------- Wet ======rromsmommo- Dry Dry Dry Dry

€o coz NOX sh2 02 02 coz HOX ce

TIME FPM % PPM PPH % % % PPM PPM
23:06:59 58 13.3 220 1088 3.9 4.3 14.6 242 64
23:07:18 57 13.4 221 1091 3.8 4.2 14.7 243 63
23:07:38 62 13.4 221 1083 3.7 4.1 14.7 243 68
23:07:58 69 13.4 220 1099 3.8 4.2 14.7 242 76
23:08:18 72 13.4 218 11 3.8 4.2 14.8 240 78
23:08:39 65 13.4 216 1101 3.7 4.1 14.7 238 7
23:08:59 89 13.4 216 1104- 3.8 4.2 14.8 238 98
23:00:18 114 13.% 216 1110 3.8 4.2 14.8 238 125
23:09:39 88 13.4 217 1114 3.9 4.3 14.7 239 97
23:09:59 76 13.4 214 1113 3.8 43 148 235 84
23:10:18 69 13.4. 213 1114 3.8 4.3 14.8 234 76
23:10:39 63 13.4 212 1115 3.9 4.3 14.8 233 69
23:10:59 92 13.4 213 1118 a8 4.2 14.8 234 101
23:11:19 78 13.5 213 1118 3.9 4.3 14.8 234 86
23:11:38 62 13.4 214 1123 3.9 4.3 14.7 235 68
23:11:58 75 13.3 21z 1128 3.8 4.2 14.6 233 83
23:12:18 68 13.4 212 1124 4.0 4.4 14.7 233 75
23:12:38 65 13.4 210 1126 3.7 4.1 14.7 231 72
23:12:59 50 13.4 211 1128 4.0 4.4 14.7 232 55
23:13:18 60 13.3 211 1128 4.0 4.4 14.6 232 66
23:13:39 65 13.3 Z12 1131 3.9 4.3 14.7 233 72
23:13:59 58 13.3 z14 1133 3.9 4.3 14.6 235 64
23:14:19 53 13.3 216 1130 3.8 4.2 14.6 238 58
23:14:39 51 13.4 218 1131 3.8 4.2 14.7 240 56
23:14:52 58 13.5 218 1135 4.0 4.4 14.8 240 64
23:15:19 70 13.2 217 1135 4.0 4.4 14.5 238 i7
23:15:39 73 13.3 215 1138 3.8 4.2 14.86 237 B0
23:15:59 70 13.4 215 1135 3.8 4.2 14.8 237 77
23:16:15 70 13.4 216 1138 4.0 4.4 14.7 238 77
(/“”' 23:16:39 73 13.3 217 1139 38 4.3 14.6 239 80
: 23:16:59 53 13.4 217 1138 3.9 4.3 14.8 239 58
B 23:17:18 50 13.4 216 1140 3.8 4.2 14.7 238 55
23:17:38 72 13.3 214 1141 3.8 4.3 14 6 235 79
23:17:58 86 13.3 211 1140 4.0 4.4 14.6 232 95
23:18:19 81 13.3 Faly 1138 4.0 4.4 14.7 231 89
23:18:38 82 13.3 207 1134 3.8 4.2 14 .8 228 90
23:18:59 67 13.4 205 1129 4.0 4.4 14.7 226 74
23:159:19 88 13.3 203 1131 3.9 4.3 14.6 223 a7
23:19:38 82 13.2 203 1128 3.8 4.3 146 223 a0
23:19:59 65 13.3 208 1128 4.0 4.4 14.6 229 72
23:20:19 74 13.3 210 1126 4.0 4.4 14.6 231 81
23:20:38 69 13.2 212 1124 4.0 4.4 14.5 233 76
23:20:58 84 13.3 214 1121 4.0 4.4 14.6 235 82
23:21:18 87 13.3 213 1123 4.0 4.4 14.6 234 96
23:21:38 72 13.1 213 1123 4.0 4.4 14.4 234 79
23:21:59 63 13.2 213 1119 3.8 4.2 14.6 234 . 69
23:22:19 52 13.3 213 1119 3.8 4.2 14.6 234 57
23:22:39 57 13.2 212 1121 3.9 4.2 14.5 233 63
23:22:59 58 13.3 210 1124 3.9 4.3 146 231 65
25:23:19 56 13.2 207 1125 3.8 4.3 14.6 . 228 €2
23:23:38 72 13.2 206 1124 3.9 4.3 14.5 227 78
23:23:59 68 13.2 205 1123 3.8 4.2 14.6 226 75
23:24:19 58 13.3 205 1124 3.8 4.2 14.6 226 B4
23:24:38 8 13.2 204 1125 3.8 4.2 14.5 224 89
23:24:59 78 13.3 203 1128 3.8 4.2 14.6 223 86
23:25:18 58 13.3 203 1128 3.8 4.2 14.6 223 64
23:25:39 57 13.3 201 1133 3.8 4.2 14.6 221 63
23:25:59 67 13.2 200 1130 3.8 4.2 14.6 220 74
23:26:19 72 . 13.3 200 1130 3.7 4.1 14.6 220 79
23:26:39 67 13.4 189 1129 3.6 4.0 14.7 219 74
23:26:59 73 13.4 198 1128 3.9 4.3 14.7 218 80
23:27:18 70 13.3 199 1134 3.7 4.1 14.8 219 77
23:27:39 66 13.3 198 1130 3.8 4.2 14.6 218 73
23:27:58 54 13.3 200 1128 3.7 4.1 14.6 220 59
23:28:19 48 13.2 202 1128 3.7 4.1 14.5 222 53
. 23:28:39 51 13.3 204 1126 4.0 4.4 4.6 224 56



Continuous Monitoring April 15, B2 MW, Reburn

----------------- Wet ----------anannen Dry Dry Dry Dry
co coz NOX sp2 0z 1474 - CoZ . NOX o
TIME PPH ¥ PPM PP¥ 4 % % PFM PPM
23:78:5% 60 13.2 205 1123 3.7 - 4.1 14.6 2286 b6
23:29:19 58 13.2 206 1124 3.8 4.2 14.6 227 B5
23:29:38 60 13.3 208 1123 4.0 4.4 4.6 228 66 -
23:29:58 72 13.2 210 1121 3.8 4.2 14.5 231 79 g
23.30:19 85 131 210 1118 3.8 4.2 14.5 231 72
23:30:39 53 13.2 210 1118 3.8 4.2 14.6 231 58
23:30:58 57 13.2 211 1115 3.8 4.2 14.5 232 63 v
Avg 64 13.5 203 1109 3.8 4.2 14.9 223 70 -*
co coz NOX 802 B2 Dry Dry Dry Dry .
PP % PPM PPM % 02 oz NDX co
i X PPK PPM
;
an
{
A22 j



Continuous Monitoring April 22, 55 MW, Reburn

----------------- Wet -=-------—-eeemee Dry Dry Dry Dry
co coz NOX 502 02 02 coz ROX co
TIME PPK % PPM PPH % % X PPM PPM
22:24:08 8 12.8 343 1158 4.1 4.5 14.2 377 8.9
22:24:2% iz 13.0 340 1160 4.4 4.8 14.3 374 13.2
22:24:48 13 12.8 338 1170 4.4 4.8 14.1 372 14.3
22:25:09 12 12.7 335 1165 §.3 4.7 14,0 J6F 13.2
22:25:29 13 12.7 334 1158 4.4 4.8 14.0 367 14.3
22:25:49 12 12.7 335 1156 4.5 5.0 13.8 369 13.2
22:26:09 12 12.7 338 11583 4.4 4.8 13.9 372 13.2
22:26:28 10 12.6 342 1148 4.4 4.8 13.8 376 11.0
22:26:49 12 12.8 346 1144 4.2 4.6 13.9 381 13.2
22:27:09 12 1z.8 348 1144 4,2 4.6 14.1 383 13.2
22:27:29 12 12.8 347 1148 4.2 4.6 14.1 382 13.2
22:27:48 13 12.9 344 1159 4.3 4.7, 14.1 378 14.3
22:28:09 15 12.7 342 1163 4.4 4.8 14.0 376 16.5
22:28:29 12 12.7 342 1163 4.5 5.0 14.0 376 13.2
22:28.49 10 12.7 344 1160 4.5 5.0 13.89 378 11.0
22:28:09 10 12.5 347 1148 4.4 4.8 13.8 382 11.0
22:28:2% 12 12.6 350 1138 4.4 4.8 13.9 385 13.2
22:28:49 11 12.7 353 1125 4.2 4.6 13.8 388 12.1
22-30:08 13 12.6 354 111% 4.3 4.7 13.9 389 4.3
272:30:28 11 12.8 383 1113 4.2 4.6 14.0 388 12.1
22:30:49 10 12.8 350 1108 4.3 4.7 14.1 385 11.0
22:31:09 12 12.7 348 1108 4.2 4.6 13.9 383 13.2
22:31:28 11 12.6 347 1103 4.2 4.6 13.9 382 12.1
22:31:49 10 12.7 347 1104 4.2 4.6 14.0 382 11.9
22:32:09 12 12.8 347 1106 4.2 4.6 14.0 382 13.2
22:32:29 11 12.8 347 1108 4.2 4.6 14.1 382 12.1
22:32:49 12 12.56 346 1110 4.2 4.6 14,1 381 13.2
22:33:08 13 12.9 347 1110 4.2 4.6 14.1 382 14.3
22:33:28 9 12.9 348 1118 4.2 4.6 14.1 383 9.8
72:33:48 13 12.9 48 1120 4.2 4.6 14.1 383 14.3
22:34:0% 13 1z2.8 347 1174 4.2 4.6 14.1 382 14.3
22:34:28 10 1z.8 345 1126 4.2 4.6 14.1 380 11.0
22:34:43 13 12.8 343 1130 4.2 4.6 141 377 14.3
22:35:09 14 12.9 343 1131 4.2 4.6 14.2 377 15.4
22:35:29 12 12.8 344 1136 4.2 4.6 14.1 378 13.2
22:35:49 11 12.8 344 1138 4.2 4.6 14.2 378 12.1
22:36:09 12 13.0 344 1144 4.2 4.6 14.3 378 13.2
22:36:29 14 12.8 343 1146 4.4 4.8 14.1 377 15.4
22:36:49 13 12.8 338 1146 4.4 4.8 14.1 373 14.3
22:37:09 13 12.7 338 1140 4.3 4.7 14.0 372 14.3
22:37:2% i0 12.5 340 1138 4.2 4.6 13.8 374 11.0
22:37:49 10 12.6 343 1138 4.2 4.6 13.8 377 11.0
22:38:08 13 12.6 346 1144 4.3 4.7 13.8 381 14.3
22:38:29 10 12.5 344 1148 4.2 4.6 13.8 378 1.0
22:38:48 12 12.6 342 1146 4.4 4.8 13.89 376 13,2
22:39:09 12 12.8 340 1144 4.4 4.8 14.1 374 13.2
22:39:29 12 12.7 341 1146 4.3 4.7 ©14.0 375 13.2
22:39:49 10 12.8 3az 1144 4.4 4.8 14.1 376 11.0 -
22:40:0% 10 12.8 345 1145 4.2 4.6 14.1 380 1.0
22:40:29 12 12.8 347 1145 4.0 4.4 14.0 382 13.2
22:40:49 13 12.8 348 1148 3.7 4.1 14.2 383 14.3
22:41:08 14 13.1 345 1155 3.8 4.3 14.4 380 15.4
22:41:29 14 13.2 338 1169 3.9 4.3 14.6 373 15.4
22:41:49 14 13.2 328 1184 3.9 4.3 14.58 361 15.4
22:42:09 16 13.2 322 1180 3.9 4.3 14.5 354 17.6
22:42:29 50 13.3 318 1184 4.2 4.6 14.6 351 55.0
22:42:49 80 12.5 315 1200 4.3 4.7 14.2 347 899.0
22:43:09 52 12.8 318 1189 4.2 4.6 14.} 350 57.2
22:43:29 20 13.0 325 1178 4.3 4.7 14.3 358 33.0
22:43:49 30 12.8 335 1173 4.4 4.8 14.0 369 33.0
22:44:09 30 12.8 341 1168 4.5 L) 14.1 378 33.0
22:44:29 19 12.7 343 1163 4.4 4.8 14.0 377 20.9
22:44:49 14 12.7 345 1156 4.4 4.8 13.9 aso 15.4
22:45:09 17 12.7 347 1153 4.3 4.7 14.0 382 18.7
22:45:29 i3 12.5 347 1150 4.3 4.7 13.8 382 14.3
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Continuous Monitering April 22, 55 MW, Reburn

Dry

----------------- Wet --==mmmmeemeaee Dry Ory Dry
ce coz NOX s02 0z 02 coz NOX co
TIME PPM % PPM PPH % % % PPH PPM

22:45:49 10 12.5 347 1154 4.2 4.6 13.8 382 11.¢
22:46:09 14 12.6 348 1156 4.1 4.5 13.9 383 15.4
22:46:29 15 12.8 348 1158 4.1 4.5 14.0 383 16.5
22:46:48 14 12.9 348 1164 4.2 4.6 14.2 383 15.4°
22:47:09 14 13.0 345 1168 4.3 4.7 14.3 380 15.4
228729 15 12.§ 343 1171 4.4 4.8 142 377 16.5 )
22:47:48 13 12.8 343 1168 4.4 4.8 14.0 377 14.3 =
22:4B8:08 16 12.8 345 1166 4.3 4.7 14.0 380 17.8 J
22:48:28 13 12.8 347 1164 4.2 4.6 14.1 382 14.3
22:48:49 11 12.8 348 1161 4.2 4.6 - 14.1 383 12.1
22:49:09 15 12.% 348 1156 A2 4.8 14.2 383 16.5 -
22:49:29 12 12.9 347 1156 4.4 4.8 14.2 382 13.2 !
22:49:49 14 12.9 347 1156 4.4 4.8 141 ase 15.4
22:50:09 12 12.7 347 1154 4.4 4.8 13.9 382 13.2
22:50:28 12 12.8 347 1151 4.2 4.6 14,1 382 13.2
22:50:49 14 12.8 348 1150 4.3 4.7 4.1 383 15.4 g
22:51:09 12 12.8 348 1158 4.2 4.6 14.0 383 13.2
22:581:29 14 1z.9 346 1164 4.2 4.6 14.2 s 15.4
22:51-49 15 13.0 340 1171 4.2 4.6 14.2 374 16.3%
22:52:08 14 12.9 334 1178 4.1 4.5 141 367 15.4 .
22:52:29 12 13.0 33 1184 4.0 4.4 14.3 364 13.2 -
22:52:49 14 13.1 331 1188 4.1 4.5 4.4 364 15.4
22:52:08 14 13.0 333 1180 41 4.5 14.3 366 15.4 “
22:53:2% 15 13.1 336 1188 4.0 4.4 14.4 3 16.5
22:53:49 13 12.9 338 1181 4.0 4.4 14,2 372 14.3 1
22:54:09 14 12.8 340 1174 4.2 4.6 14.0 374 15.4
22:54:29 13 12.8 340 1173 4.2 4.6 14.1 374 14.3 ]
22:54:49 15 12.9 340 1173 4.1 4.5 14.2 374 16.5
22:55:09 12 12.9 342 1173 4.0 4.4 14.2 376 13.2
22:55:29 14 13.0 342 1175 4.0 4.4 14.3 376 15.4 v ]
22:55:49 17 13.1 a4 1183 3.9 4.3 14.4 375 18.7 ; )
22:56:08 15 13.1 33e 1180 4.0 4.4 14.5 372 16.5 ;
22:56:28 14 13.1 333 1195 4.0 4.4 14.4 369 15.4
22:56:48 13 13.1 334 1199 4.0 4.4 14.4 367 14.3 -
22:57:09 16 13.1 335 1194 4.0 4.4 14.4 368 17.6
22:57:28 14 13.0 338 1186 4.0 4.4 14.3 372 15.4
22:57:49 13 13.0 340 1183 4.0 4.4 14.3 374 14.2
22:58:09 15 13.0 342 1189 4.0 4.4 14.3 376 18.5 -
22:58:29 12 13.0 342 1184 3.8 4.2 14.3 376 13.2
22:58:49 12 13.1 340 1185 3.7 4.1 14.4 374 13.2
22:59:09 12 13.0 339 1189 3.8 4.2 "14.3 373 13.2
22:59:29 13 13.0 337 1181 3.9 4.3 14.3 37 14.3
22:59:49 11 13.0 334 1199 4.0 4.4 14.3 367 12.1
23:00:09 12 13.0 330 1201 4.0 4.4 14.3 363 13.2 ]
23:00:29 13 13.1 329 1203 4.2 4.6 14.4 362 14.3
23:00:49 14 13.0 330 1203 4.3 4.7 14.3 363 - 15.4
23:01:09 13 12.9 335 1200 4.3 4.7 14.2 388 14.3
23:01:28 13 12.8 339 1191 4.2 4.6 4.1 373 14.3
23:01:49 12 13.0 342 1184 4.2 4.6 - 14.2 376 13.2 ]
23:02:08 16 12.9 342 1176 4.2 4.6 14.2 . 378 17.8
23:02:29 14 12.9 339 1180 4.2 4.6 4.2 373 15.4
23:02:49 14 12.8 335 1181 4.2 4.6 14.2 369 15.4
23:03:09 15 12.9 332 1181 4.2 4.6 14.2 365 16.5
23:03:29 17 12.9 330 1178 4.3 4.7 14.1 363 18.7
23:03:49 12 12.8 33t 1175 4.4 4.8 14.1 364 13.2
23:04:09 16 12.8 333 1170 4.2 4.6 14.1 366 17.6
23:04:29 17 12.8 338 1168 4.1 4.5 14.1 372 18.7
23:04:49 17 12.9 342 1168 4.0 4.4 14.2 are 18.7 _]
23:05:09 13 13.1 a4z 1174 4.0 4.4 14.4 a7e 14.3
23:05:28 13- 13.1 340 1180 4.0 4.4 14.4 374 14.3
23:05:49 15 13.0 337 1183 4.1 4.5 14.2 371 16.5
23:06:03 13 13.0 337 1185 4.1 4.5 14.3 an 14.3
23:06:29 12 13.0 338 1185 4.1 4.5 14.3 372 13.2
23:06:49 13 12.9 340 1184 4.2 4.6 14.2 374 14.3
23:07:09 11 12.9 340 1185 4.3 4.7 14.2 374 12.1
23:07:29 10 12.8 339 1185 4.3 4.7 14.1 373 11.0
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" Continuous Monitering April 22, 55 MW, Reburn

.Dry

----------------- Wet ===r---c--oo-—us- Pry Dry Dry

co ccz NOX S0z 02 0z coz NOX co
TIME PPH % PPH PPH % % % PP PPM
253:07:49 11 12.7 338 1180 4.2 4.6 13.8 372 12.1
23:08:09 13 1z.9 338 - 1173 4.3 4.7 14.1 372 14.3
23:08:28 12 1z2.9 kki] 1170 4.2 4.6 14.2 372 13.2
23708749 12 Py 335 11 4.2 4.6 14.1 369 13 2
23:09:00 16 12.9 333 1169 4.2 4.6 14.2 386 17.6
23:09:29 14 12.8 331 1166 4.2 4.8 14.2 364 15.4
23.09:48 i3 12.8 332 1161 4.3 4.7 14.1 365 14.3
23:10:09 13 12.8 336 1159 4.2 4.6 14.1 370 14.3
23:10:29 14 12.8 338 1154 4.1 4.5 14.2 372 15.4
€3:10:49 15 12.9 338 1158 4.1 4.5 14.2 3re 16.5
23:11:08 14 12.9 a7 1158 4.0 4.4 14.2 an 15.4
23:11:29 14 13.0 334 1163 4.0 4.4 14.3 387 15.4
23:11:49 13 12.8 331 1170 4.0 4.4 14,1 364 14.3
23:12:09 17 12.8 331 1176 4.0 4.4 14.2 364 18.7
23:12:29 iz 13.1 332 1180 4.0 4.4 14.4 365 13.2
23:12:4%8 13 13.1 332 118¢ 4.2 4.6 14.4 385 14.3
23:13:09 1 12.9 331 1188 4.2 4.6 14.1 364 12.1
23:13:29 12 12.9 333 1188 4.1 4.5 14.2 366 13.2
23:13:49 14 13.0 337 1185 4.2 4.6 14.3 371 15.4
23:14:09 18 12.8 341 1186 4.2 4.6 14.1 375 © 16.5
23:14:28 15 12.8 342 1184 4.2 4.6 14.1 376 16.5
23:14:48 13 12.8 340 1178 4.2 4.6 14.1 a74 14.3
23:15:09 13 12.8 341 1176 4.3 4.7 14.1 3715 14.3
23:15:29 13 . 12.8 341 1174 4.2 4.6 14.1 375 14.3
23:15:49 15 12.8 340 117¢C 4.2 4.6 14.1 374 16.5
23:16:08 14 12.8 341 1170 4.2 4.6 14.1 375 15.4
23:16:29 14 12.8 338 1166 4.2 4.6 i4.1 373 15.4
23:16:49 14 12.7 338 1165 4.3 4.7 13.8 372 15.4
/ 23:17:09 18 12.5 337 1163 4.2 4.6 13.7 371 19.8
g 23:17:29 g 1.6 337 1159 4.3 4.7 13.8 37 9.8
b 23:17:48 16 12.6 339 1154 4.2 4.6 13.8 373 17.6
23:18:08 15 12.5 34z 1145 4.4 4.8 13.8 376 18.5%
23:18:29 14 12.5 343 1143 4.3 4.7 13.8 377 15.4
23:18:49 12 12.6 343 1138 4.2 4.6 13.8 377 13.2
23:18:08 17 12.8 341 1139 4.2 4.6 121 375 18.7
23:19:29 - 15 12.9 341 1144 4.2 4.6 14.2 375 16.5
23:19:49 13 12.9 340 1150 4.2 4.6 14.2 374 14.3
23:20:09 15 1z2.¢ 340 1155 4.2 4.6 14.1 374 16.5
23:20:29 16 12.8 340 1159 4.2 4.6 14.1 374 17.6
23:20:49 14 12.8 340 1163 3.9 4.3 14.2 374 15.4
23:21:08 13 13.0 341 1164 4.1 4.5 14.3 375 14.3
23:21:29 19 13.0 338 1169 4.0 4.4 14.3 3arne 20.9
23:21:49 45 13.0 331 1180 3.6 4.0 14.3 364 49.5
23:22:09 50 13.2 327 1184 4.0 4.4 14.8 360 55.0
23:22:29 173 13.2 324 1204 4.2 4.6 14.6 356 .180.3
23:22:48 182 13.0 322 1215 4.3 4.7 14.3 354 - 200.2
23:23:09 82 13.0 321 1210 4.4 4.8 . 14.3 353 g0.2
23:23:29 as 12.7 325 1200 4.3 4.7 14.0 358 42.9
23:23:489 26 12.8 333 1189 4.3 4.7 14.1 366 28.6
23:24:00 18 12.8 338 1180 4.4 4.8 14.1 372 19.8
23:24:29 17 12.7 340 1171 4.3 4.7 14.0 374 18.7
23:24:49 19 12.8 342 1168 4.2 4.6 14.1 376 20.9
23:25:09 15 12.8 343 1160 4.2 4.6 14.1 377 16.5
23:25:29 16 12.8 342 1158 4.3 4.7 14.1 376 17.6
23:25:49 20 12.8 338 1155 4.2 4.6 14.0 372 22.0
23:26:08 13 12.8 338 1150 4.2 4.6 14.1 372 14.3
23:26:29 12 12.7 340 1150 4.2 4.6 14.0 374 13.2
23:26:49 14 12.5 342 1151 4.3 4.7 13.9 376 15.4
23:27:09 15 12.6 343 1153 4.2 4.6 13.8 an 16.5
23:27:29 13 12.5 343 1151 4.2 4.6 13.8 377 14.3
23:27:49 14 12.8 345 1151 4.2 4.6 14.0 380 15.4
23:28:09 15 13.0 346 1156 4.1 4.5 14.2 381 16.5
23:28:29 14 12.9 343 1160 4.2 4.8 14.2 77 15.4
23:28:49 13 12.9 343 1164 4.2 4.6 14.1 377 14.3
23:29:09 14 12.9 343 1166 4.0 4.4 14.2 377 15.4
23:29:29 15 13.0 345 1168 4.1 4.5 14.3 380 16.5
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Continucus Momitering April 22, 55 MW, Reburn
----------------- Wet -------ommmmeeeee Dry Dry Dry Dry
€0 coz NDX s02 02 02 coz ROX co

TIME PPM % FPM PPM % % % PPM PPM
23:29:49 15 12.9 346 1175 4.0 4.4 14,2 361 16.5
23:30:09 16 12.9 344 1179 4.1 4.5 14.2 378 17.6
23:30:28 17 13.0 343 1180 4.1 4.5 14.3 a7z 18.7
23:30:48 14 12.9 341 1186 4.1 4.5 14.2 375 15.4
2373109 16 130 a0 T8y 42 L] 1473 ETL 176
23:31:29 17 13.0 338 1189 4.1 4.5 14.3 iz 18.7
23:31:48 15 12.8 338 1186 4.0 4.4 14.1 372 16.5
23:32:09 14 13.0 339 1185 4.0 4.4 14.3 373 15.4
23:32:28 i7 13.1 340 1185 4.2 4.6 14.4 374 18.7
23:32:49 14 13.0 341 1185 4.2 4.6 14.3 375 15.4
23:33:08 16 12.9 340 1184 2.3 4.7 14.2 374 17.6
£3:33:29 16 12.8 341 1178 T 4.4 4.8 14.2 375 17.6
23:33:49 16 12.8 342 1168 4.4 4.8 14.1 376 17.6
23:34:09 15 -12.7 345 1154 4.4 4.8 14.0 380 16.5
23:34:29 15 12.8 347 1136 4.3 4.7 14.0 382 16.5
23:34:49 14 12.8 348 1121 4.3 4.7 14,1 383 15.4
23:35:09 14 12.8 348 1110 4.4 4.8 14.0 383 15.4
23:35:29 16 12.8 350 1104 4.3 4.7 14.1 385 17.6
23:35:49 14 12.8 348 1105 4.2 4.6 14.0 384 15.4
23:36:09 16 12.8 348 1105 4.2 4.6 14.1 384 17.6 .
23:36:28 16 12.9 348 1108 4.2 4.6 14.2 383 17.6
23:36:49 17 12.5 348 1115 4.2 4.6 14.2 383 18.7
23:37:09 13 12.8 348 1118 4.2 4.6 14.1 383 i4.3
23:37:29 14 13.0 347 1123 4.2 4.6 14.2 382 15.4
23:37:49 12 12.8 347 1123 4.3 4.7 14.2 382 13.2
£3:38:09 16 12.8 346 1126 4.3 4.7 14.1 381 17.€
23:38:28 18 12.8 345 1129 4.3 4.7 14.1 380 18.8
23:38:49 18 12.8 343 liz8 4.3 4.7 14.1 377 18.8
23:39:09 15 12.8 343 1128 4.2 4.6 14,1 377 16.5
23:38:29 17 12.8 343 1128 4.2 4.6 14.2 377 18.7
23:35:49 18 13.0 341 1130 4.2 4.6 14.2 375 19.8
23:40:08 12 13.0 338 1138 4.2 4.6 14.2 373 13.2
23:40:2¢ 15 12.8 336 1138 4.3 4.7 14.0 370 16.5
23:480:48 16 12.8 336 1139 4.2 4.8 14.1 37o 17.6
23:41:08 12 iz.B 336 1140 4.2 4.6 14.1 370 13.2
23:41:29 13 12.8 337 1135 4.2 4.6 14.1 3N 14.3 i
23:41:48 17 12.9 338 1135 4.2 4.6 14.2 373 18.7
23:42:09 13 12.8 340 1131 4.2 4.6 14.2 374 14.3
23:42:29 14 12.8 340 1128 4.2 4.6 14.1 374 15.4 ]
23:42:498 18 12.9 339 1128 4.2 4.8 14.2 373 17.6 J
23:43:08 12 1z2.9 338 1130 4.2 4.5 14.2 372 13.2
23:43:28 15, 12.9 338 1125 4.1 4.5 14.1 KYF 16.5
23:43:4% 16 13.0 339 1128 4.2 4.6 14.3 373 17.6 n
23:44:09 15 13.0 338 1133 4.2 4.6 14.3 373 16.5
23:44:29 14 13.0 338 1138 4.2 4.6 14.2 373 . 15.4 »
23:44:49 16 12.8 338 1143 4.2 4.6 14.1 372 - 17.6
23:45:08 13 13.0 338 1143 4.1 4.5 14.2 372 14.3
23:45:29 16 13.0 341 1144 4.2 4.6 - 14.3 375 17.6
23:45:49 17 13.1 343 1146 4.0 4.4 14.4 kY yl 18.7
23:46:08 18 13.1 343 1151 4.0 §.4 16.4 - an 18.8 .
23:46:29 13 13.1 343 1158 4.0 4.4 15.4 377 14.3
23:46:49 15 13.2 342 1160 4,2 4.6 14.5 376 186.5
23:47:09 18 13.1 340 1158 4.2 4.6 14.4 ara 19.8
23:47:28 18 13.0 340 1155 4.1 4.5 14.3 374 19.8 }
23:47:48 17 12.9 341 1148 4.2 4.6 14.2 375 18.7
23:48:09 15 12.9 342 1151 4.2 4.6 14.1 376 16.5
23:48:29 14 12.8 343 1153 4.2 4.6 14.1 377 15.4 ’
23:48:48 15 12.7 a4 1153 4.1 4.5 14.0 378" 16.5 ]
23:49:09 17 i2.8 343 1159 4.1 4.5 14.1 317 18.7
23:49:29 16 12.9 340 1168 4.1 4.5 14.1 374 17.6
23:49:49 17 12.8 338 1175 4.0 4.4 14.1 3z 18.7
23:50:08 16 13.2 337 1178 4.1 4.5 14.5 n 17.6- )
23:50:29 19 13.2 336 1184 4.2 4.6 14,6 370 20.8 )
23:50:49 15 13.1 336 1191 4.2 4.6 14.4 370 16.5
23:51:09 18 13.1 337 1189 4.2 4.8 14.4 371 19.8
23:51:29 14 13.1 338 1188 4.1 4.5 14.4 3rz 20.8
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Continuous Monitoring April 22, 55 MW, Reburn

——————————— ~--eer WEl --smmmmoosom-ooes Dry Dry pry Dry
co coz NOX so2 0?2 02 coz NOX co
TIME PPM % PPM PPM % % % PPM PPM
23:51:49 18 13.0 338 1183 4.2 4.6 14.3 are 20.8
23:52:08 18 13.1 338 1178 4.2 4.6 14.5 373 20.9
23:52:28 18 13.1 338 1176 4.3 4.7 14.4 73 19.8
23:52:49 19 12.9 33F TI7s 43 47 -2 372 20.9
23:53:08 17 13.0 342 . 1165 4.4 4.8 14.3 are 18.7
23:53:28 i7 12.9 346 1161 4.3 4.7 14.2 381 18.7
23:53:49 17 12.8 349 1156 4.2 4.6 14.2 384 18.7
23:54:08 20 13.0 ase 11583 4.1 4.5 14.3 385 22.0
23:54:28 16 13.1 347 1156 4.0 4.4 14.4 382 17.6
23:54:49 18 13.1 343 1164 4.0 4.4 14.4 377 19.8
25:55:08 18 13.1 339 1166 -4.1 4.5 14.4 373 20.9
23:55:29 ] 13.2 337 1168 4.0 4.4 14.5 371 22.0
23:55:49 19 3.2 33s 1170 4.1 4.5 14.4 369 20.9
23:56:09 18 13.1 333 1174 4.2 4.6 14.4 366 19.8
23:56:28 15 13.0 333 1170 4.2 4.6 14.3 366 16.5
23:56:48 17 13.0 334 1165 4.2 4.6 14.3 367 18.7
23:57:09 17 13.0 335 1158 4.2 4.6 14.2 369 18.7
23:57:28 16 13.1 338 1154 4.1 4.5 14.4 372 17.6
23:57:49 17 13.1 341 1154 4.0 4.4 14.4 375 18.7
23:58:0% 18 12.8 343 1153 4.0 4.4 14.2 377 18.8
23:58:28 17 13.0 342 1158 4.1 4.5 14.2 a7e 18.7
23:58:49 15 12.8 340 1163 4.2 4.8 14.2 374 16.5
23:59:09 16 12.7 338 1166 4.3 4.7 14.0 372 17.6
23:59:29 15 12.7 338 1161 4.2 4.6  14.0 373 16.5
23:59:49 15 12.7 342 1155 4.2 4.6 14.0 376 16.5
00:00:1% 15 13.0 347 1150 4.2 4.8 14.3 382 16.5
00:00:39 14 13.0 347 1148 4.2 4.6 14.3 3gz 15.4
00:00758 16 13.1 346 1146 4.2 4.6 14.4 381 17.6
{0:01:18 16 13.0 346 1144 4.2 4.6 14.3 381 17.6
00:01:39 16 13.¢ 346 1145 4.1 4.5 14.3 381 17.6
00:01:58 14 13.1 345 1148 4.2 4.8 14.4 380 15.4
00:02:19 14 13.0 341 1153 4.3 4.7 14.3 3715 15.4
p0:02:3¢ 21 13.0 339 1156 4.2 4.6 14.2 373. 23.1
00:02:59 16 12.8 338 1159 4.2 4.6 14.2 372 17.6
00:03:18 15 13.0 341 1161 4.0 4.4 14.3 375 16.5
00:03:39 15 13.0 341 1168 4.0 4.4 14.3 375 16.5
00:03:59 16 13.1 340 1178 4.0 4.4 14.4 374 17.6
00:04:19 17 13.2 337 1186 4.0 4.4 14.5 371 16.7
00:04:39 21 13.1 335 1195 4.0 4.4 14.4 369 23.1
00:04:5% 17 13.0 331 1203 4.2 4.5 14.3 364 18.7
00:05:19 17 13.0 331 1204 4.1 4.5 14.3 364 18.7
06:05:39 18 13.0 331 1205 4.2 4.6 14.3 364 15.8
00:05:59 17 12.9 332 1201 4.2 4.6 14.2 365 18.7
00:06:19 17 13.0 334 1199 4.2 4.6 14.3 367 18.7
00:06:39 16 13.0 336 1196 4.2 4.6 14.3 370 17.6
00:06:58 12 12.7 339 1185 4.2 4.6 14.0 3713 . 13.2
00:07:19 14 12.8 342 1190 4.3 4.7 . 14.2 376 15.4
00:07:38 15 12.9 344 1178 4.3 4.7 14.2 378 16.5
00:07:59 18 12.9 348 1171 4.2 4.6 14.1 381 . 19.8 -
00:08:19 15 13.0 347 1164 4.2 4.6 14.2 382 16.5
00:08:39 17 12.9 347 1155 4.2 4.6 14.2 3s2 -18.7
00:08:59 15 12.9 346 1154 4.3 4.7 14.2 381 16.5
00:09:19 17 13.0 345 1155 4.2 4.6 14.2 380 18.7
00:09:39 18 12.9 345 1158 4.3 4.7 14.2 380 15.8
00:09:59 17 12.9 343 1161 4.3 4.7 14.1 37 18.7
00:10:19 16 12.9 344 1168 4.1 4.5 14.1 378 17.6
00:10:39 16 12.9 344 1173 4.2 4.6 14.2 378 17.6
00:10:59 24 13.0 343 1176 4.3 4.7 14.3 377 26.4
00:11:18 29 2.8 341 1181 4.5 5.0 14.1 375 31.9
00:11:39 25 12.8 338 1183 4.6 5.1 14.1 3rz 27.5
00:11:59 23 12.5 340 1180 4.5 5.0 13.7 374 25.3
00:12:18 19 12.4 346 1169 4.4 4.8 13.6 381 20.9
00:12:38 17 12.7 354 1158 4.3 4.7 13.9 389 18.7
00:12:59 18 12.8 357 1156 4.3 4.7 14.1 393 19.8
00:13:19 16 12.7 354 1156 4.3 4.7 14.0 389 17.6
00:13:38 16 12.8 347 1158 4.2 4.6 14.1 382 17.6
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Continucus Monitoring April 22, 55 MW, Reburn : ‘
----------------- Wet -------------o--- Dry Dry Dry Dry
Co €02 NDX sz 0z 0z coz2 ROX co
TIME PPM % PPM PPN 4 % % PPM PPM
00:13:58 14 12.9 344 1158 4.1 4.5 14.2 378 15.4
00:14:19 18 12.9 342 1164 4.2 4.6 14.2 376 18.8
00:14:38 18 13.¢ 34 1168 4.0 §.4 14.3 375 19.8
00:14:59 16 13.1 338 1166 4.1 4.5 14.5 372 17.6
BO-35:10 17 12 8 338 1168 4.2 4.6 14 2 372 18 7
00:15:39 18 12.¢ 339 1162 4.2 4.6 14.1 373 19.8
00:15:59 16 13.0 342 1166 4.2 4.6 14.3 376 17.6 -
06:16:19 14 12.9 343 1165 4.2 4.6 14.2 377 15.4
00:16:39 17 13.0 343 1168 4.1 4.5 14.3 a7z 18.7
00:16:59 15 13.0 342 1168 4.2 4.6 14.3 376 16.5
00:17:19 17 13.0 342 1176 4.3 4.7 14.3 376 18.7
00:17:39 17 12.9 342 1175 4.3 4.7 14.2 a7e 18.7
00:17:59 17 12.9 342 1169 4.4 4.8 14.1 376 18.7
00:18:19 15 12.9 344 1164 4.4 4.8 14.1 378 16.5
00:18:39 C 15 iz.8 347 1156 4.4 4.8 14.1 a2 16.5
00:18:5% 18 12.7 349 1150 4.4 4.8 14.0 384 9.8
00:18:18 16 12.7 350 1145 4.3 4.7 14.0 385 17,86
00:19:38 17 12.7 350 1136 4.4 4.8 13.9 385 18.7
£0:19:59 14 12.7 352 1134 4,3 4.7 14.0 387 15.4
00:20:18 14 12.7 35l 1129 4.2 4.6 14.0 386 15.4 v
00:20:39 15 12.7 350 1126 4.2 4.6 14.0 385 16.5
00:20:58 13 12.8 348 1126 4.3 4.7 14.1 383 16.5
Avg 17 12.8 341 1161 4.2 4.6 14.2 a7s 18.3
co coz NCX 502 474 Dry Dry Dry Dry
PPM % PPM PPM % 0z coz NOX co
----------------- Wet —-------oo-oooo - % * PPM PPM
a
€
.
-
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*
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i
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APPENDIX B
OPTIMIZATION TEST

CONTINUOUS EMISSION MONITOR
STRATIFICATION TESTS

B-1






Stratification Traverse #1, 1 April 82, Full load w/reburn

co Co2 NOx s02 02 NOx

Samp. PE. (PP} T%] {PPM—{PPH) %} {PPM
Al 74 14.6 262 1273 2.5 280

2 73 14.8 263 1274 2.4 280

72 14.5 263 1276 2.4 280

Bl 47 14.2 268 1211 2.7 290

4 75 14.3 268 1218 .6 288

48 14.5 272 1244 2.6 283

Ci 38 13.7 282 1098 3.1 313

B4 14.2 285 1151 3.0 314

32 14,1 280 1140 3.1 311

Di 32 13.4 264 1033 3.4 298

22 14.2 297 1131 z2.9 326

3 25 14.1 295 1138 2.9 323
Duct Avg. 50 14.2 275 1182 2.8 300
El 17 14.1 312 1123 3.1 346

17 14.2 312 1130 3.2 348

17 14.1 315 1131 3.1 350

F1 23 14.4 316 1103 2.9 346

4 23 14.5 325 1168 2.9 356

23 14.7 315 1160 2.9 345

Gl 25 14.4 331 1183 3.2 370
25 14.6 317 1200 2.5 338

27 14.6 319 1211 2.4 338

Hl 24 14.1 294 1196 3.2 azs
30 14.7 305 1254 2.4 324

3 25 14.8 300 1261 2.2 315
Duect Avg. 24 14.5 314 1182 2.8 342




Stratification Traverse #2, 2 April 92, Full load w/reburn, Hi

coz

co NOx 502 02 NOx
samp. Pt.  (ppm} (%) (ppm)  (ppm) (%} {ppm,
Al 37 16.2 238 1233 3.3 267
? 37 14.3 244 1229 3.3 274
3 33 13.0 246 1214 3.7 283
Bl 37 14.0 251 1213 3.5 286
2 35 14.0 255 1221 3.5 290
3 37 14.0 254 1230 3.3 285
t1 35 13.8 260 1184 3.5 296
F 28 - 12.5 258 1220 3.3 290
30 14.1 260 1223 3.5 296
Dl 30 12.3 27 1185 3.4 306
2 30 13.9 273 1213 3.5 311
3 30 14.4 276 1210 3.5 314
Duct Ava. 33 13.7 257 1215 3.4 292
El 28 13.6 294 1194 3.5 335
2 30 13.9 303 1214 3.7 349
3 32 14.0 307 1183 3.7 354
Fi 54 14.4 30) 1195 3.7 347
2 37 14.3 305 1221 3.5 348 )
3 38 14.3 304 1220 3.1 337 P
Bl 50 13.9 306 1218 3.2 342 k ;
2 37 13.9 298 1196 3.1 331
3 45 14.3 306 1243 3.1 340
H1 as 14.1 308 1246 3.2 344
2 37 13.6 298 1210 3.1 331
3 40 12.6 262 1071 4.3 314
Duct Avg. 3 14.0 299 1202 3.4 338 )

‘l Ry
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Stratification Traverse #3, 2 April 92, Full Toad baseline

ce coz NOx 502 02 NDx
Samp. Pt. (PPH) {%) {PPK)  (PPM) {%) {PPM,

Al 16 12.6 511 1055 4.8 633

12 12.6 509 1088 4.8 631

11 12.4 507 1111 4.8 623

El 16 12.6 527 1124 4.2 627

27 12.7 520 1126 4.4 627

20 12.5 528 1144 4.6 646

Cl 17 12.6 523 1136 4.3 627

13 12.7 528 1138 4.3 633

19 12.6 537 1126 4.0 631

D1 15 13.0 557 1126 4.0 649

2 14 12.8 547 1093 2.9 635

3 16 12.9 545 1115 4.1 A4S

Duct Avg. 16 12.7 528 1115 4.4 B35

£l 1 13.G 545 1065 4.4 58

40 13.2 513 1063 4.1 607

3 17 13.0 £35 1184 4.0 529

Fi _ 20 13.0 553 1179 3.9 646

- 2 ' 18 13.4 538 1215 3.8 624
i ¥ 3 19 13.2 528 1190 3.9 616
- 61 21 13.4 524 1158 3.8 508
19 13.4 528 1171 3.8 612

24 13.3 527 1191 3.6 603

H1 22 12.3 430 11186 5.1 620

23 12.7 495 1118 4.5 601

3 27 12.8 508 1128 4.3 609

Duct Avg. 22 13.1 524 1148 4.1 619




Stratification Traverse #4, 11 April 92, Full load baseline

o €0z NOx 502 02 NOx
Samp. Pt.  (PPM} (%) (PPM)  (PPM) (%) {PPM,
Al N/A 14.0 569 1051 5.2 725

2 N/A 14.3 565 1053 5.2 720

3 N/A 14.4 568 1053 5.4 734

Bl N/A 14.5 550 1636 5.0 89!

2 /A 14.8 575 1039 5.0 723

3 N/A 14.8 573 1048 4.8 710

€1 N/A 14.8 567 1063 4.8 703

2 N/A 14.8 576 1074 4.7 709

3 N/A 15.1 589 1091 4.8 739

b1 N/A 15.0 581 110 4.5 710

2 N/A 15.1 593 1128 4.6 725

3 N/A 15.3 h88 1144 4.7 724
Duct Avg. ) 14.8 575 1073 4.9 717
£l N/A 15.2 575 1053 4.5 703

2 N/A 15.4 5a4 1048 4.4 717

3 N/A 15.4 595 1030 4.6 728

F1 N/ 12.2 463 925 4.6 566

2 N/A 14.1 517 749 4.6 632

3 NA 14.8 503 665 4.7 619

51 KA 14.5 509 656 46 622

2 /A 14.5 527 46 4.7 648

3 N/A 14.9 553 700 4.5 676

H1 N/A 14.4 539 711 5.9 723

2 N/A 14.1 512 648 5.7 677

3 N/A 14.0 402 594 5.7 650
Duct Avg. 0 14.5 532 786 4.9 663



Stratification Traverse #5, 13 April 82, Full load w/reburn

co co2 NOx s0? 02 KOx

Samp. Pt. (PPM} (%) (PPM}  (PPM) (%) (PPN,

Al 37 N/A 784 N/A 3.2 317

37 N/A 277 N/A 3.2 309

40 N/A 272 N/A 3.0 300

Bl 38 N/A 286 N/A 3.0 315

37 K/A 276 N/A 2.9 3p3

43 K/A 280 N/A 3l 322

£1 48 K/A 294 K/A 3.2 328

LT} K/A 296 N/A i3 333

38 N/A 295 N/A 3.3 331

D1 37 N/A 293 N/A 3.3 329

40 N/A 292 N/A 3.1 324

3 38 N/A 295 N/A 3.2 328

Duct Avg. 39 0.0 288 3.2 320

£l 26 N/A 315 N/A 3.3 354

g N/A 318 N/ 3.4 360

38 N/A 318 N/A 3.5 362

F1 33 N/A a4 N/A 3.2 362

_ 37 N/A 316 N/ A 3.2 353
T 3 41 N/A 316 K/A 3.1 351
4 : 61 38 N/R 318 N/A 3.0 351
40 N/A 322 N/A 3.1 357

39 N/A 320 N/& 2.7 347

K1 35 N/A 303 N/A 3.4 343

36 N/A an N/A 3.0 343

3 38 K/A 322 N/A 2.6 347

Duct Avg. 37 0.0 317 3.1 asz




Stratification Traverse #6, 20 May 92, Full Load w/reburn

£o o2 NOx 502* 02 NOx
Samp. Pt. {PPM)} (%) {PPM)  (PPM) (%) {PPH,
al 118 14.0 234 267 4.3 280
2 128 14.0 233 254 4.3 279
3 132 14.1 234 253 4.3 280
Bl 143 14.2 236 249 4.2 281
2 145 14.4 236 247 4.2 281
3 148 14.4 237 245 4.1 280
1 152 14.4 237 244 4.2 282
2 153 14.5 238 245 4.0 280
3 153 14.6 239 247 4.1 283
D1 153 14.7 242 250 4.0 284
2 160D 14.7 241 257 2.8 280
3 160 14.8 248 274 3.8 283 .
Duct Avg. 146 14.4 238 253 4.1 281
£l 155 14.9 243 263 3.9 284
2 158 14.9 243 258 3.8 282
3 153 15.0 245 257 3.7 262
F1 148 15.1 245 252 3.7 282
2 148 15.1 247 252 3.6 283 e
3 140 15.2 249 257 3.5 283 ;)
61 143 15.3 251 260 3.5 286 ’
2 141 15.3 253 267 3.3 284
3 138 15.4 255 273 3.3 287
H1 133 15.5 258 285 3.4 292
2 133 15.6 260 294 3.5 296
3 137 15.86 256 293 3.5 291
Duct Avg. 144 15.2 250 268 3.6 286 )
*
'y
R ]
) ]
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Stratification Traverse #7, 27 May 82, full Load w/reburn

£o toz NOx 502 02 NOx
Samp. Pt. {PPM) (%) (PPM)  {PPM) (%} (PPN,

Al 229 14.9 227 1190 3.9 265

z 299 14.8 229 1194 3.8 266

3 259 14.8 230 1203 3.8 267

Bl 190 14.7 225 1148 3.9 263

2 304 14.9 227 1158 3.7 262

3 257 14.8 228 1150 3.7 264

i 227 14.6 228 1116 3.8 264

2 123 14.5 230 1097 3.8 267

3 103 14.4 228 1021 3.9 267

Dl 74 14.1 228 913 4.3 273

2 61 14.0 228 910 4.3 274

3 53 14.1 230 925 4.3 276

Duct Avg. 182 14.5 228 1085 3.8 267

£l 28 13.4 248 784 5.2 316

2 25 13.9 255 807 4.8 312

3 26 13.9 254 860 4.4 306

; F1 29 13.6 250 787 5.1 316
L 2 25 4.2 285 1201 4.1 337
' 3 20 14.4 292 1203 4.0 343
61 23 14.6 302 1170 4.1 357

2 36 14.8 296 1179 4.3 355

45 15.¢ 293 1208 4.0 344

H1 26 14.3 287 1116 4.5 349

z 23 14.8 283 1131 4.2 349

3 28 14.86 297 1144 4.1 351

Duct Avg. 28 14.3 279 1049 4.4 337

B-9



Stratification Traverse #8, 28 May 92, Full Load w/reburn

co ce? NDx s02 02 NOx
Samp. Pt {PPM} (%) {PPM)  (PPM) (%} {PFH,
Al 195 14.6 235 1054 4.4 284 -
k3 315 14.3 238 1105 4.2 283
3 203 14.5 238 1081 4.3 285 -
Bl 245 14.4 237 1074 4.z 282
? 340 14.6 236 1073 4.1 279 N
3 231 14.6 241 1068 4.0 283
] 122 14.2 238 1015 4.2 285
2 87 14.0 240 899 4.3 288
3 75 14.1 236 958 4.5 287
D1 75 13.5 235 850 5.1 297
2 51 13.4 234 808 5.0 294
3 38 13.4 232 781 5.0 292 -
Duct Avg. 166 14.1 237 930 4.4 286
£l 3z 13.0 242 734 5.4 313 -
2 27 13.7 257 714 4.9 321
3 29 13.7 257 1021 4.9 321
F1 31 13.4 256 835 5.2 328
s 28 13.9 285 1201 4.1 337
3 20 14.4 292 1203 4.0 343
6l 23 14.6 302 1170 4.1 as7 .
2 36 14.6 296 1179 4.3 355
3 45 15.0 293 1208 4.0 344 b
H1 26 14.3 287 1118 4.5 349 ;
2 22 14.6 293 1131 4.2 349
3 28 14.6 297 1144 4.1 351
Duct Avg. 29 14.2 280 1143 4.5 339 ]
\“.
4
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BawW/WP&L . Reburn Optimization Test Series

ESP Inlet Method 17 Samples

JSOKINETIC PERFORMANCE WORKSHEET AMD PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WP Performed hy- Fric Squier .
Date: 3/31/92 Printed 1B-Jun Test Ne./Type: M17-11 Avg Velocity Head {in H20) dP{avg) = 0.457
Sample Location: Unit 2, ESP Inlet Start/Stop Time:
Avg Orifice Meter Reading {in H20) dH{avg} = ©0.5:%
PARAMETER SYMEOL VALUE ’
{calc.) Avg Stack Temperature (degF) T({s avg) = 457.1
Nozzle Diameter, Actual (in) N{d) p.202
Pitct Tube Correction Factor Clp) 0.8400 Average Meter Temperature (degF) T(m avg) = ER
Gas Meter Correction factor {alpha) 1.0100
Stack {Duct) Dimensions (in): : Avg SQRT(dP} = D.875
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectanguiar) W 216.00
Area of Stack (sq ft) Als) ( 96.00 } Meter Volume (std, cu. ft.) Vim std) = 28.17
# of Sample Points # 24 Stack Gas Water Vapor Proporticn B(wn) = [.118
Total Sampling Time (min) {theta) { 72.00 )
Barometric Pressure (in Hg) P(b) 28.61 Mol. Wt., Stack Gas Dry M(d) = 30.58Z
Stack Static Pressure (in H20) F(stack) 12.000
Gas Meter Initial Reading (cu ft) 44,54 Mol. Wt., Stack Gas Wet M{s} = 26.02
Gas Meter Final Reading (cu ft) 73.10
Net Gas Sample Volume (cu ft) V{m) { 28.56 ) Abs Stack Pressure (in Hg) Pls) =  30.4¢
Vol of Liquid Collected (ml1) Vi(c) 80.0 Avg Stack Velocity (ft/sec) V{s avg) = 45,2
Vol of Lig @ Std. Conds. ({scf) Viw std) ( 3.766 )
Eal Wi. of Filter Particulate [gm} 1.99872 Isokineticity (%) %1 = 113
¢ ; Wt. of Probe Wash Particulate {gm) 0.0000
A Wt of Combined Particulate (gm) M{p) [ 1.9872 ) ) Stack Gas $TD Vol Flow (dscfm) Qs) = 148983
02 Concentration (by CEM) % 02 £.30 from run 115: Actual Stack Gas Vol Flow {acfm) WEY = 283044
€02 Concentration {by CEM) % o2 14.40 (no CEM data availabPercent X$ Air PEA = 33.3
CC Concentration {by CEM) % Co 0.0 for this run} Particulate Loading, dry(gr/dscf) C(s std) = 1.0%32
N2 Concentration (by diff.) % N2 ( 80.30) Particulate Loading, B7% 02(mg/dscm)l(s std) = 2232
Particulate Loading, dry @ 7 % 02 (gr/dscf} = D.5754
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = &70.23
Point Time |Head, dP|{Meter,dH| Temp Temp ({degF) Particutate Emission Rate{lb/hr) E(p} =1377.60%
{in H20)|(in H20)| (degF) in | out Particulate Emission Rate(lb/MBtu) = 2.0558
------- O e T A s e e L e T
Al 2.00 Q.40 D.49 438 72.0 72.0 0.6325
2 3.00 17 0.35 D.43 450 70.0 71.0 0.5916
3 3.00 0.44 0.55 465 70.0 71.0 0.6633
81 3.00 0.4: 0.51 448 73.0 7¢.0 0.6403
H 3.00 0.37 £.44 464 73.0 72.0 0.6083
3 3.00 0.34 0.42 476 74.0 72.0 0.5831
Cl 3.00 0.45 0.55 430 75.0 73.0 0.6708
2 3.00 0.45 0.54 435 76.0 73.0 0.6708
3 3.00 0.57 (.68 453 77.0 74.0 0.7550
Dl 3.00 0.55 0.66 432 77.0 74.0 0.7416
2 3.00 0.47 0.56 445 79.0 75.0 0.6856
3 3.00 D.54 0.65 45% 79.0 75.0 0.7348
(31 3.00 0.47 0.56 443 75.0 75.0 0.6856
2 3.00 0.41 0.49 463 B80.0 75.0 0.6403
3 3.00 0.45% 0.54 478 B80.0 75.0 0.6708
F1 3.00 .54 0.64 453 79.¢ 75.0 0.7348
2 3.00 0.46 0.55 452 18.0 75.0 0.6782
3 3.00 0.48 0.56 4B5 7.0 75.0 0.6928
61 3.o0 0.46 0.55 445 78.0 75.0 0.6782
2 3.00 0.44 0.52 465 78.0 75.0 0.6633
3 3.00 0.43 0.51 480 79.0 75.0¢ 0.6557
H1 3.00 0.57 D.68 478 79.0 75.0 0.7550
2 3.00 0.45 D.53 473 80.0 75.0 0.6708
3 3.00 0.47 0.55 479 80.0 75.0 0.6856
/ e Fommmm e doommm - fom e R B e B
TOTALS | 72.00 | 10.97 | 13.15 | 10970.0 | 1845.0 | 1774.0 | 16.1890
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

TSOKIRETIC PERFURMARTE WURRSHEET AND PARTICULATE CALCUCATIONS

Flant: WPL Performed by: Tony Lomharde
Date: 4/1/82 Printed 1B-Jun Test No./Type: Kl17-12
Sample Location: Unit 2, ESP Inlet Start/Step Time: 1810-2155
PARAMETER SYMBOL VALUE
{calc.)
Nozzle Diameter, Actual (in) N{d) 0.203
Pitot Tube Correction Factor C{p} 0.8400
Gas Meter Correction Factor (alpha) 1.0100
Stack {Duct) Dimensions (in):
Radius [if round) R 0.00
Length (if rectangular) L 64.00
Width {if rectangular) W 216.00
Area of Stack (sg ft) Als) { 96.00 )
# of Sampie Points # 24
Total Sampling Time (min) (theta) ( 72.00 )
Barometric Pressure (in Hg) P(b) 29.54
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading {cu ft) 73.32
Gas Meter Final Reading {cu ft) 116.10
Net Gas Sample Volume {cu ft) V(m) [ 42.78 )
Yol of Liguid Collected (ml) Vi{c) 80.0
Vol of Lig @ Std. Conds. (scf) Viw std) ( 3.766 )
Wt. of Filter Particulate {gm) ’ 5.1028
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M{p} { 5.1028 )
02 Concentration (by CEM) % 02 3.50 from 29 Apr repeat:
£02 Concentration (by CEM) % €02 15.40 (bad CEM data cn
€0 Concentration (by CEM} % Co 0.0 first attempt)
N2 Concentration (by diff.) % N2 ( 81.10}
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP)
Point Time {Head, dP|Meter,dH} Temp Temp (degF)
{in H20)[({in H20}] (degF) in | out
------- B et et D i it
Al 3.00 0.96 1.03 500 85.0 BE.C 0.9798
2 3.00 0.95 1.04 504 8.0 86.0 0.9747
3 3.00 1.01 1.10 514 B87.0 B86.0 1.0050
Bl 3.00 1.00 1.10 446 86.0 85.0 1.0000
2 3.00 0.85 0.89 517 B7.0 86.0 0.9220
3 3.00 0.90 0.9% 523 87.0 86.0 0.9487
Cl 3.00 1.40 1.50 506 B7.0 86.0 1.1832
2 3.00 1.10 1.18 517 B8 .0 B86.0 1.0488
3 3.00 1.40 1.50 524 90.0 B86.0 1.1832
Di 3.00 1.50 1.65 507 850.0 87.0 1.2247
2 3.00 1.00 1.10 520 81.0 84.0 1.0000
3 3.00 1.20 1.30 528 81.0 84.0 1.0854
El 3.00 1.50 1.65 537 82.0 83.0 1.2247
2 3.00 1.05 1.12 559 82.0 B3.0 1.0247
3 3.00 1.20 1.30 568 82.0 83.0 1.0954
Fl1 3.00 1.50 1.65 571 83.0 g2.0 1.2247
2 3.00 1.10 1.18 571 84.0 82.0 1.0488
3 3.00 1.10 1.18 579 84.0 82.0 1.0488
&1 3.00 1.50 1.65 533 84.0 82.0 1.2247
2 3.00 1.20 1.30 557 85.0 81.0 1,0954
3 3.00 1.20 1.30 568 85.0 81.0 1.0954
H1 3.00 1.50 1.65 578 86.0 8l1.0 1.2247
2 3.00 1.10 1.18 575 88.0 81.0 1.0488
3 3.00 1.10 1.18 579 89.0 82.0 1.0488
------ e e B et S ST
T0TALS | 72.00 | 28.32 | 30.68 | 12882.0 | 2050.0 | 2011.0 | 25.9708
C4

FIRLD UALA AVERAGES

Avg Velocity Head (in H20)

Avg Orifice Meter Reading (in H20)
Avg Stack Temperature {degF)
Average Meter Temperature {degF)

Avg SORT(dP)

CALCULATED VALUES

Meter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Mcl. Wt.. Stack Gas Dry
Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flow {dscfm)
Actual Stack Gas Vel Flow {acfm)

Percent XS Air
Particulate Loading. dry({gr/dscf}

df(avag)
dH{avg)
T{s avg)

T(m avg)

Vim std)
Blwo)
M{d)
Mis)
P(s)

V(s avg)
%1

Qls)
b(a)

PEA
C{s std)

Particulate Loading, B7% 02Z{mg/dscm)C(s std)
Particulate Loading, dry @ 7 % 02 [or/dscf)

Heat Input Rate, MBtu/hr
Particulate Emission Rate(lb/hr)
Particulate Emission Rate(1b/MBtu)

E(p)

236946

46E782
159.5
1.8964
3472
1.51867
1195.12
3822.384
301868
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BRW/WPAL, Reburm QOptimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: " Tony Lombarde ‘
Date: 4/2/92 Printed 18-Jun Test No./Type: M17-13 Avg Velocity Head {in H20) gplavg) = 1.10C
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1132-1357
Avg Orifice Meter Reading (in H20} dH{avg] = 1.281
PARAMETER SYMBOL VALUE
] ] {calc.} Avg Stack Temperature (degF) T(s avg) = 517.0
Nozzle Diameter, Actual (in) N(d) 0.203
Pitot Tube Correction Facter Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = 784
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions {in): . Avg SQRT(dP) = 1,047
Radius {if round) R 0.00
Length (5f rectangular) L £4.00 CALCULATED VALUES
wWidth (if rectangular) W 216.00
Area of Stack (sq ft) Als) ( 96.0C ) Meter Volume (std, cu. ft.) V{m std) = 5E.E:Z
# of Sample Points # 24 Stack Gas Water Vapor Preportion B{w2) = [.08%
Total Sampling Time {min} {theta) ( ©6.00 ) :
Barometric Pressure (in Hg) P(b) 29.44 Mel. Wt., Stack Gas Ory M{a) = 30.61
Stack Static Pressure (in H20) P(stack} 21.000
Gas Meter Initial Reading (cu ft) 128.70 Moi. Wt., Stack Gas Wet M{s) = 25.48
Gas Meter Final Reading {cu ft) 190.00
Net Gas Sample Volume (cu ft)} vim) { 60.30) Abs Stack Pressure (in Hg) P(s) = 30.9%
Vol of Liguid Collected (ml) Vi{c) 122.0 Avg Stack Velocity (ft/sec) V(s avg) = 77.6
Vol of Lig @ Std. Conds. [scf) V{w std} ( 5.743 )
Wt. of Filter Particulate {gm) 9.4686 Isokineticity (%) %1 = 114.8
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (om) Mip) { 9.46968 ) Stack Gas STD Vol Flow {dscfm) Gls) = 22B44S
02 Concentration (by CEM) % 02 3.30 from 29 Apr repeat: Actual Stack Bas Vol Flow (acfm) Qla) = Q4798E
€02 Concentration (by CEM) % Co2 15.50 (bad CEM data on Percent XS Air PEA = 18.¢
C0 Concentration {by CEM) % CO 0.6 first attempt) Particulate Loading, dry(gr/dscf} (s std} = 2.4742
Nz Concentration (by diff.) % K2 { 81.20) Particulate Loading, @7% 02{mg/dscm)C{s std} = 8487
Particulate Loading, dry @ 7 % 02 {aor/dscf} = 1.9bl1
Sample { dClock |velocity|COrifice Stack Gas Meter SQRT({dP) [Heat Input Rate, MBtu/hr = 1175.41
Point Time |Head, dP|Meter,dH! Temp Temp {degF) Particulate Emission Rate{1b/hr) Elp) =4R54 124
{in H20}j{in H20}]| (degf) in cut Particulate Emission Rate(1b/MBtu) = 4.1304
------- R e L i St bbbt ol it
Al 4.00 0.92 C.96 488 78.0 76.0 0.8592
2 4.00 G.88 0.93 480 75.0 73.0 0,8381
3 4.00 1.05 1.10 493 78.0 74.0 1.0247
Bl 4.00 1.10 1.18 485 77.0 75.0 1.0488
2 4.00 D.8B 0.93 502 81.0 75.0 .9381
3 4.00 0.82 0.96 507 81.0 75.0 0.9592
Cl 4.00 1.10 1.18 4849 76.0 75.0 1.0488
2 4.00 1.00 1.22 436 79.0 74.0 1.0000
3 4.00 1.20 1.51 500 B1.0 75.0 1.0954
1) 4.00 1.30 1.85 499 84.0 76.0 1.1402
2 4.00 1.20 1.51 500 84.0 76.0 1.0954
3 4.00 1.1% 1.50 504 85.0 76.0 1.0724
El 4.00 1.20 1.51 510 B0.0 76.0 1.0954
2 4.00 1.10 1.18 537 84.0 77.0 1.0488
3 4.00 1.15 1.50 545 83.0 76.0 1.0724
El 4,00 1.30 1.85 548 83.0 76.0 1.1402
2 4.00 1.05 1.10 549 83.0 76.0 1.0247
3 4.00 1.15 1.05 851 83.0 76.0 1.0724
Fi 4.00 1.20 1.51 515 80.0 76.0 1.0054
2 4.00 1.10 1.18 529 83.0 75.0 1.0488
3 4,00 1.10 1.18 540 83.0 76.0 1.0488
Fl 4.00 1.10 1.18 544 83.0 76.0 1.0488
2 4.00 1.10 1.18 544 84.0 76.0 1.0488
3 4.00 1.15 1.50 543 84.0 76.0 1.0724
------- AR T SRR Rt bt
TOTALS | 96.00 | 26.40 ] 30.75 | 12408.0 | 1852.0 | 1812.0 | 25.1372

C-5




B&W/WPEL, Reburn Optimization Test Series

£SP Inlet Method 17 Samples

_ JSOKINFTIC PFRFORMANCF WORKSHEFT AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombardo
Date: 4/3/92 Printed 18-Jun Test No./Type: Mi7-14 Avg Velocity Head (in H2C) dP(avg) = 1.53F
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1140-1348
Avg Orifice Meter Reading (in H20) dH{avg) = [.83¢
PARAMETER SYMBOL VALUE
(caic.) Avg Stack Temperature (degF) T(s avg} = 536.%
Nozzle Diameter, Actual {in) N(d) 0.203
Pitot Yube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T({m avg) = 76.3
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct} Dimensions (in}: Avg SQRT(dP) = 1.238
Radius {if round} R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) Vim std} = 64.4%
# of Sample Points # 24 Stack Gas Water Vapor Proporticn B{wo) = 0.076
Yotal Sampling Time (min} {theta) { 956.00 )
Barometric Pressure (in Hg) P(b) 29.60 ) Moi. Wt., Stack Gas Dry Kid) = 30.5%4
Stack Static Pressure {in HZ20) P(stack} 21.000
Gas Meter Initial Reading {cu ft) 191.10 Mol. Wt., Stack Gas Wet M(s) = 79,59
Gas Meter Final Reading (cu ft} 256,30
Net Gas Sample Volume [cu ft) ¥(m) { 65.20) Abs Stack Pressure {in Hg) Pls) = 31.14
Vol of Liquid Collected (ml) Vi{c) 112.0 Avg Stack Velocity (ft/sec) V(s ava) = 82.5
vol of Lig @ Std. Conds. (scf) Viw std) { 5.272 )
wi. of Filter Particulate (gm} 2.3125 Isockineticity (%) % 1 = 17
Wit. of Probe Wash Particulate (gm} 0.0000 X
Wt of Combined Particulate (gm} M{p) { 2.3128 ) . Stack Gas STD Vol Flow (dscfm) Qis) = Z7l...
02 Concentration {by CEM) % 02 4.70 Actual Stack Gas Vol Flow {acfm) Qfa) = 632548
€02 Concentration (by CEM}) % C02 14.70 from 28 Apr repeat: Percent X5 Air PEA = 26.4
CO Concentration (by CEM) % CO 0.0 {no concurrent CEM dParticulate Loading, dry(gr/dscf) Cls std) = 0.5538
N2 Concentration [by diff.) % N2 { 80.80 }avalable) Particulate Loading, B7% 02(mg/dsem)C(s std} = 1088
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.4757
Sampie | dCleck |VelocitylOrifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr = 1285.26
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) E{p) =1285.102
{in H20){(in H20}| (degF) in | out Particulate Emission Rate(ib/MBtu) = 1.002¢
------- B e S e Gt b bbbl
Al 4.00 1.20 1.50 482 69.0 69.0 1.0954
2 4.00 1.20 1.50 458 £€9.0 70.0 1.0954
3 4.00 1.50 1.88 495 70.0 69.0 1.2247
81 4.00 1.80 2.25 483 71.0 70.0 1.3416
2 4.00 1.30 1.85 517 74.0 69.0 1.1402
3 4.00 1.40 1.75 523 76.0 70.¢ 1.1832 n
t1 4.00 1.50 1.88 436 75.0 71.0 1.2247 J
2 4.00 1.40 1.75 505 8.0 71.0 1.1832
3 4.00 1.50 1.88 517 78.0 71.0 1.2247
1} 4.00 1.80 2.25 506 79.0 72.0 1.3416
2 4.00 1.60 2.00 520 80.0 7z2.0 1.2649
3 4.00 1.70 2.20 525 81.0 73.0 1.3038
31 4.00 1.70 2.20 541 78.0 75.0 1.3038
2 4.00 1.40 1.75 564 81.0 73.0 1.1832
3 4.00 1.60 2.00 579 82.0 75.0 1.2649
£l 4.00 1.70 2.20 582 B3.0 74.0 1.3038 :]
4 4.00 1.30 1.65 583 84.0 74.0 1.1402
3 4.00 1.50 1.88 488 84.0 75.0 1.2247
Fl 4.00 1.50 1.88 544 82.0 75.0 1.2247
2 4.00 1.70 2.20 568 85.0 76.0 1.3038
3 4.00 1.60 2.00 588 86.0 76.0 1.2649
F1 4.00 1.80 2.2% 591 £8.0 77.0 1.3416
2 4.00 1.60 2.00 591 88.0 77.0 1.2649
3 4.00 1.60 2.00 596 88.0 78.0 1.2649
------- B . T T S B et LR L L bt Sttt
TOTALS | 96.00 | 36.90 | 46.50 | 12886.0 | 1910.0 | 1751.0 | 28.7085

C-6



B&W/WPEL.

ESP Inlet Method 17 Samples

Reburn Optimization Test Series

Plant: WPL Performed by: Teny Lombardo
Date: 4/6/92 Printed 18-Jun Test No./Type: M17-15
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1328-1522
PARAMETER SYMBOL VALUE
(calc.)
Nozzle Diameter. Actual (in) N(d) 0.252
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions {in):
Radius {if round) R 0.00
Length (if rectangular) L 64.00
width (if rectangular) W 216.00
Ares of Stack (sg ft) A{s) ( 86.00 }
# of Sample Points # ) 24
Total Sampling Time (min) {theta) ({ 96.00)
Barometric Pressure (in Hg) P{b} 29.860
Stack Static Pressure (in H20) P(stack) 12.000
Gas Meter Initial Reading (cu ft} 256.60
Gas Meter Final Reading (cu ft) 331.20
Net Gas Sample Volume (cu ft) Vim) { 74.80)
Vol of Liquid Collected (ml) Vi{e) 136.0
Vol of Liq @ Std. Conds. (scf) Viw std) { 6.402 )
wt. of Filter Particulate {(gm) 5.0805
Wt. of Probe Wash Particulate {ogm) 0.0000
Wt of Combined Particulate {(gm) Mip) { 5.0905 )
02 Concentration (by CEM) % 02 4.20
€02 Concentration (by CEM}) % Co2 11.10
€0 Concentration {by CEM) % CO 0.0
N2 Concentration (by diff.) % N2 [ B4.70 )
Sampie | dClock |VelocitylOrifice Stack Gas Meter SQRT(dF)
Point Time |Head, dP|Meter,dH} Temp Temp (degF)
{in HzO)|(in H20)| (degF) in | out
------- b T LD D el biabdey
Al 4.00 0.80 1.00 468 82.0 85.0 0.8944
4 4.00 0.65 0.82 474 82.0 B86.0 0.8062
3 4,00 0.75 0.94 4390 93.0 B7.0 G.8660
Bl 4.00 0.80 1.00 446 85.0 88.0 0.8944
Z 4.00 0.65 0.82 458 99.0 B8.0 0.8062
3 4.00 0.58 0.69 478 102.0 90.0 0.7616
Ci 4.00 0.75 0.94 450 | 100.0 91.0 0.8660
F4 4.00 0.58 0.69 450 103.0 92.0 0.7616
3 4.00 0.75 0.94 472 104.0 93.0 0.8660
D1 4.00 0.80 1.00 453 103.0 97.0 0.8944
z 4.00 0.80 1.00 459 104.0 93.0 0.8944
3 4.00 0.88 1.10 474 105.0 93.0 0.9381
El 4.00 0.65 0.82 444 103.0 94.0 0.8062
2 4.00 0.65 0.82 443 107.0 95.0 0.8062
3 4.00 0.58 0.68 462 109.0 96.0 0.7616
£l 4.00 0.58 0.69 474 110.0 97.0 0.7616
2 4.00 0.68 0.84 484 110.0 98.0 0.8246
3 4.00 0.68 0.84 496 107.0 98.0 0.8246
Fi 4.00 0.75 0.94 456 105.0 98.0 0.8660
2 4.00 0.80 1.00 468 106.0 99.0 0.8660
3 4.00 0.70 0.86 485 107.0 89.0 0.8944
Fl 4.00 0.70 0.86 494 108.0 93.0 0.8367
2 4,00 0.70 0.86 500 108.0 99.0 £.8367
3 4.00 0.68 0.84 509 109.0 88.0 0.8367
...................................................................
TOTALS ] 96.00 | 16.26 | 21.00 [ 11288.0 | 2482.0 | 2254.0 | 20.1708

C-7

Avg Velocity Head (in HzO) dP(avg)
Avg Orifice Meter Reading (in H20) dH{avg)
Avg Stack Temperature {degF) T(s avg)}
Average Meter Temperature (degF) T{m avg)
Avg SQRT(dP)
CALCULATED VALUES

Meter Volume (std, cu. ft.) Vim std)}
Stack Gas Water Vapoar Proportien B{wo)
Mol. Wt., Stack Gas Dry M{d)
Mol. Wt., Stack Gas Wet M{s}

Abs Stack Pressure (in Hg) P{s)

Avg Stack Velecity {ft/sec) V(s avg)
Isokineticity (%) ' %l
Stack Gas STD Vol Flow (dscfm) Q(s)
Actual Stack Gas Vol Flow (acfm) Qla)
Percent X§ Air PEA
Particulate Loading, dry(gr/dscf) C(s std)

Particulate Loading, @7% 02(mg/fdscm)C(s std)
Particulate Loading, dry @ 7 % 02 (gr/dsct)
Heat input Rate. MBtu/hr .
Particulate Emission Rate{1b/hr) E(p)
Particulate Emission Rate(1b/MBtu)

n [} "

0.67E
0.875
£70.4

9t.7

107.€
189216

356847
23.1
1.1130
21zz
0.8¢7%
§23.78
1804.786
1.8540



B&W/WPEL, Reburn Optimization Test Series

£SP in1etrMethnd 17 Samplies

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATICNS

FIELD DATA AVERAGES

Plant: WPL Performed by: Tony iombardo
Date: 4&/7/92 Printed 18-Jun Test No./Type: ¥17-16 Avg Velocity Head (in HZ0) dP{avg] = 1.15%
Sample Location: bnit 2, ESP Inlet Start/Stop Time: 1019-12i0
: Avg Orifice Meter Reading {in H20} dH{avg) = 1.470
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature (degF) T(s avg) = 506.0
Nozzle Diameter, Actual {in) K{d) 0.203
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature {degfF) T{m avg) = 88.2
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct)} Dimensions (in): Avg SQRT(dP} = 1.148
Radius (if round) R 0.00
Length {if rectangular) L B4.00 -CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack {sgq ft) A(s) ( 96.00) ‘Meter Volume (std, cu. ft.) Vim std) = 56.2% °
# of Sample Points # 24 Stack Gas Water Vapar Proportion B{ws) = 0.078
Total Sampling Time (min) (theta) { 96.00 ) . *
Barometric Pressure (in Hg) P{b) £9.85 Mol. Wt., Stack Gas Dry M(d) = 30.82
Stack Static Pressure (in H20) P(stack) 21.000
Gas Meter Initial Reading (cu ft) 342.02 Mol. Wt., Stack Gas Wet M(s} = 25.63
Gas Meter Final Reading (cu ft) 399.95
Ket Gas Sample Volume (cu ft) Vim) ( 57.93) Abs Stack Pressure (in Hg) P(s) = 31.1¢9
Vol of Liguid Collected (ml) Yi(e) 101.8 Avg Stack Velocity (ft/sec) Vis avg) = 8G.7
Vol of Lig ® Std. Conds. {scf) Viw stg) { 4.782 )
wt. of Filter Particulate (gm) 2.2501 Isokineticity (%) % 1 = 1
Wt. of Probe Wash Particulate {gm) {.0000
Wt of Combined Particulate (gm) ®(p) [ 2.2501 ) Stack Gas STD Vol Flow {dscfm) Q(s} 244,
0z Concentration (by CEM) % 02 3.00 Actual Stack Gas Vol Flow (acfm) Q(a} = AB4STE .
€02 Concentration (by CEM) X €02 15.60 Percent XS Air PEA = 16.2
C0 Concentration {(by CEM) % €0 0.0 Particulate Loading. dry{gr/dscf) - C(s std) = 0.6i74
%2 Concentration [by diff.} % N2 { 81.40) Particulate loading, 87% 02 (mg/dscm){(s std; = 109&
Particulate loading, dry @ 7 % 02 (gr/dscf) = 0.4802
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr = 1277.90 ~
Point Time {Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr} E(p) =]1292.204
(in H20) [(in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu) = 1.01i4 a
------- T T i S ettt
Al 4.00 1.10 1.32 491 77.0 78.0 1.0488 v
2 4.00 1.30 1.60 508 77.0 78.0 1.1402
3 4.00 1.10 1.32 520 78.0 78.0 1.0488 .
Bl 4.00 1.40 1.75 459 79.0 78.0 1.1832
2 4.00 1.10 1.32 473 8l.0 78.0 1.0488
3 4.00 1.10 1.32 49] 84.0 78.0 1.0488 t
Cl 4.00 1.20 1.48 467 85.0 80.0 1.0854
2 4.00 1.10 1.32 472 B8.0 80.0 1.0488 a
3 4.00 1.30 1.60 493 90.0 81.0 1.1402
01 4.00 1.50 1.85 472 88.0 81.0 1.2247 v
2 4.00 1.20 1.48 478 90.0 81.0 1.0954
3 4.00 1.40 1.75 490 91.0 B2.0 1.1832
El 4.00 1.10 1.32 470 B8.0 B82.0 1.0488 -
2 4.00 1.10 1.32 491 81.0 83.0 1.0488
3 4.00 1.10 1.32 506 54.0 B4.0 1.0488 ¥
El 4.00 1.10 1.32 517 93.0 83.0 1.0488 !
2 £.00 1.20 1.48 532 86.0 B85.0 1.0854 &
3 4.00 1.10 1.32 548 96.0 86.0 1.0488
Fl 4.00 1.40 1.75 517 94.0 87.0 1.1832
3 4.00 1.40 1.75 528 96.0 87.0 1.1832
3 4.00 1.10 1.32 544 97.0 88.0 1.1832
F1 4.00 1.10 1.32 551 98.0 89.0 1.0488
2 4.00 1.20 1.48 560 93.0 90.0 1.0488
3 4.00 1.20 1.48 565 100.0 Q0.0 1.0854 ) "
------- B el e e it T B -
TOTALS | 96.00 | 27.70 | 35.29 ] 12144.0 | 2150.0 | 1988.0 | 25,3887

C-8
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BiW/WFLL, Reburn Qptimization Tes: Series

ESP Inlet Method 17 Sampies

o~ b ¢ el < FIFLD DATA AVERAGLS
Plant: WPL Ferformed by: Tony Lembardo '
Date: 4/8/92 Printed 18-Jurn Test No./Type: Mi7-17 Avg Velocity Head (in HZC} df{avg} = 1.187
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1115-1330 ‘
Avg Orifice Meter Reading (in H20} dH{avg} = 1.43%
PARAMETER SYM3OL VALUE
{caic.) Avg Stack Temperature (degF} T{s avg) = 47&.7
Nozzle Diameter, Actual {in) N{d) 0.203
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature (degf) T(m avg} = BE. 3
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = ..CG7¢
Radius (if round) R g.o0
Length (if rectangular) L b4.00 CALCULATED VALUES
Width (if rectangular) W 216.00 ]
Area of Stack (sg ft} Als) { 96.05 ) Meter Volume (std, cu. ft.) Vir std) = ET.27
¢ of Sample Points £ 24 Stack Gas Water Vapor Proportion E(ws) = §.Cz:
Total Sampling Time {min) (theta} { 96.0C )
Barometric Pressure (in Hg) P(b) 29 .48 : Mol. Wit., Stack Gas Dry wid) = 3l.E%
Stack Static Pressure (in K2D) P{stack) 20.0CD
Gas Meter Initia) Reading {cu ft) 400 .44 Mol. Wt., Stack Gas We: M{s} = 2&.%2
Gas Meter Final Reading (cu ft) 45535
Net Gas Sample Volume {cu ft) Vim) ( 57.82 ) Abs Stack Pressure {in Hg) Fls) = EL.%3
i : Vol of Liquid Colliected (m}) Vi(e) 115.5 Avg Stack Velocity (ft/sec) Vis avg) = Te.x
{ B Vol of Lig @ Std. Conas. (scf) V(w std) { 5.437 )
i 3 +. of Filter Particulate (om) 3.5014 Isokineticity (%) % 1 = iLILT
£ Wt of Probe Wash Particulate (gm) 2.0000
Wt of Combined Farticulate (gm) M{p) { 3.5014 ) Stack Gas STD Vol Flow (dscfm) Qis) = 2306027
Dz Concentration (by CEM) % 02 2.60 (from B&W} Actual Stack Gas Vol Flow (scfm) 0ls) = 8589550
£02 Concentration {by CEM) % Co2 15.90 (estimate) Percent XS Air PEA = 13,7
C0 Concentration (by CEM) % CC c.0 Particulate Loading, dry(or/dscf} Cis sts) = 00,8783
N2 Concentration {by diff.) % N2 { 81.%0) Particulate Loading, B7% 02{mg/oscr)C{s std; = 1652
Particulate toading, dry 8 7 % GZ (or/oscfj = 0.7384
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 127€.7¢
Point Time |Head, dPiMeter,dH| Temp Temp (degF) Particulate Emission Rate{lb/hr) El{p) %1687 .GED
(in "20)|(in H20)| (degF) in | out Particulate Emission Rate(1b/MEtu) = 1.53:%
------- +—~----—-+:-—-----+--——----+-—-——-—--+---——---+--———-——+-----——--
Al 4.00 1.10 1.32 484 82.0 83.0 1.0488
2 4.00 0.95 1.15 484 80.0 8z.0 0.9747
K} 4.00 1.10 1.32 485 BZ.D 82.0 1.0488
Bl 4.00 1.20 1.47 460 83.0 82.0 1.0854
2| 400| 0093]| 112 468 | 85.0 | 82.0 | 0.9644
3 4.00 0.83 1.12 484 B7.0 B83.0 0.9644
Cl 4.00 1.20 1.47 468 86.0 4.0 1.0954
2 4.00 1.00 1.20 470 8c.0 84.0 1.0000
3 4.00 1.30 1.61 484 81.0 84.0 1.1402
Dl 4.00 1.40 1.70 458 9.0 85.0 1.3832
2 4.00 1.10 1.32 469 93.0 85.0 1.0488
3 4.00 1.20 1.47 479 83.0 85.0 1.0954
El 4.00 1.20 1.47 434 9z2.0 87.0 1.0054
K4 4.00 1.20 1.47 453 95.0 87.0 1.0954
3 4.00 1.05 1.30 470 85.0 B7.0 1.0247
El 4.00 1.10 1.32 482 85.0 B7.0 1.0488
2 4.00 1.20 1.47 487 85.0 88.0 1.0954
3 4.00 1.10 1.32 495 95.0 87.0 1.0488
Fl 4.00 1.30 1.61 478 93.0 88.0 1.1402
2 4.00 1.40 1.70 491 94.0 88.0 1.1402
3 4.00 1.40 1.7¢ 495 96.¢ 88.0 1.1832
Fl 4.00 1.10 1.32 500 97.0 B8.0 1.1832
Z 4.00 1.10 1.32 503 87.0 89.0 1.0488
3 4.00 1.20 1.47 506 97.0 89.0 1.0488
------- B R e TR L L LD L by
TOTALS ] 96.00 | 26.56 | 33.74 ] 11488.0 | 2185.0 | 2054.D | 25.8126




BEW/WPLL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Tony Lombardo
Uate: 4/9797 Prinfed 1B-Jun Test WNo./Type: FI7-TE Avg Velocity Head {in HZO) dPlave; = T.1Z
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1100-124%
Avg Orifice Meter Reading {in K20} dH{avg) = 1.36%
" PARAMETER SYMBOL VALUL
(catc.) Avg Stack Temperature (degF) T(s avg) = 471.8
Kozzle Diameter, Actual (in) N(d) £.203
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T{m avg} = g9z.2
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensicns (in): Avg SQRT(dP) = 1.07¢
Radius (if roung) R D.0o
Length (if rectangular) L £4.00 CALCULATED VALUES
Width (if rectangular) W 216.00
hrea of Stack (sg ft) Afs) ([ 986.00 ) Meter Volume (std. cu. fi.) V{m std) = 52.E:
# of Sample Points # 24 Stack Gas Water Vapor Proporticn B{wo) = .CE:
Tetal Sampling Time (min) {theta) [ 96.00 }
Barometric Pressure (in Hg) P{b} 29.44 Mol. Wt., Stack Gas Dry Mid) = iC.6-
Stack Static Pressure (in HZ0) P{stack] £20.000
Gas Meter Initial Reading (cu ft} 458.46 Mol. Wt., Stack Gas Wet: Kis) = PL4F
Gas Meter Final Reading {cu ft) 515,587
Net Gas Sample Volume {cu ft) ¥{m) [ &7.41) Abs Stack Pressure (in Hg) P{s) = 3.5
Vol of Liquid Coellected {ml1) Vi(e) 115.5 Avg Stack Vetecity (ft/sec) V(s avg) = 780
Vol of Liq @ Std. Conds. (scf) Viw std) { 5.437 )
Wt. of Filter Particulate (gm) 6.0893 Isokineticity (%) %1 = 3
Wt. of Probe Wash Particulate (gm) D.0000 /
Wt of Combined Particulate (gm) M{p) { 6.0883 ) Stack Gas STD Vel Fiow {dscfm) Qfs) S Y,
02 Concentration {by CEM) % 02 2.70 (from BaW} Actual Stack Gas Vol Flow [acfm) Gla) = 4ELZET
€Dz Concentration (by CEM} % Lo2 15.80 {estimate) Percent XS Air FEA = 143
C0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf) Cls std) = 1.72Z:
N2 Concentration {(by diff.} % N2 ( 81.50 ) Particulate Loading, @7% Q2{mg/dscm)C{s std} = 30
Particulate Loading, dry @ 7 % 0z {c-/oscf) = 1.31%G
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Imput Rate, MBtu/nr = 1272.76
Point Time |Head, dP[Meter,dH} Temp Temp (degF} Particulate Emission Rate{1b/nr) E{p) =3526. 281
{in H20)|(in H20)} (degF) in out Particulate Emission Rate(1b/MEiyu) = 7.7
------- B e i e e e i et R e e ekl
Al 4.00 1.10 1.32 459 99.0 101.0 1.0488
2 4.00 1.10 1.32 464 96.0 100.0 1.0488
3 4.00 1.10 1.32 474 96.0 89.0 1.0488
Bl 4.00 1.20 1.45 449 96.0 98.0 1.0954
2 4.00 0.90 1.08 461 97.0 97.0 0.9487
3 4.00 0.85 1.18 479 96.0 97.0 0.9747
Cl 4.00 1.10 1.32 456 96.0 85.0 1.0488
4 4.00 0.95 1.18 468 95.0 85.¢ 0.9747
3 4.00 1.40 1.72 478 95.0 85.0 1.1832
D1 4.00 1.50 1.83 449 94.0 93.0 1.2247
2 4.00 1.20 1.45 461 94.0 92.0 1.0954
3 4,00 1.20 1.45 470 95.0 98z.0 1.0954
El 4.00 1.20 1.4% 442 93.0 91.0 1.0954
2 4.00 1.30 1.60 451 93.0 81.0 1.1402
3 4.00 1.10 1.32 462 93.0 83.0 1.0488
El 4.00 1.00 1.20 471 93.¢ 89.0 1.0000
2 4.00 1.10 1.32 484 93.0 89.0 1.0488
3 4.00 1.20 1.45 492 93.0 8s.0 1.0854
F1 4.00 1.30 1.60 470 91.0 87.0 1.1402
F4 4.00 1.10 1.32 486 91.0 B87.0 1.140¢2
3 4.00 1.20 1.45 494 92.0 87.6 | 1.0488
Fl 4.00 1.10 1.32 437 92.0 86.0 1.0954
4 4.00 1.20 1.45 501 9z2.0 B6.0 1.0488
3 4.00 1.20 1.45 504 92.0 86.0 | 1.0854 )
------- e R e T e S ]
TOTALS | 96.00 | 26.50 | 33.55 | 11322.0 | 2257.0 | 2215.0 | 25.7851 -



B&W/WPRL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORXSHEET AND PARTICULATE CALCULATIORS FIELD DATA AVERAGES
Plant: WPL Performed by: Teny Lombardo -
Date: 4/10/92 Printed 18-Jun Test No./Type: M17-18 Avg Velocity Head (in HZD) de(avg) = 1.032
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1{55-1250
Avg Orifice Meter Reading (in H2G) dH{ave) = 1.3%
PARAMETER SYMBOL VALUE )
(cale.) Avg Stack Temperature (degF) T(s avg) = AE4E
Nozzle Diameter, Actual (in) N{d} 0.203
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degf) T(m avg) = 7.2
Gas Meter Correction Facter (aipha) i.0100
Stack {Duct) Dimensions {in}: Avg SQRT{dP} : = 1.Lzf
Radius (if round) R L.00
Length [if rectangular) L 64.00 CALCULATED VALUES
width {if rectangular) W 216.00
Area of Stack (sgq ft} Als) { S86.00 ) Meter Volume (std, cu. ft.) Vim std) = EE.7E
‘# of Sample Points £ 24 Stack Gas Water Vapor Propocriion Blws) = L[.0f:
Total Sampling Time {min) (theta) ( 86.00)
Barometric Pressure (in Hg) P(b) 298.62 Mol. Wt...Stack Gas Dry #(d} = 3[.ZZ
Stack Static Pressure (in HZO) P(stack) 18.000
Gzs Meter lnitial Reading (cu ft) 516.04 Mol. Wi., Stack Gas Wet M(s) = 2h.L:
Gas Meter Final Reading (cu ft) 571.92
Net Gas Sample Volume {cu ft) Vim) ( 55.88 ) Abs Stack Pressure {in Hg) Fis) = E1.0%
¢ i Vol of Liguid Collected (ml} Vi{e) 114.0 Avg Stack Velocity (ft/sec) Vis avg} = 7.2
; : Vol of Lig @ $td. Conds. {scf) V(w std) { G5.368 )
R Wt. of Filter Particulate (gm) 4.7824 1sokineticity (%) %1 = 1pE.l
Wwt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {(gm) M{p) ( 4.7924 ) Stack Gas STD Vol Flow (dscfm) Qis) = pIzalT
0? Concentration {by CEM) . %02 2.80 Actual Stack Gas Yol Flow (acfm) Oz} = 232
C02 Concentration {by CEM) % €02 15.20 Percent XS Air PEA = M
€0 Concentration [by CEM) % Lo 0.0 Particulate Loading, dry(or/dscf) C(s std) = 1.3%5%
Nz Concentration (by diff.) % N2 [ 81.90} Particulate Loading, B7% DZ(mc/cs"m) std) = 2348
Particulate Loading, dry B 7 % 02 (ur/os'f‘ = 1.025%
Sampie | dilock {Velocity|Orifice Stack Gas Meter SORT(d®) iHeat Input Rate, MBtu/hr . = 1226.2L
Point Time |Head, dP|Meter.dH; Temp Temp (ceof) Particulate Emission Rate{lb/hr} E(p) =2651 . 5EE
(in H20)|{in H20)| {d=gF) in | out Particulate Emission Rate{lb/MEiu} = 2.1%F7
------- S S et At LAl DED LR b bkt bt eheii it
Al 4.00 1.00 1.20 436 66.0 67.0 1.0000
2 4.00 0.8% 1.02 450 65.0 66.0 0.8220
3 4.00 0.83 1.00 450 £6.0 66.0 0.9083
Bl 4.00 1.10 1.32 448 B7.0 66.0 1.0488
F4 4.00 0.80 0.98 462 65.0 66.0 0.8944
3 4.00 0.88 1.02 472 70.0 67.0 p.9220
Cl 4.00 1.10 1.32 443 70.¢ 67.0 1.0488
F4 4.00 0.80 1.18 447 72.0 67.0 0.9487
3 4.00 1.20 1.48 469 73.0 67.0 1.0854
Dl 4.00 1.50 1.80 432 72.0 68.0 1.2247
2 4.00 1.10 1.32 447 74.0 68.0 1.0488
3 4.00 1.10 1.32 464 75.0 B8.0 1.0488
El 4.00 1.20 1.48 445 74.0 69.0 1.0954
2 4,00 1.10 1.32 450 75.0 69.0 1.0488
3 4.00 1.00 1.20 463 76.0 £9.0 1.0000
El 4.00 1.10 1.32 474 76.0 70.0 1.0488
2 4.00 1.20 1.48 482 77.0 69.0 1.0954
3 4.00 1.10 1.32 487 77.0 62.0 1.0488
Fl 4.00 1.20 1.48 468 74.0 69.0 1.0954
b4 4.00 1.20 1.48 480 74.0 69.0 1.0954
3 4.00 1.10 1.32 487 74.0 68.0 1.0854
(31 4.00 1.20 1.48 494 76.0 §9.0 1.0488
2 4.00 1.10 1.32 497 76.0 69.0 1.0854
3 4.00 1.00 1.20 499 77.0 69.0 1.0488
--------------- P B St D e
TOTALS E 96.00 | 24.83 | 31.36 | $1156.0 | 1744.0 | 1632.0 | 24.8275

C-11




B&W/WPRL, Reburn Dptimization Test Series

ESP Injet Methog 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Tony Lombardo
Pate: 4/13/92 Printed 1B-Jun Test No./Type: M17-110 Avg Velocity Head (in H20) dP{avg) = 1.0i%

Sample Location: Unit 2, ESF Inlet Start/Stop Time: 1105-1257

: Avg Orifice Meter Reading {in K20) oH{avg) = 1163
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T(s avo) = 435%.E
Nozzle Diameter, Actual {in) N(d) 0.203
Pitot Tube Correction Facter Clp) 0.8400 Average Meter Temperature (degF) Tim avg) = 67.C
Gas Meter Correction Factor (alpha}) = 1.010D
Stack {Duct) Dimensiens (in): Avg SQRT(dP) = 1.C3:
Radius [if round) R 0.C0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W : 216.06
Area of Stack (sg ft)} Als) ( 95.00 ) Meter Volume {std, cu. ft.)} V{m std) = 53.7%
# of Sample Points # 24 Stack Gas Water Vapor Proportion E{wc) = 0.07¢%
Total Sampling Time {min) (theta) [ 96.00 )
Barometric Pressure (in Hg) P(b) 29.60 Mol. Wt., Stack Gas Dry M{d} = 3.z
Stack Static Pressure (in HZ0} P(stack) 2D.000 .
Gas Meter Initial Reading {ecu ft) §73.57 Mol. Wt.., Stack Gas Wet M{s) = gttt
Gas Meter Final Reading [cu ft) 627.11
Net Gas Sample Velume (cu ft) ¥(m} ( 53.54 } Abs Stack Pressure (in Hg) P(s} = .07
Vol of Liguid Coliected {ml) vi(c) 98.5 Avg Stack Velocity (ft/sec) Vis avg) = 7.0
vel of Lig @ 5td. Conds. (scf) Viw std) [ 4.638 )
Wt. of Filter Particulate (gm) G.8267 Isokineticity (%) %1 = i
Wt. of Probe Wash Particulate {gm) 0.00CD
Wt of Combined Particulate (gm) M(p) { §.8267 ) Stack Gas STD Vol Flow {dscfm) G{s) = ZI
07 Concentration {by CEM} - % 02 3.4C Actual Stack Gas Vol Flow (acfm) Ola) = 42BZED
£02 Concentration {by CEM) % Co2 15.10 : Percent XS Air PEA = IE.E
€0 Concentration (by CEM) % CO 0.0 Particulate toading, dry{gr/dscf) C{s std) = 2.821%
N2 Concentration (by diff.} % N2 ( B1.50) Particulate Loading, 7% D2(mg/dscm)C{s stg) = 5138
Particulate Loading, dry @ 7 ¥ 02 [gr/foscf) = 2.2447
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Imput Rate, MBtu/hr = 1204 8BS
Point Time |[Head, dP|Meter,dH| Temp Temp {degF) Particulate Emission Rate{1b/hr) E{p) =5pG5 452
(in H20)|(in H20)| {degF) in | out Particulate Emission Rate{1b/MBtu) = 4,777%
------- T e Lt SRR L L e LR
Al 4.00 0.85 1.05 421 B5.0 £7.0 0.9747
2 4.00 0.85 0.94 432 B3.0 66.0 0.9220
3 4.00 1.00 1.10 452 63.0 65.0 1.0000
Bl 4.00 1.10 1.20 432 65.0 65.0 1.0488
2 4.00 0.9C 0.88 436 66.0 65.0 0.9487
3 4.00 B.s0 0.98 459 67.0 65.0 0.9487
Cl 4,00 1.00 1.10 429 67.0 65.0 1.0000
2 4.00 0.85 0.94 433 67.0 65.0 0.9220
3 4.00 1.20 1.32 457 70.0 65.0 1.0954
D1 4,00 1.10 1.20 431 70.0 65.0 1.0488
2 4.00 1.00 1.10 444 71.0 65.0 1.0000
3 4.00 1.20 1.32 458 71.0 65.0 1.09854
3 4.00 1.10 1.20 429 70.0 65.0 1.0488
Z 4.00 1.10 1.20 436 70.0 §6.0 1.0488
3 4.00 0.40 0.98 447 70.0 65.0 0.9487
£1 4.00 0.90 0.98 464 71.0 65.0 0.9487
2 4.00 1.20 1.32 473 71.0 65.0 1.0954
3 4.00 1.10 1.20 483 71.¢ 65.0 1.0488
Fl 4.00 1.40 1.58 454 70.0 65.0 1.1832
2 4.00 1.30 1.48 467 7i.0 65.0 1.1832
2 4.00 1.10 1.20 479 71.0 65.0 1.1402
Fl 4.00 1.10 1,20 487 71.0 §5.0 1.0488
2 4.00 i.10 1.20 490 71.0 65.0 1.04B8
3 4.00 1.10 1.20 494 72.0 65.0 1.0488
------- T T e e e L S LEL LR bl
TOTALS | 96.00 | 24.35 | 27.87 | 10887.0 | 1654.0 | 1564.0 | 24.7967

C-12



BRW/WPLL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

Cc-13

———{SORINETIC PERFORMANCE WORKSREET AND PARTICULATE CALEUEAHONS —FHELB-DATAAVERAGE————————————— M M M
Plant: WFL Performed by: Jony Lombardo
Date: 4/14/82 Printed 18-Jun Test No./Type: M17-111 Avg Velocity Head {in K20) dP{avg}) = [.ZE:
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2139-2230
Avg Orifice Meter Reading (in H20) dH{avg} = C.EZ%
PARAMETER SYMBOL YALUE :
{calc.) Avg Stack Temperature (degF} T(s ave; = 427.7
Nozzle Diameter, Actua) {in) N(d) 0.203
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature [degF) T{m avg) = £7.3
Gas Meter Correction Factor (alpha) 1.0100
Stack [Duct) Dimensions (in}: Avg SQRT(d?} = [.76%
Radius (if round)} R 0.00
Length {if rectangular} L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume {std, cu. fi.) Vir std) = ZE.S2
# of Sample Points # 24 Stack Gas Water Vapor Proportion E{wsa) = [.p0c:
Total Sampling Time (min) {theta) { 96.00 )
Barometric Pressure {in Hg) P{b) 29.54 Mcl. Wt., Stack Gas Dry Mid) = 3n.ts
Stack Static Pressure {in H20) P{stack) 14.000
Gas Meter Initial Reading (cu ft) §27.43 Mol. Wt., Stack Gas Wel M{s) = 2%.:E
Gas Meter Final Reading {cu ft) B&& .50
Net Gas Sample Volume {cu ft} ¥im) { 41.07 ) Abs Stack Pressure (in Hg) P(s) = et
Vol of Liguid Collested (m1) Vi(c} 86.5 “Avg Stack Velocity (ft/sec) Vi{s avg) = 27
Vol of Lig B Std. Conds. (scf) viw std) { 4.072 ) )
wt. of Filter Particulate (gm) 3.145% Isokineticity (%) %1 = 1.z
Wt. of Probe Wash Particulate (gm) 0.0000 )
Wt of Combined Particulate {gm) M(p) { 3.1456 ) Stack Gas §TD Vol Flew (dscfm) Q(s) = 17338
D2 Concentration (by CEM) % 02 4,20 Actual Stack Gas Vol Flow (acfm) MY = 31281t
t0? Concentration (by CEM) % C02Z 14.90 Percent XS Air PEA = 245
C0 Concentration {by CEM) % CO c.0 Particulate Loading, dry{ar/dscf} C(s stg} = 1.227%
Nz Concentration (by diff.) % NZ { 80.80) Particulate Loading, B7% 02(mg/dscm)C{s ste) = 2347
Particulate ipading, dry E 7 % 02 (gr/asc?} = ].0D2z2
sampte | dClock f[velocity|Orifice Stack Gas Meter SQRT{dP) lHeat Input Rate. M3tu/hr - = BLL.ET
Point Time |Head. dP|Meter GH| Temp Temp (degF} Particulate Emission Rate(ib/hr) £ip) =1624. 723
{in HzO)|(%n H20)| (desF) in | out Farticulate Emission Rate{1b/MBtu) = 2.12:%0
------- T i SR L LR it Al by
Al 4.00 0.75 p.84 407 101.0 104.0 0.8660
2 4.00 0.85 0.71 430 54.0 102.0 G.8062
3 4.00 D.65 0.71 447 92.0 99.0 0.8062
Bl 4.0D 0.55 0.58 418 92.0 97.0 0.7416
2 4,00 0.43 0.47 439 0.0 95.0 0.6557
3 4.00 0.43 0.47 457 88.0 84.0 0.6557
Cl 4.00 0.55 0.59 414 89.0 83.0 0.7418
4 4.00 0.45 0.48 431 87.0 91.0 0.6708
3 4.00 0.63 0.69 449 86.0 90.0 0.7937
Dl 4.00 0.70 0.77 431 86.0 89.0 0.8367
F4 4.00 0.65 0.71 428 86.0 88.0 D.B0O&2
3 4.00 0.7% 0.84 446 86.0 87.0 0.B66C
El 4.00 0.55 0.58 398 B6.0 86.0 0.7416
4 4.00 0.58 0.64 388 85.0 85.0 0.7616
3 4.00 D.50 0.54 405 85.0 B5.0 0.7071
El 4.00 0.50 0.54 417 85.0 84.0 0.7071
2 4.00 0.60 0.68 430 84.0 83.0 0.7746
3 4.00 ¢.60 {.66 439 B4.0 83.0 0.7746
31 4.00 0.65 0.71 412 82.0 81.0 0.8062
2 4.00 0.68 0.75 415 82.0 B2.0 0.8062
‘ 3 4.00 0.60 0.66 429 8z.0 B2.0 0.8246
| F1 4.00 0.50 0.54 433 8z.0 81.0 0.7746
: N 2 4.00 0.55 0.58 447 8z.0 g1.0 0.7071
§ ({E : 3 4.00 0.55 0.59 448 8z.0 81.0 0.7416
} LT mame—ee Fom—m s Foommme ettt bttt bt g D T EEEE L o ———
' ToTALS | 96.00 | 13.50 | 15.34 ! 10264.0 | 2079.0 | 2123.0 | 18.3737



BEW/WPEL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Flant: WP| med—by Fory—tomsarde
Date: 4/16/82 Printed 1B-Jun Test No./Type. M17-112 Avg Velocity Head (in HZ0) dP{avg} = C.83%
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2045-2222
Avg Orifice Meter Reading {in H20} dHlavg} = 0.B5%
PARAMETER SYMBOL VALUE
{cale.) Avg Stack Temperature (degF) T(s avg) = 43C.8
Nozzle Diameter, Actual (in} N(d) 0.203
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg} = Bb.1
Gas Meter Correction Factor {aipha) 1.0100
Stack {Duct) Dimensions {in): : Avg SQRT{dP) = {.76%
‘ Radius (if round) R 0.00
Length (if rectangular} L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack {sg ft) A{s} { 96.00 ) Meter Volume (std, cu. ft.) Vim std) = 35.564
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = D.QE2
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure {in Hg) P(b) 29.64 Mol. Wt.. Stack Gas Dry M{d} = 30.7%
Stack Static Pressure (in HZ0) P(stack) 14.000
Gas Meter Initial Reading (cu ft) 6EB.65 Mol. Wt., Stack Gas Wet M{s) = pu.tr
Gas Meter Final Reading {cu ft} 709.94
Net Gas Sample Volume {cy ft) V{m} { 41.28) Abs Stack Pressure {in Hg) P(s) = 30.87 1
Vol of Lliquid Collected (ml} Vi{c) 88.0 Avg Stack Velocity [ft/sec) Vis avg) = 545
¥ol of Liq @ Std. Conds. (scf) Viw std) ( 4.142 )
t. of Filter Particulate {gm) 4.2428 isokineticity (%} %1 = iU
wt. of Probe Wash Particulate (gm) 0.0000
wt of Combined Particulate (gm) Mip) (4.2428 ) Stack Gas S5TD Vol Fiow (dscfm} Qlis} 172.
Bz Concentration [by CEM) % 02 3.80 Actual Stack Gzs Vol Flow (acfm) Gla) = 3187
€02 Concentration {by CEM) % C0? 15.90 Percent XS Air PEA = 1.8
C0 Concentratian (by CEM) % Co 0.0 Particulate Loading. dry{gr/dscf) Cfs std) = 1.B23%
K2 Concentration {by diff.) % N2 { 80.30}) Particulate Loading, @7% 02(mg/dsem)C{s std} = K]l
Particulate Loading, dry € 7 % 02 (or/dscf) = 1.337¢
Sample | dClock [VelocitylOrifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr = BGQ0.05
Point Time |Head, dP|Meter.dH| Temp . Temp (degF) Particulate Emission Rate{lb/hr) E(p} =2427 B3IE
{in H20) |(in H20}| {degF) in | out Particulate Emission Rate{1b/MEtu) = 2.8176
------- o e e e r e s s m e cerdememm et ——
Al 4.00 0.50 0.55 400 82.0 84.0 0.7071
2 4.00 0.50 0.55 428 82.0 83.0 C.7071
3 4.00 0.60 0.68 a4z 83.0 84.0 0.774%
Bl 4.00 D.BS 0.72 436 84.0 83.0 0.8062
4 4.00 0.50 0.55 445 85.0 84.0 0.7071
3 4.00 0.50 0.55 461 86.0 84.0 0.7071
C1 4.00 0.60 0.68 416 86.0 84.0 0.7746
2 4.00 0.50 0.55 417 88.0 85.0 0.7071
3 4.00 D.B5 0.72 436 89.0 85.0 0.8062
D1 4.00 0.77 0.85 428 80.0 86.0 0.8775 )
2 4.00 0.70 0.78 429 92.0 8§7.0 |  0.8367
3 4.00 0.60 0.68 442 93.0 87.0 0.7746
El 4.00 0.60 D.68 422 92.0 87.0 D.7746
2 4.00 0.62 0.77 402 93.0 88.0 0.7874
.3 4.00 0.50 0.55 406 84.0 88.0 D.7071
El 4.00 0.50 0.55 415 94.0 89.0 0.7071
2 4.00 0.55 0.63 433 94.0 89.0 0.7418
3 4.00 0.55 0.63 44] 94.0 88.0 {1.7416
Fi 4.00 0.60 0.68 427 9l.0 89.0 0.774%
2 4.00 0.560 0.68 432 91.0 89.0 0.7745
3 4.00 0.60 0.68 437 81.0 89.07 0.7748
fl 4.00 0.60 0.68 443 91.0 89.0 0.7746
4 4.00 0.58 0.67 449 gz.0 88.0 0.7748
3 4.00 0.58 0.67 453 gz.0 89.0 0.7616
--------------- +n--n-———— ————--—— ————----- ————---- _—————--+---------
TOTALS I 96.00 | 13.37 | 15.74 I 10340.0 | 2149.0 | 2080.0 | 18.2799




BEW/WPAL, Reburn Optimization Test Series

ESP Imlet Method 17 Samples

—————TSOKTNETIC PERFORMANCE WORKSHEET ANU PARTICUCATE CALCULATHONG — FIELD DATA MM ERAGES——————————————————————————————
Plant: WPL ' Performed by: Tom Brake
Date: 4/21/82 Printed 18-Jun Test Nc./Type: Mi7-113 Avg Velocity Head {in H20) dP{avg) = C.Eif
Sample Location: Lnit 2, ESP Inlet Start/Stop Time: 2207-2353

Avg Orifice Meter Reading (in H2D) dR(avg] = .74
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {degF) T{s avg) = £E7.
Nozzle Diameter, Actual {in) K{d} 0.203
Pitot Tube Correction Factor Clip} 0.8400 ] Average Meter Temperature (degf) T(m avg) = BL.E
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in}: Avg SQRT(dP) = [.802
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
] Width (if rectangular) Vo 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std. cu. ft.) Vim s1c) = &E.EL
# of Sample Peints # 24 Stack Gas Water Vapor Proportior B{wz) = L[.07:
Total Sampling Time (min) {theta) ( 96.00 ) ) :
Barometric Pressure {in Hg) P{b) 28.82 Mcl. Wr., Stack Gas Dry M(d) = 30.it
Stack Static Pressure {in H20} P(stack) 15.000
Gas Meter Initial Reading {cu ft) 710,12 Mel. Wt., Stack Gas Wet M(s) = 28.LE
Gas Meter Final Reading {cu ft} 754.63
Net Gas Sample Volume (cu ft) vim) ( 44.51) Abs Stack Pressure {in Hg) F(s) = 2G.&2
Vol of Liguid Collected (m!) Vi{c) 70.8 Avg Stack velocity (ft/sec) Vis avg) = ge. ¢
: : vol of Liq @ 5td. Conds. (scf) Viw std) ( 3.337 )
hoo Wt. of Filter Particulate (gm) - 4.8819 Isokineticity (%) %1 = 104.¢
T wt. of Probe Wash Particulate (gm) 0.0000
wt of Combined Particulate (gm) M{p) ( 4.8819 } Stack Gas STD Vol Flow (dscfm) Qis) = 176217
0z Concentration (by CEM) % 02 4.50 Actual Stack Gas Vol Flow (acfm) O[a) = 340302
£02 Concentration {by CEM) % Co2 13.80 Percent XS Air = 7.2
C0 Concentration (by CEM) % Co c.0 Particulate Loading, dry{gr/dscf) C(s std) = 1.E8.E.
K2 Concentration (by diff.) % N2 { 81.70 ) Particulate Loadimg, B7% 02({mg/dscm}C(s std} = 3828
Particulate Loading, dry & 7 % 02 (or/dscf] = 1.584z%
Sample | dCiock |velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate. MBtu/hr = BEl.1E
Point Time (Head, dPiMeter,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr} E{p) =2788 3E%
{in H20}|(in H20)| (degF) in | out Particulate Emission Rate(1b/MEtu) = I.28I%
------- R LT e e e .
Al 4.00 0.59 0.68 464 73.0 75.0 0.7681
2 4.00 .60 0.68 470 73.0 74.0 0.7746
3 4.00 0.58 0.66 486 75.0 74.0 0.7616
Bl 4.00 0.61 0.69 480 71.0 75.0 D.7810
2 4.00 0.52 0.59 480 75.0 76.0 0.7211
3 4.00 0.50 0.57 497 B80.0 76.0 0.7071
€l 4.00 g.57 0.65 430 80.0 76.0 0.7550
2 4.00 0.51 0.58 444 B1.0 77.0 0.7141
3 4.00 0.75 0.86 470 83.0 78.¢ 0.8660
mn 4,00 0.80 0.91 460 83.0 78.0 0.8944
2 4.00 0.62 0.71 469 84.0 79.0 0.7874
; 3 4.00 0.68 0.78 474 85.0 79.0 (.8246
. £l 4.00 0.67 0.77 470 85.0 80.0 0.8185
3 2 4.00 0.65% 0.74 430 B6.0 81.0 0.8062
1 3 4.00 0.69 0.79 466 B7.0 81.0 0.8307
; El 4.00 0.62 0.71 467 B88.0 8z.0 0.7874
; 2 4.00 0.59 0.67 459 88.0 8z.0 0.7681
: 3 4.00 0.56 0.64 475 88.0 Bg2.0 0.7483
i Fl 4,00 0.65 0.74 452 88.0 83.0 0.8062
: 2 4.00 0.69 0.79 466 88.0 83.0 (.8062
i 3 4.00 0.65 0.74 470 89.0 84.0 0.8307
? F1 4.00 0.81 1.00 474 20.0 84.0 0.8062
. 2 4.00 0.85 0.87 478 90.0 84.0 0.9539
3 4.00 0.75 0.85% 479 91.0 85.0 ¢.9220
------- O S R A L L EE TP L TS LRt
TOTALS | 96.00 | 14.86 | 17.77 |11220.00 | 2007.0 | 1908.0 | 19.2396

C-15




B&W/WPEL. Reburn Optimization Tesi Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATICNS

FIELD DATA AVERAGES

oY + Y
TidITL T WFL

Performed by: Tom pDrake ‘
Date: 4/22/92 Printed 18-Jun Test No./Type: M17-114 Avg Velocity Head (in H2D) dP(ava) = 0.26C
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2227-0000
Avg Orifice Meter Reading (in H20) dH(avg} = 0.373
PARAMETER SYMBOL VALUE
{calc.} Avg Stack Temperature {decgf) T(s avg) = 38¢.1
Nozzie Diameter, Actual (in) N{g} 0.218
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) Tim avg) = 75.1
Gas Heter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP) = 0.522
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Ares of Stack (sg ft) Als) { 96.00 ) Meter Yolume (std, cu. ft.} V{ir std) = :..:if
# of Sample Ppints ¥ c4 Stack Gas Water Vapor Preporticn Eiwsz)} = Q.05
Total Sampling Time {min) (theta) [ 96.00 )
Barometric Pressure {in Hg} P{b) 29.46 Mol. Wt., Stack Gas Dry Mig} = 3r.et
Stack Static Pressure (in &2D) P{stack} 10.000
Gas Meter Initial Reading {cu ft) 754. 20 Mol. Wt., Stack Gas Wet Mis} = pe.::
Gas Meter Final Reading {cu ft) 786.66
Net Gas Sample Volume {cu ft) Vim) { 3i.96} Abs Stack Pressure (in Hg) Pis) = 320
Voi of Liquid Collected (ml) Vi{c) 66.3 Avg Stack Velocity (ft/sec) V(s avg) = 3E.E
Vol of Lic @ Std. Conds. {scf) Viw std) ( 2.121 ) :
wt. of Filter Particulate (gm) 4.1664 Isokineticity (%) %1 s ¥
Wt. of Probe Wash Particulate {gm) 0.0000C E
Wt of Combined Particulate (gm) M(p) ( 4.166¢ ) Stack Gas STD Vol Flow (dscfm) {s} el
02 Concentration {by CEM) % 02 4.60 Actual Stack Gas Vol Flow (acfm) Cla) = 212z
(02 Concentration {by CEM) % Loz 14.20 Percent XS Air FIk = 27.3
C0 Concentration (by CEM)} % Lo 0.0 Particulate Loading, dry(gr/dscf) C((s std) = 2.Da%¢
N2 Concentration (by diff.) % N2 ( 81.20) Particulate Loading, @7% 02(mg/dscm)i(s std) = 4002
Particulate Loading., dry @ 7 % 02 (gr/dszf) = 1.74%0
Sample | dClock {Velocity{Orifice Stack Gas Meter SQRT{dP) |[Heat Input Rate, MBtu/hr = 5BC Q%
Point Time |Head, dP|Meter,dH| Temp Temp {degF) Particutate Emission Rate(lb/hr) E(p} =2:00.78:
(in H20)|(in H20)| {degF) in out Particulate Emission Rate{lb/M31u} = I.pEZ
------- R i Ty U U PR,
Al 4.00 6.27 0.38 357 70.0 71.0 0.5196
2 4.00 6.27 0.38 389 70.0 70.0 0.5196
3 4.00 0.28 0.38 408 70.0 7t.0 0.5292
Bl 4,00 0.34 0.40 406 71.0 71.0 D.5831
2 4.00 0.22 0.31 422 72.0 71.0 D.4690
3 4.00 0.18 0.25% 427 73.0 72.0 0.4243
C1 4.0C 0.24 0.34 380 73.0 71.0 0.4899
H 4.00 0.29 0.31 385 74.0 71.0 0.5385
3 4.00 0.32 0.45 410 74.0 7z.0 0.5657
D1 4.00 0.32 0.45 394 75.0 72.0 0.5657
2 4.00 0.27 0.38 401 77.0 73.0 0.5196
3 4.00 0.32 0.45 410 77.0 74.0 0.5657
El 4.00 0.27 0.38 380 76.0 73.0 0.5196
2 4.00 0.24 0.34 370 71.0 74.0 0.4899
3 4.00 G.24 0.34 388 78.0 74.0 0.4899
El 4.00 0.27 0.38 34 79.0 75.0 0.5196
2 4.00 0.24 0.34 393 80.0 76.0 0.4899
3 4.00 0.26 0.36 400 BD.O 76.0 0.5099
Fl 4.00 0.30 0.42 406 798.0 76.0 0.5477
2 4.00 0.26 0.36 413 B1.0 77.0 0.5477
3 4.00 0.25 0.35 416 82.0 77.0 0.5099
F1 4.00 0.31 0.43 416 B2.0 758.0 0.5000
2 4.00 D.27 0.38 417 Bz.0 78.0 0.5568
3 4.00 0.28 0.39 417 82.0 78.0 0.5196
Rt Fumommm - B D tommmmmaaa Hommmeaae o me——— o
TOTALS | $6.00 | 6.23 | 8.96 | 9578.00 | 1834.0 | 1770.0 | 12,4904
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 ISHKINETIC PERFORMANCE WDRKSHEST AND PARTICULATE CALCULATIONS EIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/23/92 Printed 1B-Jun Test No./Type: M17-115 Avg Velocity Head {in H2Q)
Sampie Location: Unit 2, ESP Inlet Start/Stop Time: 2242-0020
Avg Crifice Meter Reading {in H20)
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {degf)
Nozzle Diameter, Actual {in) N{d) 0.218
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degf)
Gas Meter Correction Factor (alpha) 1.0100
Stack [Duct) Dimensions (in): Avg SQRT({dP)
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00 :
Area of Stack {sg ft) Als) { 96.00) Meter Volume (std, cu. ft.)
# of Sample Points # 24 Stack Gas Water Vapor Froportion
Total Sampling Time (min} {theta} { B96.00 )
Barometric Pressure {in Hg) P(b) 29.52 Mol. Wi., Stack Gas Dry
Stack Static Pressure {in H2{) P(stack) 10.000
Gas Meter Initial Reading (cu ft) 787.89 Mol. Wt., Stack Gas Wet
Gas Meter Final Reading (cu ft) 821.79
Net Gas Sample Volume {cu ft) Vim) ( 33.90) Abs Stack Pressure (in Hg)
Vol of liguid Collected (ml)} vi(e) 86.5 Avg Stack Velocity (ft/sec)
o Vol of Lig @ $td. Conds. (scf) Viw std) { 4.542 )
(é Wt. of Filter Particulate (gm) 5.7258 Isckineticity (%)
wt. of Probe Wash Particulate (gm) 0.000C
wt of Combined Particuiate (gm) M(p) ( 5.7258 ) $tack Gas STD Vol Flow {dscfm)
02 Concentration {by CEM) % 02 5.30 Actual Stack Gas Vol Flow {actm)
€02 Concentration {by CEM} % C02 14,40 Percert X§ Air
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf)
Kz Concentration (by diff.) % N2 ( 80.30) Particulate Loading,
Particulate {oading,
Sample | dClock |[Velocity{Orifice Stack Gas Meter SQRT(dP} |Hest Imput Rate, MBtu/hr
Point Time [Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(ib/hr)
(in H20)|(in H20)| {degF) in | out Particulate Emission Rate{lb/MEtu)}
------- B e L L e et LR T T
Al 4.00 0.30 0.42 393 79.0 80.0 0.5477
2 4.00 0.25 0.41 406 77.0 79.0 0.5385
3 4.00 0.32 0.45 417 78.0 79.0 0.5657
Bl 4.00 0.28 0.39 354 79.0 79.0 0.5292
2 4.00 .27 Q.38 414 80.0 78.0 0.5196
3 4.00 D.27 0.38 421 80.0 79.0 0.5196
1 4.00 D.31 0.43 396 80.0 79.0 0.5568
2 4.00 0.27 0.36 430 81.0 80.0 D.5196
3 4.00 0.35 0.48 430 82.0 80.0 0.5916
D1 4£.00 0.36 C.50 426 82.0 80.0 0.6000
2 4.00 0.30 0.42 431 86.0 82.0 0.5477
3 4.00 £.29 0.41 433 86.0 82.0 0.5385
El 4.00 0.29 0.41 386 86.0 85.0 0.5385
2 4.00 0.27 0.38 asz B7.0 83.0 0.5196
3 4.00 0.26 0.36 404 87.0 B3.0 0.509¢8
E1 4.00 0.30 0.42 400 88.0 B4.0 0.5477
2 4.00 0.26 0.36 399 88.0 84.0 0.5098
3 4.00 0.25 0.35 412 88.0 84.0 0.5000
Fl 4.00 0.36 0.50 430 88.0 85.0 0.6000
2 4.00 0.30 (.42 440 89.0 85.0 0.6000
3 4.00 0.33 0.46 442 88.0 86.0 0.5745
Fl 4.00 0.35 0.49 441 80.0 86.0 0.5916
(. 2 4.00 0.31 D.43 440 91.0 87.0 0.5568
tr 3 4.00 0.32 D.45 442 81.0 87.0 0.5657
------- fmmem———wfammmmr——gemmememodo———sisemdrerseseedeoeemme e
T0TALS | e6.00 | 7.21 | 10.07 |10014.00 | 2032.0 | 1977.0 | 13.1887

B&EW/WPLEL, Reburn Optimization Test Series

ESP inlet Method 17 Samples
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B&W/WPEL, Reburn Cptimization Test Series

ESP Inlet Method 17 Samples

TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Date:.

Omal
YT aRe

FIELD DATA AVERAGES

Avg Velocity Head (in H2D)

Avg Orifice Meter Reading (in HZD)
Avg Stack Temperature (degF)
Average Meter Temperature {degF)
Avg SQRT(dP)
CALCULATED VALUES

Meter Volume (std, cu. fr.)

Stack Gas Water Vapor Proportior
Mol. Wt., Stack Gas Dry

Mol. Wi., Stack Gas Wet
Abs Stack Pressure (in Hg)
Avg Stack Velocity (ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flew (dscfm}
Actual Stack Gas Vol Flow (acfm)

Fercent X5 Air
Particulate Loading, dry{gr/dscf)

Particulate Loading, 87% 02{mg/dsem)C(s std}
Farticulate Loading, dry @ 7 % 02 {or/dscf)

4/24/82 Printed 1B-Jun Test No./Type: M17-116
Sample Location: Unit 2, ESP inlet Start/Stop Time: 1110-1258
PARAMETER SYMBOL VALUE
{calc.}
Nozzie Diameter, Actual (in) N{c) 0.218
Pitot Tube Correction Factor i{p) 0.8400
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions {in}:
Radius (if round} R 0.00
Length (if rectangular) L 64.00
Width (if rectangular) W 216.00
Area of Stack (sg ft) Afs) { 96.00 )}
¥ of Sample Foints # 24
Total Sampling Time {min) (theta) ( 98.00 )
Barometric Pressure {(in Hg) P{b) 22.53
Stack Static Pressure (in H20) P{stack) 20.000
Gas Meter Initial Reading [cu ft) 822.98
Gas Meter Final Reading (cu ft) 884.17
Net Gas Sample Volume (cu ft) V{m) { 61.19)
Yol of Liguid Cellected (m1) Vi{c) 138.5
Vol of Lig 8 Std. Conds. (scf) V{iw std) { 6.566 )
Wi. of Filter Particulate (gm) 5.1884
Wi. of Probe Wash Particuiate {gm) 0.0000
Wt of Combined Particulate (gm) M(p) [ 5.1884 )
02z Concentration {by CEM) % 02 4.20
C02 Concentration {by CEM) % Co2 15.30
€t Concentration (by CEM) % CO 0.0
N2 Concentration {by giff.) % N2 { 80.50)
Sample | dCiock |Velocity|Orifice Stack Gas Meter SQRT(dP)
Foint Time [Head, dP{Meter,dH| Temp Temp (degF)
(in H2O)}j(in H20)!| (degF) in | out
------- e e e e e e e e e e e ———
Al 4.00 1.00 1.40 455 73.0 73.0 1.0000
2 4.00 1.30 1.80 461 72.0 73.0 1.1402
3 4.00 0.88 1.40 472 73.0 72.0 D.9889
Bl 4.00 1.30 1.82 442 75.0 73.0 1.1402
2 4.00 0.92 1.30 463 77.0 73.0 0.9592
3 4.00 0.99 1.40 476 79.0 73.0 0.8850
Cl 4.00 1.10 1.50 437 80.0 74.0 1.0488
2 4.00 D.92 1.30 453 82.0 75.0 0.9592
3 4.00 1.20 1.70 465 84.0 76.0 1.0954
bl 4.00 1.30 1.80 447 83.0 76.0 1.1402
2 4.00 1.20 1.70 456 83.0 76.0 1.0054
3 4.00 1.30 1.80 469 87.0 77.0 1.1402
£l 4.00 1.30 1.80 430 86.0 78.0 1.1402
2 4.00 1.00 1.40 445 88.0 78.0 1.0000
3 4,00 1.10 1.50 478 88.0 78.0 1.0488
£1 4.00 1.10 1.50 475 89.0 79.0 1.0488
2 4.00 1.00 1.40 480 90.0 80.0 1.0000
3 4.00 1.2¢ 1.7¢ 489 91.0 81.0 1.0954
Fl 4.00 1.20 1.7¢ 480 89.0 81.0 1.0954
2 4.00 1.10 1.50 499 92.0 8z.0 1.0054
3 4.00 1.20 1.70 502 93.0 83.0°| 1.0954
fl 4.00 1.20 1.70 503 93.0 83.0 1.0854
2 4.00 1.10 1.50 503 93.0 83.0 1.0488
3 4.00 1.10 1.50 504 9z.0 83.0 1.0488
------- e T e it SET TR SRR SRR
TOTALS | 86.00 | 27,11 | 37.82 |11279.00 | 2032.0 | 1862.0 | 25.5163

C-18

Heat Input Rate, MBtu/hr
Particulate Emission Rate{1b/hr)
Particulate Emission Rate{1b/MBru)}

dP(avg) = 1.13C
dH{avg} = 1.57F
T(s avg) = 470.C
T(m avg) = §I.1
= 1.08z
Vir sid; = 50,72
B{w2) = (.0gt
M(d) = 30.82
Mis) = pL 7
P{s) = 1.GT
Vis avg) = 77.¢
%1 = ¢
G(s) = 238
G{a) = 4as47:
PEL = 4L E
C(s std) = 1.340¢
= Z55¢
= 1.117¢
= 115¢.1C
Elp) =£70CE.07%
= 2.3iiZ




B&W/WPEL. Reburn Optimizaticn Test Series

ESF Inlet Metnod 17 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULAIL CRCCUTATIONS FHRBATA—AVERAGES
- Plant: WPL Performed by: Tom Drake
Date: 4/27/92 Printed 18-Jum Test No./Type: M17-117 Avg Velocity Head (in H20) df(avg) = 1.11T

Sampie Location: Unit 2, ESP Inlet Start/Stop Time: 1343-1328

Avg Drifice Meter Reading (in H?0) dHlavg) = 1.33%
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (decF) T(s avg) = 4BE.E
Nozz)e Diameter, Actuzl (in) N(d) p.218
Pitot Tube Correction Factor Ci{p) 0.8400 Average Meter Temperature (degf) T(m avo) = gel
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct] Dimensions (in}: Avg SQRT(dP) ‘ = 1.LSl
Radius {if round} R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
width [if rectangular) W 216.00
Area of Stack (sgq ft} als) { 86.00 ) Meter Volume (std, cu. ft.) vim std) = 28.2%
# of Sample Points # 24 $tack Gas Water Vapor Proportien B(wo) =~ = C.0%2
Total Sampling Time (min} (theta) { 96.00 )
Barcmetric Pressure (in Hg) P(b)} 29.82 Mol. We., Stack Gas Dry #id) = 20.6%
Stack Static Pressure [in H20} P{stack) 20.000
Gas Meter Initial Reading {cu ft) B8S.20 Mcl. Wt., Stack Gas Wet Mis) = gL.4E
Gas Meter Final Reading (eu ft) 949,64
et Gas Sample Volume (cu ft} v{m) ( B60.43 ) Abs Stack Pressure {in Hg} P(s) = zi.2%
Vol of Liguid Collected (m}) Vi(c) 131.2 Avg Stack velecity [ft/sec) V(s avg) = 7E.4
vol of Lig @ Std. Conds. (scf) V(w std) { 6£.176 }
Wt. of Filter Particulate (gm) 5.7137 Isokineticity (%) %1 = 8g.3
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) Mip) ( 5.7137 ) Stack Gas 5TD Vol Flow [(dscfm) Qis) =
D2 Concentration {by CEM} % 02 3.30 Actual Stack Gas Vol Flow {acfm) 0fz) =
€02 Concentration {by CE¥) % Loz 15.80 Percent XS Air PLA =
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) Cls std) =
N2 Concentration {by diff.)} % N2 { 80.96 ) Particulate Loading, @7% 02{mg/dscm){{s sid) =
Particulate Loading. dry & 7 % 02 (gr/dscf) =
Sample | dClock |velocity|Orifice Stack Gas Meter SQRT(dF) |Heat Input Rate, MBtu/hr : =
Point Time |Head, dPlMeter.dH| Temp Temp {degF) Particulate Emission Rate(lb/hr) Elp) =
{in H20Y|(in H20)| {degF) in | out Particulate fmission Rate{1b/MBtu} =
——————— PSR T LTRSS I et ekl
Al 4.00 1.00 1.40 489 73.0 72.0 1.0000
4 4.00 1.20 1.70 489 73.0 72.0 1.0954
3 4.00 D.97 1.40 492 77.0 73.0 0.9848
Bl 4,00 1.29 1.80 475 78.¢ 74.0 1.1358
4 4.00 p.93 1.30 486 B2.0 75.0 0.9644
3 4.00 0.98 1.37 488 B3.0 76.0 0.9899
€1 4,00 1.00 1.40 450 83.0 77.0 1.0000
2 4.00 0.99 1.30 465 86.0 77.0 D.9850
3 4.00 1.10 1.50 476 §7.0 78.0 1.0488
1) 4.00 1.20 1.70 451 88.0 B0.0 1.0954
2 4.00 1.3¢ 1.70 465 80.0 80.0 1.1402
3 4,00 1.10 1.30 475 91.0 81.0 1.0488
El 4.00 1.20 1.70 470 89.0 g82.0 1.0954
2 4.00 0.99 1.40 479 81.0 82.0 0.9950
3 4.00 1.20 1.70 497 82.0 83.0 1.0954
El 4.00 1.20 1.70 484 9z.0 g84.0 1.0954
2 4.00 1.00 1.40 489 93.0 85.0 1.0000
3 4.00 1.10 1.50 494 94.0 85.0 1.0488
Fl 4.00 1.10 1.50 500 82.0 85.0 1.0488
4 4.00 1.20 1.70 505 92.0 85.0 1.0488
3 4.00 1.10 1.50 514 83.0 87.0 1.0488
Fi 4.00 1.10 1.50 512 94.0 86.0 1.0488
2 4.00 1.20 1.70 514 85.0 86.0 1.0954
3 4.00 1.20 1.70 515 85.0 87.0 1.0954
------- N S il St b ot bl Attt A
T0TALS | 96.00 | 26.85 | 36.87 | 11678.0 | 2103.¢ | 1832.0 | 25.2148

C-19




B&W/WPLL, Reburn Cptimization Test Series

ESF Inlet Method 17 Sampies

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4728/92 Printed 18-Jun Test No./Type: RI7-TI8 Avg velocc1ty Head (1n ReG) griave = I

Sample location: Unit 2, ESP Inlet Start/Stop Time: 1640-1830

Avg Orifice Meter Reading {in H20) dH[avg) = 1.CSE
PARAMETER SYMBDL VALUE
(cale.) Avg Stack Temperature {degf) 7{s avg) = 455.E
Nozzle Diameter, Actuwal (in} N(d) D.218
Pitot Tube Correction Factor Ci{p) 0.8400 hverage Meter Temperature (degF) T({m avg) = 86.4
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions {in): Avg SQRT(dP) = D.BES
Radius [if round} R D.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack {sg ft) Als) { 96.00) Meter Yolume (std, cu. ft.) v(m std) = 4% 8%
# of Sample Points # 24 Stack Gas Water Vapor Proportion 8(wo) = (.DEC
Total Sampling Time (min) {theta) ( 96.00 ) ’
Barometric Pressure (in Hg) P(b) 29.45 Mol. Wt., Stack Gas Dry M{d) = 2057
Stack Static Pressure (in HZ0) P(stack) 16.000
Gas Meter jnitial Reading {cu ft) 851.74 Mol. Wt., Stack Gas We: Mis) = 2B.:3%
Gas Meter Final Reading (cu ft) 1003.54
Net Gas Sample VYolume (cu ft) ¥(m} ([ 51.79 } Abs Stack Pressure (in Hg) P(s} = 30.€:
Vol of Liguid Collected (ml) Vi{c) 92.5 Avg Stack Velocity (ft/sec) V(s avg) = £2.8
Vol ef Lig ® Std. Conds. {scf) Viw std) { 4.354 )
wt. of Filter Particulate (gm} 4.5221 Isokineticity (%} %1 = .
wt. of Probe Wash Particulate (gm) 0.0000 ;
Wt of Combined Particulate (gm} M(p) ( 4.5221) Stack Gas STD Vol Flow (dscfm) Qfs) = 18t..:
02 Concentration (by CEM) % 02 3.50 (from BRW) Actual Stack Gas Vel Flow (acfm) Cla) = 361677
C02 Concentration (by CEM} % Coz 15.10 (estimate) Percent X$ Air PEA = 22.2
C0 Concentration (by CEM) % €0 0.0 Particulate Loading, dry(gr/dscf} Cs std) = 1.3835
Nz Concentration (by diff.) % NE ( 81.00) Particulate Loading, B7% D2(mg/dscm)C(s std) = 2621
Particulate toading, dry B 7 % 02 (gr/dscf} = 1.14%7
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP) |[Heat Input Rate, MBtu/hr = 7458
Point Time |Head, dPiMeter,dH| Temp Temp (degF) Particulate fmission Rate{1b/hr) t(p; =2381.752
(in H20)|(in H20)| [degF) in | out Particulate Emission Rate(lb/MEtu) = Z.813%
------- T T S D b L S
Al 4,00 0.72 1.01 450 78.0 79.0 0.8485
Z 4.00 0.69 0.98 452 78.0 78.0 0.8307
3 4.00 0.70 0.98 462 79.0 80.0 0.8367
Bl 4.00 0.72 1.01 448 81.0 7%.0 (.8485
2 4.00 0.65 0.91 465 84.0 80.0 G.8062
3 4.00 0.69 0.96 470 85.0 80.0 0.8307
Cl 4.00 D.68 0.96 428 B5.0 8l1.0 0.8307
2 4.00 D.65 0.9: 440 87.¢ 8l1.0 0.8062
3 4.00 0.80 1.20 457 88.0 82.¢ 0.8944
i) 4.00 0.81 1.22 421 88.0 82.0 {.9000
P4 4.00 0.79 1.10 430 90.0 B83.0 (.8888
3 4.00 0.82 1.10 451 80.0 83.0 0.9055
£l 4.00 0.75 1.10 433 91.0 85.0 0.8660
2 4.00 0.72 1.00 448 92.0 85.0 0.B485
3 4.00 0.79 1.10 4B5 92.0 85.0 0.8888
El 4.00 0.75 1.10 452 4.0 86.0 0.8660
4 4.00 0.72 1.00 457 5.0 87.0 0.8485
3 4.00 0.81 1.10 460 95.0 87.0 0.9000
Fl 4.00 0.85 1.20 464 94.0 88.0 p.9220
2 4.00 0.73 1.00 474 94,0 88.0 0.5220
2 4.00 D.77 1.10 480 94.0 88.0 0.8775
Fl 4,00 0.87 1.20 480 94.0 B8.C 0.8327
H4 4.00 0.73 1.00 485 g5.0 88.0 0.8544
3 4,00 0.81 1.10 487 94.0 88.0 0.9000
------- E R R T T et S L R et T
TOTALS | 96.00 | 18.03 | 25.32 | 10859 | 2138.0 | 2011.0 | 20.8534




BaW/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/29/92 Printed 18-Jun Test No./Type: M17-118 Avg Velocity Head (in HZD) dP{avg) = C.£3%
Sample location: Unit 2, ESP Inlet Start/Stop Time: 1700-1845
Avg Orifice Meter Reading (in H20) dH{avg}) = 0.8%2
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {degF} T(s avg) = 487.L
Nozzle Diameter, Actual (in) N{d) 0.218
Pitot Tube Correction facter Clp) 0.8400 Average Meter Temperature (degF} Tm avg) = 107.7
Gas Meter Correction factor {alpha} 1.0100
Stack (Duct) Dimensions (in}: Avg SQRT(dP) = {.78>
Radius (if round) R 0.00
Length (if rectangular) L 64.0C CALCULATED YALUES
Widgth (if rectangular) W 216.00
Area of Stack {sgq ft) Als) { 96.00 ) Meter Volume (std. cu. ft.) Vim std) = 4475
# of Sample Points # 24 Stack Gas Water Vapor Proportion 8{wo) = (.Cz%
Total Sampling Time (min) {theta) ( 96.00 } :
Barometric Pressure (in Hg) P(b) 29.26 Mol. Wt.. Stack Gas Dry M(c} = .AE
Stack Static Pressure (in H20) P(stack) 15.000
Gas Meter Initial Reading (cu ft) 5.16 Mol. Wt., Stack Gas We: Mis} = 2% €%
Gas Meter Final Reading (cu ft) ' 53.82
Net Gas Sample Volume (cu ft) vim) { 4B.6B ) Abs Stack Pressure {in Hg) Pis) = 30.3E
Vol of Ligquid Cellected (m1} Vi(c) 70.5 Avg Stack Velogity (ft/sec) V(s avg) = 57 &
Vol of Liq @ $td. Conds. (scf} V(w std) { 3.318 ) '
we. of Filter Particulate {gm) 5.6B88 Isokineticity (%) %1 = Gg.¢©
" Wi. of Probe Wash Particulate (gm) £.0000
‘Wt of Combined Particulate (gm) M{p} { 5.6888 ) Stack Gas STD Vol Flow (cscfm} 0fs) = 179lT&
02 Concentration (by CEM) % 02 4.70 need CEMs Actual Stack Gas Vol Flow {acfm} 0la} = ZIZ28ET
€0z Concentration (by CEM) % C02 14.40 Percent XS Air PER = .z
C0 Concentration {by CEM) % CO 0.¢ Particulate Loading, dry{gr/dscf) {(s std) = gL
N2 Concentration {by diff.) % N2 { 80.90 ) particulate Loading, @7% 02(mg/dscm)C{s sta] = <z
Particulate Loading, dry & 7 % CZ {gr/dscf] = k14
Sample | dClock |velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 5T
Point Time |Head, dP|Meter,dH} Temp Temp {degF) Particulate Emission Rate{lb/hr) E(p} =3 i
(in H2D)j(in H20)| {degf) in | out Particulate Emission Rate(1b/MEtu) = TE
------- dommmmme e mmwmmmor— s mmmedm e m e magmr— o - —eedecme e mm e
Al 4.00 0.60 C.84 448 95.0 100.0 0.7746
2 4.00 0.60 0.84 485 9s8.0 100.0 0.7746
3 4.00 0.58 0.83 472 100.0 100.C 0.7681
Bl 4.00 0.61 0.85 478 102.0 101.0 0.7810
2 4.00 D.51 D.71 477 103.0 101.0 0.7141
3 4.00 0.49 0.70 480 104.0 101.0 0.7000
Cl 4.00 0.56 0.78 446 106.0 103.0 D.7483
2 4.00 0.52 0.73 455 106.0 103.0 0.7211 )
3 4.00 0.74 1.00 474 108.0 104.0 0.8602
D1 4.00 0.80 1.12 476 108.0 104.0 0.8944
2 4.00 D.62 0.87 443 111.0 105.0 0.7874
3 4.00 0.67 0.94 462 111.0 105.0 0.8185
£l 4,00 0.66 0.92 448 111.0 106.0 0.8124
3 4.0C 0.66 g.82 444 113.0 107.0 0.8124
3 4.00 0.67 0.95 459 113.0 107.0 0.8185
£l 4.00 0.65 0.91 465 115.0 108.0 0.8062
2 4.00 0.60 0.84 466 115.¢ 109.0 0.7746
3 4.00 0.60 0.84 473 116.0 109.0 0.7746
Fi 4.00 0.64 0.89 470 114.0 109.0 0.8000
z 4.00 0.68 0.95 475 ‘115.0 109.0 0.8000
3 4.00 0.64 0.88 475 116.0 110.0 0.8000
Fl 4.00 0.66 0.92 478 115.0 111.0 0.8124
2 4.00 0.68 0.95 482 117.0 111.0 0.8246
3 4.00 0.73 1.00 485 117.0 111.0 0.8544
..................................................................
TOTALS i 96.00 l 15.18 | 21.18 | 111210 i 2635.0 | 2534.0 | 18.0327
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BEW/WPAL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS . FIELD DATA AVERAGES
Plant: WEL Performed h)r- Tom Drake -
Date: 4/30/92 Printed 18-Jun Test Mo./Type: M17-120 Avg Velocity Head (in HZ20) dP{avg} =

Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0020-0203
Avg Orifice Meter Reading (in H20} dH{avg)

PARAMETER SYMBOL VALUE
) . (cale.) Avg Stack Temperature (degF) T(s avg)
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor Clp) - 0.8400 Average Heter Temperature (degF) T(r avg)
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT{dP)
Radius (if round) R 0.00 .
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack {sg ft) Als) ( 96.00 } Meter Volume {std. cu. ft.) V(m std)
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo)
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure {in Hg} P{b} 29.24 Mol. Wt., Stack Gas Dry K(d)
_ Stack Static Pressure {in H2D) P(stack) 14.000
Gas Meter Initial Reading [cu ft) 55.44 Mol. Wt., Stack Gas Wet M(s)
Gas Meter Final Reading (cu ft) 90.61
Net Gas Sample Volume (cu ft) vim) { 35.18) Abs Stack Pressure (in Hg) P(s}
Vel of Liquid Collected {ml) Vi{c) 59.8 Avg Stack Velocity [ft/sec) V(s avg)
Vol of Lig @ Std. Conds. {scf) Viw std} { 2.815 )
Wt. of Filter Particulate (om) ) 5.738z Isokineticity (%) %1
¥Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 5.7382 ) Stack Gas STD Vol Flow {dscfm) G{s)
02 Cencentration (by CEM) %02 4.70 Actual Stack Gas Vol Flow (acfm) Qie}
C02 Concentration (by CEM) % Cco2 13.80 Percent XS Air PEA
CO Concentration {by CEM) % CO 0.0 Particulate Loading. dry(or/dscf] C{s std)
NZ Concentration {by diff.) % N2 {( 81.40) Particulate Loading, @7% 02{mg/dscm}C(s std)
i . Particulate Loading, dry 8 7 % 02 [gr/dscf)
Sample | dClock |[Velocity|Orifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr
foint Time |Head, dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate{1b/hr} E{p)
(in H20}|{{in HZ0}| (degF) in | out Farticulate Emission Rate{1b/MBiu)
------- e s e D L LT N s DTt T
Al 4.00 0.3C 0.42 451 75.0 75.0 0.5477
4 4.00 G.26 0.36 453 76.0 75.0 0.5089
3 4.00 0.33 0.48 454 78.0 76.0 D.5745
Bl 4,00 g.34 0.48 429 80.0 7.9 0.5831
2 4.00 g.29 0.41 445 81.0 78.0 0.5385
3 4.00 0.25 0.35 452 82.0 79.0 0.5000
%] 4.00 g.31 0.43 425 83.0 80.0 0.5568
2 45.00 g.28 0.39 439 85.0 80.0 0.5292
3 4.00 0.35 0.49 451 85.0 81.0 0.5916
Dt | 4.00 f.38 0.52 415 86.0 82.0 0.6164
4 4.00 0.34 0.48 427 BB.G 83.0 0.5831
3 4.00 g.38 0.52 436 BB.D 83.0 0.6164
El 4.00 0.34 .48 402 88.0 84.0 0.5831
2 4.00 0.30 0.42 420 88.0 84.0 0.5477
3 4.00 0.33 0.46 430 89.0 85.0 0.5831
£l 4,00 0.34 0.48 425 91.0 87.0 {.5568
? 4.00 0.31 0.43 433 90.0 86.0 0.5568
3 4.00 0.31 D.43 445 89.0 86.0 0.6164
Fl 4.00 0.38 0.53 432 89.0 86.0 0.6164
4 4.00 0.33 0.46 4§44 a0.0 86.0,| 0.6lp4
3 4.00 0.31 0.43 450 90.0 87.0 0.5568
F1 4.00 0.38 0.53 442 81.0 87.0 0.6164
2 4.00 0.32 0.45 450 91.0 88.0 0.5657
3 4.00 0.33 0.46 452 81.0 87.0 0.5745
------- e i T T T T Sy Y DI
TOTALS | 96.00 | 7.79 ] 10.87 | 10503 | 2063.0 | 1982.0 | 13.7374
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BEW/WPEL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVIRAGES
Plant: WPL Performed by: Jom Drake
Date: 5/1/92 Printed 18-Jun Test No./Type: M17-121 Avg Velocity Head (in HzD) dp{avg) = 1.07%
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1005-1150C
Avg Orifice Meter Reading (in HZ0) dHlavg) = 1.4538
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature (degF) T(s avg) = 4B3.7
Nozzle Diameter, Actual {in} N(d) 0.218
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) =  94.5
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions {in): Avg SORT(cP} = 1.p4E
Radius (if round) R 0.00
Length [if rectangular) L 64.00 CALECULATED VALUES
width {if rectangular) W 216.00
Area of Stack (sq ft) Als) { 86.00) Meter Volume (std, cu. ft.) T V¥(m std) = 57.81
# of Sample Points R 24 Stack Gas Water Vapor Proportion B{wo) = [.118
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure (in Hg) Pib) 29.15 Mol. Wt., Stack Gas Dry M{d) = 3Dp.37
Stack Static Pressure (in H20) P{stack) 20.000
Gas Meter Initial Reading (cu ft) 91.5]1 Mol. Wi.. Stack Gas Wet M(s} = 79.12
Gas Meter Final Reading (cu ft) 153.11
Net Gas Sample Volume {cu ft) Vim) { 61.80) Abs Stack Pressure {in Hg) P{s) = 3D.&2
Vol of Liquid Collected (ml) Vi(c) 160.0 check moisture catcAvg Stack Velocity (ft/sec) Vis avg) = 71.5
| B Vol of Lig @ Std. Conds. [(scf) V{w std} [ 7.531)
( s wt. of Filter Particulate (gm) 5.1162 Isokineticity (%) %1 = BR.&
‘ wWt. of Probe Wash Particulate {om) 0.0000
Wt of Combined Particulate {gm) M(p) { 5.1162 ) Stack Gas STD Vol Flow (dscfm}  0Q(s) = 2281i3
D2 Concentration {by CEM) %oz 3.90 Actual Stack Gas Vol Flow {acfm) 0{a) = MAE24E
€02 Concentration (by CEM} % Co2 15.10 Percent X$ Air PEA = 22.3
€0 Concentration (by CEM) % Co 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 1.363Z
NZ Concentration {by diff.) % N2 ( 81.00) Particulate Loading, B7% 02{mg/dsem)C(s std) = 2552
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 1.116}
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) [Heat Input Rate, MBtu/hr = 1123.75
Point Time [|Head, dP|Meter.dH| Temp Temp ({degF} Particulate Emission Rate{1b/hr) El{p) =2641.629
(in H20)}{in H20)} (degF} in | out Particulate Emission Rate(1b/MBtu) = 2.35i1
——————— J O St e LT DT el et
Al 4.00 1.00 1.40 487 88.0 83.0 1.000C
2 4.00 0.90 1.30 487 88.0 89.0 D.9487
3 4.00 1.00 1.40 492 89.0 85.0 1.0000
Bl 4,00 1.20 1.70 474 91.0 85.0 1.0954
2 4.00 0.91 1.30 488 93.0 89.0 0.9539
3 4.00 0.93 1.30 498 83.0 90.0 0.9644 .
Cl 4.00 1.10 1.40 465 94.0 89.0 1.0488
2 4.00 0.95 1.30 475 95,0 0.0 0.9747
3 4.00 1.20 1.70 489 97.0 90.0 1.0954
D1 4.00 1.30 1.80 478 95.0 90.0 1.1402
2 4.00 1.10 1.40 480 99.0 91.0 1.0488
3 4.00 1.20 1.70 488 98.0 91.0 1.0954
El 4.00 1.10 1.40 456 87.¢ 91.0 1.0488
2 4.00 1.00 1.40 478 100.0 92.0 1.0000
3 4.00 1.00 1.40 488 100.0 92.0 1.0488
£l 4,00 1.10 1.40 470 101.0 92.0 1.0000
2 4.00 1.00 1.40 482 102.0 93.0 1.0488
3 4.00 1.10 1.40 485 102.0 93.0 1,1402
F1 4.00 1.3¢ 1.30 481 100.0 94.0 1.1402
2 4.00 1.00 1.40 492 101.0 83.0 1.1402
3 4.00 1.1¢ 1.50 495 102.0 95.0 1.0488
Fl 4.00 1.30 1.80 483 103.0 95.0 1.1402
2 4.00 1.00 1.40 494 104.0 96.0 1.0000
3 4.0C 1.10 f  1.50 485 106.0 95.0 1.0488
——————— B it St D LEt ST L LDt Sl telied
TOTALS | 96.00 | 25.89 | 35.00 | 11609 | 2338.0 | 2187.0 { 25.1705
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

———————ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS —FIELDBATAAVERAGES ———————————————————————————————

Plant: WPL Performed by: Tom Drake
Date: 5/16/92 Printed 18-Jun Test No./Type: M17-122 Avg Velocity Head (in H20) dP{avg) = 0.BIC
Sample Locatien: Unit 2, ESP Inlet Start/Stop Time: 1058-1205
Avg Drifice Meter Reading {in H2D) dH(avg) = 0.859
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T{s avg) = 440.%
Nozzle Diameter, Actual {in) N(d) 0.218
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature {degF) Tim avg) = a1.1
Gas Meter Correction Factor (alpha} 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP} = D0.78%
Radius {if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sg ft) Als} { 96.00) Meter Volume {std, cu. ftr.) V{m std) = 45.24
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo) = 0,087
Total Sampling Time (min) {theta) { 96.00)
Barometric Pressure [in Hg) P(b) 29.43 Mpol. Wt., Stack Gas Dry M{d) = 30.53
Stack Static Pressure {in H20Q) P{stack} 14.000
Gas Meter Initial Reading (cu ft) 15465 Mol. Wt., Stack Gas Wet K(s) = 2444
Gas Meter Final Reading (cu ft) 202.10
Net Gas Sample Volume (cu ft) V{m) ([ 47.4% ) Abs Stack Pressure (in Hg) P(s} = 30.4%
Vol of Liquid Collected (m}) Vi(c) 9:.3 Avg Stack Velocity (ft/sec) V(s avg) = 56.4
Vol of Lig 8 Std. Conds. (scf) Vi{w std) { 4.297 ) , ¢
Wt. of Filter Particulate {gm) §.2504 Isokineticity (%) %1 =
Wit. of Probe Wash Particulate (gm) 0.0000 -
Wt of Combined Particulate (gm) #(p) [ 8.2504 ) : Stack Gas STD Vol Fiow (dscfm) 0ls} = 177223
02 Concentration {by CEM) %02 4.10 . Actual Stack Gas Vol Flow {acfm) Q(a) = 325147
€02 Concentration (by CEM) % coz 14.80 Percent XS Air PEA = 23.7
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry{gr/dscf) C(s std) = 2.B142
N2 Concentration (by diff.) % N2 { 81.10) Particulate Loading, @7% 02{mg/dscm)C(s std) = 5334
Particulate Loading, dry @ 7 % 02 {gr/fdscf) = 2.33132
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 870.5¢
Point Time |Head, dP{Meter.dH| Temp Temp (degF) Particulate Emission Rate(1b/hr) Elp) =4274.,992
{in H20)|{in H20)| (degF} in | out Particulate Emission Rate(1b/MBtu) = 4.9]115
——————— e et T .
Al 4.00 0.54 0.76 449.00 83.0 B3.D 0.7348
2 4.00 0.51 0.71 450.00 B4.0 83.0 0.7141
3 4.00 0.56 D.78 454.00 85.0 84.0 (.7483
8l 4.00 0.58 0.84 408.00 86.0 84.0 0.7616
2 4.00 0.52 0.73 430.00 87.0 85.0 0.7211
3 4.00 D.48 0.67 452.00 89.0 85.0 0.6928
Cl 4.00 0.59 b.83 40600 89.0 86.0 0.7681
2 4.00 0.55 0.77 427.00 91.0 86.0 0.7416
3 4.00 0.79 1.10 451.00 92.0 87.0 {.8888 -
n 4.00 0.75 1.10 415.00 93.0 88.0 0.8660
] 4.00 0.66 0.92 426.00 84.0 89.0 D.8124
3 4,00 0.71 0.95 449,00 85.0 83.0 0.8426
El 4.00 0.63 0.88 415.00 94.0 90.0 0.7937
2 4.00 0.54 0.77 431.00 95.0 90.0 0.7348
3 4.00 0.62 0.88 455.00 97.0 91.0 0.7874
El 4.00 0.62 0.88 444.00 86.0 91.0 0.7416
2 4.00 0.55 0.77 452.00 97.0 91.0 0.7937
3 4.00 0.63 0.88 461.00 97.0 az.0 0.8367
F1: 4.00 0.70 0.98 430,00 97.0 9z.0 0.8367
2 4.00 0.60 0.84 443.00 98.0 9z.0 0.8367
3 4.00 0.62 0.87 455.00 99.0 93.0 0.7874
Fl 4.00 0.67 0.95 448,00 100.0 94.0 0.8185 *
2 4.00 D.61 0.84 458.00 101.0 94.0 0.7810
3 4.00 0.62 0.87 462.00 102.0 95.0 0.7874
——————— B e e L it L EPETE EP LS S E
TOTALS | 95.00 | 14.85 | 20.61 |1057i.00 | 2241.0 | 2134.0 | 18.8281 .



BRW/WPAL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

£

FIEIN DATA AVFRAGFS

Plant: WPL Performed by: Tom Drake
Date: 5/16/92 Printed 18-Jun Test No./Type: M17-123 Avg Velocity Head {in H20) dP(avg)
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1645-1836 .
Avg Orifice Meter Reading {in H2D) dH(avg)
PARAMETER SYMBOL VALUE .
{calc.) Avg Stack Temperature (degF) T(s avg)
Nozzie Diameter, Actual {in) K{d} 0.218
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature {degf) T(m avg)
Gas Meter Correction Factor {aipha) 1.0100
Stack (Duct) Dimensions (in}: Avg SQRT{dP)
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) [ 216.00
Area of Stack (sg ft) Als) { 95.00 ) Meter Volume (std, cu. ft.) V(m std)
# of Sample Points f 24 Stack Gas Water Vapor Proportion B{wo)
Yotal Sampling Time {min) (theta} { 96.00 )
Barometric Pressure {in Hg) P({b} 29.43 Mo). Wt., Stack Gas Dry M{d)
Stack Static Pressure {in H20} P(stack) 10.000
Gas Meter Initial Reading {cu ft) 203.53 Mol. Wt., Stack Gas Wet M(s)
Gas Meter Final Reading (cu ft} 237.77
Net Gas Sample Volume (cu ft) V{m} { 34.24) Abs Stack Pressure {in Hg) P(s)
Vol of Liquid Collected {ml) vi{c) 75.1 Avy Stack Velocity (ft/sec) V{s avg)
Vol of Liq 8 Std. Conds. (scf) V(w std) { 3.335 )
Wt. of Filter Particulate (gm) 6.0318 Isokineticity {¥) %1
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M{p) ( 6.0318 ) Stack Gas STD Vol Flow (dscfm) 0(s)
02 Concentration [by CEM) % D2 4.00 Actual Stack Gas Yol Flow (acfm} Q{a)
€02 Concentration (by CEM) % €02 15.10 Percent X§ Air PEA
€0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C[s std}
N2 Concentration (by diff.) % N2 { 8p.90 ) Particulate Loading., 87% 02{mg/dscm)C(s std)
: Particulate Loading. dry 8 7 % 02 (gr/dscf)
Sample | dClock [VelocityjOrifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr
Point Time |Head, dP|Meter.dH{ Temp Temp (degF} Particulate Emission Rate(1b/hr) E{p}
(in H20)|{in H20)| (degF) in out Particulate Emission Rate(lb/MBtu)
------- T i T T D
Al 4.00 0.30 0.42 429.00 99.0 98.0 0.5477
K4 4.00 0.27 0.38 430.00 99.0 98.0 0.5196
3 4.00 0.28 0.41 455,00 100.0 93.0 p.5385
Bl 4.00 0.30 0.43 426.00 101.0 95.0 0.5477
2 4.00 0.26 0.48 435.00 101.0 100.0 0.5099
3 4.00 0.26 0.38 444.00 102.0 100.0 0.5089
Cl 4.00 0.30 0.43 410.00 102.0 100.0 0.5477
2 4.00 0.26 0.38 421.00 104.0 101.0 0.5099
3 4.00 0.32 0.45 426.00 104.0 102.0 0.5657
D1 4.00 0.38 0.50 407.00 104.0 102.0 0.6000
2 4.00 0.3% 0.49 4]12.00 106.0 102.0 0.5816
3 4.00 0.3z 0.45 415.00 106.0 102.0 {.5657
El 4.00 0.30 0.42 391.00 105.0 103.0 0.5477
2 4.00 0.26 0.38 400.00 106.0 103.0 0.509%
3 4.00 0.28 0.38 414.00 i07.0 104.0 0.5477
El 4.00 0.30 0.42 411.00 107.0 104.0 0.5099
2 4.00 0.26 0.38 426.00 106.0 104.0 0.5098
3 4.00 0.26 0.38 433.00 106.0 104.0 0.5745
F1 4.00 0.33 0.46 406.00 106.0 104.9 0.5745
2 4.00 0.27 06.38 422.00 106.0 104.0 0.5745
3 4.00 0.27 0.38 425.00 107.0 104.0 0.5196
Fl 4.00 0.32 0.46 430.00 107.0 105.0 0.5657
2 4.00° p.28 0.39 433.00 108.0 105.0 0.5292
3 4.00 0.27 0.38 430.00 109.0 106.0 0.5196
——————————————— e it L e mm et e et e mm r m . ———————-
TOTALS | 96.00 | 6.99 | 10.01 110139.00 | 2508.0 | 2453.0 | 13.0366
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BEW/WPRL, Reburn Optimization Test Series

ESP Iniet Method 17 Samples

TSOKIRETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Avg Velocity Head {in K20)

Avg Orifice Meter Reading (in H20)
Avg Stack Temperature (degF)
Average Meter Temperature (degF)

Avg SQRT(dP)}

- CALCULATED VALUES

Plant - WP Parfn Drake
Date: 5/17/92 Printed 18-Jun Test Nc./Type. M17-124
Sampie Location: Unit 2, ESP Inlet Start/Stop Time: 0334-1126
PARAMETER SYMBOL VALUE
{calc.)
Nozzle Diameter, Actual (in) N{d) 0.218
Pitot Tube Correction Factor C{p) 0.8400
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in}:
Radius (if round) R 0.00
Length {if rectangular)} L 64.00
Width (if rectangular) W 216.00
Area of Stack (sq ft) A(s) { 96.00)
# of Sample Points # 24
Total Sampting Time (min) {theta) [ 96.00 )
Barometric Pressure (in Hg) P(b) 29.62
Stack Static Pressure {im H20) P(stack) 10.000
Gas Meter Initial Reading (cu ft) 237.89
Gas Meter Final Reading {cu ft) 271.66
Net Gas Sample Volume {cu ft) Vim) { 33.77 )
Vol of Liguid Collected (m)} Vile) 60.6
Vol of Lig @ Std. Conds. (scf) Viw std) { 2.852 )
Wt. of Filter Particulate (gm) 5.59395
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate [gm) M(p) { 5.5985 )
D2 Concentration {by CEM) % 02 4.90
C02 Concentration {by CEM) % C02 14.20
CO Concentration (by CEM) % Co ¢.0
N2 Concentration {by diff.} % N2 ( 80.90}
Sample | dClock [VelocitylOrifice Stack Gas Meter SQRT(dP)
Point Time |Head, dP{Meter,dH| Temp Temp  {degF)
{in H20}{{in H20)| (degF) in | out
------- i e Lt TP LR E LS EELEE L LS
Al 4.00 0.27 0.38 429.00 81.0 80.0 0.5196
2 4.00 0.25 0.35 429.00 82.0 81.0 0.5000
3 4.00 0.29 0.41 433.00 82.0 Bl1.0 0.5385
Bl 4.00 0.32 0.45 408.00 83.0 B2.0 0.5657
2 4.00 0.25 0.35 424.00 83.0 g2.0 0.5000
3 4.00 0.25 0.35 434.00 83.0 82.0 0.5000
Cl 4.00 0.30 0.42 388.00 83.0 82.0 0.5477
2 4.00 0.27 0.38 402.00 84.0 82.0 0.5196
3 4.00 0.37 0.52 418.00 B4.0 82.0 0.6083
n 4.00 0.36 0.50 416.00 84.0 82.0 0.6000
2 4.00 0.31 0.42 422.00 85.0 82.0 0.5568
3 4.00 0.35 0.49 425.00 B85.0 82.0 0.5916
El 4.00 0.30 0.45 405,00 B5.0 83.0 0.5477
2 4.00 0.27 0.38 412.00 B5.0 83.0 0.5196
3 4.00 0.32 0.45 421.00 86.0 83.0 {.5657
£l 4.00 0.32 0.45 420.00 86.0 83.0 0.5196
2 4.00 0.27 0.38 421.00 86.0 83.0 0.5385
3 4.00 0.29 0.4} 426.00 87.0 B84.0 0.5657
Al 4.0 0.32 0.45 414.00 B6.0 83.0 0.5657
2 4.00 0.30 0.42 423.00 87.0 83.0 0.5657
3 4.00 0.30 0.42 | 431.00 87.0 84.07| 0.5477
Fl 4.00 0.35 0.49 428.00 87.¢ 84.0 0.5916
4 4.00 0.30 0.42 431.00 87.0 84.0 0.5477
3 4.00 0.28 0.39 436.00 88.0 84.0 0.5292
_______________ R et T T TSy SR PRI WP Ry ——
TOTALS l 96.00 | 7.21 | 10.13 {10096.00 | 2036.0 | 1981.0 | 13.1522
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Meter Volume {std, cu. ft.)
St#ck Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flow (dscfm)
Actual Stack Gas Vol Flow (acfm)

Percent XS Air
Particulate Loading, dry{gr/dscf)

dP(avg)
di{avg)
T{s avg)

T(m avg)

V(m std)
B(wo)
M{d)
M{s)
P(s)
V(s avg)
w1

(s}

0(a)
PEA

C(s std)

Particulate Loading, @7% 02{mg/dscm)C({s std)
Particulate Loading, dry @ 7 ¥ 02 {gr/dscf)

Heat Input Rate, MBtu/hr
Particulate Emission Rate(ib/hr)
Particulate Emission Rate{lb/MBtu)

Elp)

" " H

n

n " n n n

32.82
0.08C
30.47
25.47
30.36
38.0
ic
125,
224804
28.8
2.6328
5238
2.2895
588.72

2835.820
4.8247



B&W/WPEL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

I ePKINFTIC PERFORMANCE WORKSHEETANOPARTICULATE CALEULATIONS — FIELD DATA BVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5/16/82 Printed 1B-Jun Test No./Type: M17-123 Avg Velocity Head [in H20) dp{avg) = 0.285
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1645-1836 :

Avg Orifice Meter Reading (in H20) dH{avg) = 0.417
PARAMETER SYMBOL VALUE .
{calc.) Avg Stack Temperature (deaf) (s avg) = 422.3
Nozzle Diameter, Actual (in) N{d) 0.218
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degF) T{m avg) = 102.4
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions {in): Avg SQRT(dP} : = {.543
Radius (if round) R 0.00
Length (if rectangular) L 64.00 : CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00) Meter Volume (std, cu. ft.) V{m std) = 31.t{
# of Sample Points # 24 Stack Gas Water Vapor Proportion E(wo} = [.i0D
Total Sampling Time (min) {theta} ( 96.00 )
Barometric Pressure (in Hg) P(b} 29.43 Mol. Wt., Stack Gas Dry Mid) = 30,58
Stack Static Pressure (in HZO) P(stack) 10.000
Gas Meter Initial Reading {cu ft) 203.53 Mol. Wt., Stack Gas Wet M(s) = 25.3Z
Gas Meter Final Reading (cu ft} 237.77
Net Gas Sample Volume (cu ft) V{m} { 34.24 ) Abs Stack Pressure {in Hg) P(s} = 3017
. Yol of Liguid Collected {ml) Vi{c} 75.1 Avg Stack Velocity (ft/sec) V(s avg) = 36D
P Vol of Lig @ Std. Conds. [scf) V{w std) { 3.535)
i Wt. of Filter Particulate (gm) 6.0318 Isokineticity (%) %1 = 16i.i
B Wt. of Probe Wash Particulate (gm) 0.0000
’ wt of Combined Particulate {gm) M(p) { 6.0318 ) Stack Gas STD Vol Flow {dscfm) Qls) = }2187¢
02 Concentration {by CEM) % 02 4.00 Actual Stack Gas Vel Flow [acfm) Qla) = 27447%
C02 Concentration {by CEM) % £o2 15.10 - Percent XS Air PEA = 2:.0
C0 Concentration [by CEM} % CO 0.0 Particulate loading. dry{gr/dscf) C((s std] = 2.5i7&
N2 Concentration (by diff.} % N2 ( 80.90) Particulate Loading, B7% 02(mg/dscm)C(s std} = 5488
Particulate Loading, dry @ 7 % 02 (gr/aoscf) = 2.402%
Sample | dllock |Velocity|Orifice Stack Gas Meter SQRI(dP) |Heat Imput Rate. MBtu/hr = f02.13
Point Time {Head, dP|Meter,dH| Temp Temp {degF) Particulate Emission Rate{1b/hr) Elp) =3047 . 487
(in H20){[in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu) = 5.0820
——————— . b D Sebaleb bl bl it st
Al 4.00 0.30 0.42 429.00 99.0 98.0 0.5477
4 4.00 0.27 0.38 430.00 98.0 98.0 0.5186
3 4.00 0.29 D.41 455.00 100.0 99,0 0.5385
B 4.00 0.30 0.43 426.00 101.0 99.0 0.5477
2 4.00 0.26 0.48 439,00 101.0 100.0 0.5089
3 4.00 0.26 0.38 444 .00 102.0 100.0 0.5099
Cl 4.00 0.30 0.43 410.00 102.0 100.0 0.5477
4 4.00 0.26 0.38 42]1.00 104.0 101.0 0.5099
3 4.00 0.32 0.45 426.00 104.0 102.0 0.5657
D1 4.00 0.36 0.50 407.00 104.0 102.0 0.6000
2 4.00 0.35 0.49 412.00 106.0 102.0 0.5916
3 4.00 0.32 0.45 415.00 106.0 102.0 0.5657
El 4.00 0.30 0.42 391.00 105.0 103.0 D.5477
2 4.00 0.26 0.38 400.00 106.0 103.0 0.5089
3 4.00 0.28 0.38 414.00 107.0 104.0 0.5477
El 4.00 0.30 0.42 411.00 107.0 104.0 0.5099
P4 4.00 0.26 0.38 4265.00 106.0 104.0 0.5098
3 4.00 0.26 0.38 433.00 106.0 104.0 0.5745
F1 4.00 0.33 D.46 406.00 106.0 104.0 0.5745
2 4.00 0.27 0.38 422.00 106.0 104.9 0.5745
3 4.00 0.27 0.38 429,00 107.0 104.0 0.5196
Fl 4.00 0.32 0.46 430.00 107.0 105.0 0.5657
- 4 4.00 0.28 £.39 433,00 108.0 105.0 0.5292
/ ! 3 4.00 0.27 0.38 430.00 109.0 106.0 0.5196
------- s Gttt Lt
Totats | 96.00 | 6.98 | 10.01 |10139.00 | 2508.0 | 2453.0 | 13.0366

C-25




BW/WPRL, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

- ISOKINETIL PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERASES
Plant: WP| Performed by:  Tom Qrake
Date: ©5/17/82 Printed 1B-Jun Test No./Type: M17-124 Avg Velocity Head (in H2D} dP{avg) = 0.30C

Sample Location: Unit 2, ESP Inlet Start/Stop Time: (934-1126

Avg Orifice Meter Reading (in H20) dM(avg) = D.422
PARAMETER ) SYMBOL VALUE
{cale.) Avg Stack Temperature (degF) T(s avg) = 420.7
Nozzle Diameter, Actual [in} N{d) 0.218
Pitot Tube Correction Factor c{p) 0.8400 . Average Meter Temperature {degF) T(m avg) = B3.7
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions {in}: _Avg SQRT(dP) - = 0.54E
Radius (if round) R 0.00
Length {if rectangular} L : 64.00 -CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sg fi) Als) [ 96.00 ) Meter Volume {std, cu. ft.) V(m std) = 32.E%
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = [.080
Total Sampling Time (min) {theta) ( 96.00 }
Barometric Pressure (in Hg) P{b} 29.62 Mol. Wt., Stack Gas Dry M{d} = 3(.47
Stack Static Pressure [in H20) P{stack} 10.000
Gas Meter Inmitial Reading {cu ft) 237.89 Mol. Wt., Stack Gas Wet M(s) = 25.47
Gas Meter Final Reading (cu ft) 271.6E
Net Gas Sample Volume [cu ft) V{m) ( 33.77) Abs Stack Pressure {imn Hg) Pis) = 30.36
Vol of Liquid Cellected (ml) Vi{c) 60.6 Avg Stack Velocity (fi/sec) V{s avg) = 38.0
Vol of Lig @ Std. Conds. (scf) Viw std} ( 2.B52 )
wWt. of Filter Particulate {gm) 5.5995 Isokineticity (%) %1 = 1
Wt. of Probe Wash Particulate (gm) 0.0000 ;
Wt of Combined Particulate (gm) M(p) ( 5.5885 ) Stack Gas STD Vol Flow (dscfm) Q(s) = g
02 Concentration {by CEM) % 02 4.90 Actual Stack Gas Vol Flow {acfm)} Q(a) = 224904
C02 Concentration {by CEM) % Co2 14.20 : Percent XS Air PEL = 29.8
L0 Concentration [by CEM) % C0 0.0 Particulate Loading, dry{or/dscf) C{s std) = 2.6329
N2 Concentration {by diff.} % N2 { 80.90) Particulate Loading, 7% 02{mg/dsem)C(s std) = 5238
Particulate Loading, dry @ 7 ¥ 02 {gr/dscf}) = 2.2895
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 5BBE.7Z -
Point Time (Head, dP{Meter,dH] Temp Temp (degF)} Particulate Emission Rate(ib/hr) E{p] =2839.820
{in H20}|(in H20)| (degF) in [ out Particulate Emission Rate(}b/MBtu) = 4.8247
------- A b e e b e e e e e e eed e ———
Al 4.00 0.27 0.38 429.00 81.0 80.0 0.5196
2 4.00 D.25 0.35 429.00 82.0 81.0 0.5000
3 4.00 0.29 D.41 433.00 82.0 81.0 0.5385
Bl 4.00 D.32 0.45 408.00 83.0 82.0 {.5657
2 4.00 .25 0.35 424.00 83.0 82.0 0.5000
3 4.00 0.25 0.35 434.00 83.0 82.0 0.5000
Ct 4.00 0.30 0.42 388.00 83.0 82.0 0.5477
2 4.00 0.27 0.38 402.00 84.0 82.0 0.5196
3 4.00 0.37 0.52 418.00 84.0 82.0 0.6083
(1)1 4.00 0.36 0.50 416.00 84.0 82.0 0.6000
2 4.00 0.31 0.42 422.00 85.0 82.0 0.5568
3 4.00 0.35 0.49 425.00 85.0 82.0 0.5816
El 4.00 0.30 0.45 405.00 85.0 83.0 0.5477
2 4.00 0.27 0.38 412.00 85.0 83.0 0.5196
3 4.00 0.32 0.45 421.00 86.0 83.0 0.5657
El 4.00 0.32 0.45 420.00 86.0 83.0 0.5196
4 4.00 0.27 0.38 421.00 86.0 83.0 0.5385
3 4.00 (.29 0.41 426.00 87.0 84.0 0.5657
F1 4.00 0.32 0.45 414.00 86.0 83.0 0.5657
2 4,00 0.30 0.42 423.00 87.0 83.0 0.5657
3 4.00 0.30 0.42 431.00 87.0 84.0 0.5477
Fl 4,00 0.35 0.49 428.00 87.0 B4.0 0.5916
4 4,00 0.30 0.42 431.00 87.0 84.0 0.5477
3 4.00 D.28 0.39 436.00 88.0 84.0 0.5292
_______________ e L T b LT T Ty S Sy
TOTALS { 86.00 | 7.21} 10.13 I10096 00 | 2036.0 | 1981.0 | 13.1522

C-26
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BEW/WPEL, Reburn Optimization Test Series

ESP Inlet Method 17 Sampies

ISURIRETIUV FERFURMARLLT

Plant: WPL Performed by: Tom Drake ‘
Date: 5/17/92 Printed 18-Jun Test No./Type: M17-125 Avg Velocity Head (in H20) dP{avg) = 0.314
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1421-1604 )
Avg Orifice Meter Reading (in H20) dH(avg) = 0.438
PARAMETER SYMBOL VALUE
(calc.} Avg Stack Temperature (degF) T(s avg) = 421.2
Nozzie Diameter, Actual [in) N{d)} 0.218
Pitot Tube Correction Factor Cip) 0.5400 Average Meter Temperature (degf) Ti{m avg) = B%.5
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensiohs {in): Avg SQRT{dP) = [.3€2
Radius (if round) R 0.00
tength {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack (sq ft) Als} ( 956.00 ) Meter Volume (std, cu. ft.) vim std) = 23.0Z
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo} = D.18%
Total Sampling Time {min) (theta) { 96.00 ) )
Barometric Pressure {in Hg) P{b) 29.62 ' Mol. Wt., Stack Gas Dry M(d) = 3D.47
Stack Static Pressure (in H20) P(stack) 10.000
Gas Meter Initial Reading (cu ft) 271.77 Mol. Wt., Stack Gas Wet M{s) = 29.33
Gas Meter Final Reading {cu ft) . 305.87
ket Gas Sample Volume (cu ft) V{m) { 34.11) Abs Stack Pressure (in Hg) P(s) = 30.38
Vol of Liquid Collected (ml} Vi(e) B4.7 Avg Stack Velpcity (ft/sec) V(s avg) = 4C.3
; . Vol of Lig @ Std. Conds. (scf} Viw std} [ 3.887 }
f\ JF wt. of Filter Particulate (gm) ) 7.8032 Isokineticity (%) % 1 = 1p1.3
T Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (gm) Mip) { 7.9032 ) Stack Gas STD Vol Flow {dscfm) Ois) = 125Bgk
02 Concentration {by CEM) % 02 5.30 Actual Stack Gas Vol Flow (acfm) 0(a) = 23205t
£02 Concentration [by CEM) % C02 14.10 Percent XS Air PEA = 5.2
CD Concentration (by CEM) % CO 0.0 Particulate Loading. dry{gr/dscf) C(s std) = 3.681E
N2 Concentration {by diff.) % N2 ( 80.80 } Particulate Loading, @7% 02(mg/dscm}C(s std) = 7532
i Particulate Loading, dry & 7 % 02 (gr/dscf) = 3.2821
sample | dClock fvelocity|Orifice Stack Gas  Meter SOQRT(dP) |Heat Input Rate, MBtu/hr = 574.032
Point Time {Head, dP[Meter dH| Temp Temp (degF) Particulate Emission Rate(1b/hr) £ip) =230887.400
(in H20)|(in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 6.0938%
------- T . ekt L L L L et tteld I
Al 4.00 0.27 D.38 415.00 78.0 78.0 0.5196
2 4.00 .27 0.38 422.00 78.0 78.0 0.5196
3 4.00 0.31 0.43 430.00 79.0 78.0 0.5568
Bl 4.00 £.32 D.45 399.00 B80.0 79.0 0.5657
2 4.00 0.27 0.38 416.00 81.0 79.0 0.5196
3 4.00 0.25 0.35 434 .00 82.0 80.0 0.5000
Cl 4,00 D.32 0.45 40600 83.0 80.0 0.5657
2 4.00 0.30 0.4z 420.00 84.0 81.0 0.5477
3 4.00 0.38 0.53 429.00 85.0 82.0 0.6164
[y} 4.00 0.38 0.53 427.00 85.0 82.0 0.6164
2 4.00 0.36 0.50 425,00 B6.0 83.0 0.6000
3 4.00 0.36 0.50 430.00 88.0 83.0 0.6000
£l 4.00 0.35 0.49 405.00 BB.0 84.0 0.5916
2 4.00 0.28 0.39 412.00 90.0 85.0 0.5292
3 4.00 0.30 0.42 414,00 80.0 86.0 0.5831
El 4.00 0.34 0.48 420.00 90.0 86.0 0.5477
2 4.00 0.30 0.42 424.00 9z.0 87.0 0.5568
3 4.00 .31 0.43 434.00 92.¢ B7.0 0.5745
F1 4.00 0.33 0.46 414.00 92.0 88.0 0.5745
2 4.00 0.30 0.42 422.00 93.0 B8.0 0.5745
3 4.00 0.31 0.43 431.00 93.0 B89.0 {5568
fFl 4.00 0.32 0.44 426.00 94.0 90.0 0.5657
i z 4.00 0.31 0.42 425.00 85.0 80.0 0.5568
H 3 4.00 0.30 0.42 430.00 85.0 90.0 0.5477
------- o ammfmmmemm oo mmm e e e e oo oo m s e
T0TALS | 96.00 | 7.54 | 10.52 |10110.00 |2093.00 | 2013.0 | 13.4863
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‘Baw/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

JSOKINETIC PERFORMANCE WORKSHEET AKD PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

C-28

Plant: WPL Performed by: Tom Drake
Date; 5/18/92 Printed 15-Jun Test No./Type: M17-126 Avg Velocity Head (in H20) dPlavg}) = 1.079
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1035-1246
: Avg Orifice Meter Reading [in H20} dH(avg) = 1.488
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degf) T{s avg) = 474.8
¥ozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature {degf) T(m avg) = B4.3
Gas Meter Correction Factor {alpha} 1.0100
Stack (Duct) Dimensions {in): Avg SQRT(dP) = 1.041
Radius (if round} R 0.00 :
Length (if rectangular} L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 58.87
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo) = 0.10:
Total Sampling Time {min) {theta} { 96.00)
Barometric Pressure (in Hg} P{b)} 29.84 Mol. Wt., Stack Gas Dry M(d) = 3D.4%
Stack Static Pressure [in H20} P(stack) 20.000
Gas Meter Initial Reading (cu ft) 306.76 Mol. Wt., Stack Gas Wet M(s) = 29.2¢
Gas Meter Final Reading {cu ft} 367.84
Net Gas Sample Volume (cu ft) V{m) { 61.08) Abs Stack Pressure (in Hg) P(s) = 3131
vo) of Liquid Collected (ml) Vi{c) 143.1 Avg Stack Velocity {ft/sec) V(s avg) = 75.8
Vol of Lig @ Std. Conds. (scf) V(w std) { 6.736 )
Wt. of Filter Particulate (gm) 8.0154 Isokineticity (%) % 1 = 99.9
Wt. of Probe Wash Particulate (gm) ©.0000
Wt of Combined Particulate (gm) M(p) { 8.0154 ) Stack Gas $TD Vol Flow (dscfm) Qfs} = 231340
07 Concentration {by CEM) %02 3.50 Actual Stack Gas Vol Flow {acfm) Qfla) = 4%} ;
C02 Concentration {by CEM) % Co2 15.70 Percent XS Air PEA = PN
CO Concentration (by CEM) % CO0 0.0 Particulate Loading. dry{gr/dscf) Cls std) = 2.0657
N2 Concentration (by diff.) % N2 { 81.89 ) Particulate Loading, B7% C2{mg/dscm)C(s stg) = 3825
. Particulate Loading, dry & 7 % 02 (gr/dscf) = 1.6716
Sample | dClock |Velocity{Crifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 1163.25
Point Time {Head, dP|Meter.dH; Temp Temp (degF) Particulate Emission Rate{1b/hr) E{p} =4095.385
{in K20)|{in H2D0)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 3.5212
------- s et T
Al 4.00 0.96 1.30 450,00 74.0 74.0 (.9798
2 4.00 0.87 1.20 459_00 74.0 74.0 0.8327 -4
3| 4.00 1.00 1.40 462.00 76.0 75.0 1.0000
Bl 4.00 1.10 1.50 436.00 77.0 75.0 1.0488 1
2 4.00 0.91 1.30 455.00 80.0 76.0 0.9539
3 4.00 0.01 1.30 | 469.00 81.0 76.0 | 0.9539 J
Cl 4,00 1.10 1.50 426.00 82.0 77.0 1.0488
2 4.00 0.95 1.30 449.00 86.0 78.0 0.9747
3 4.00 1.30 1.80 463.00 86.0 78.0 1.1402 b
D1 4.00 1.20 1.70 455.00 85.0 78.0 1.0854 {
2 4.00 1.10 1.50 460.00 86.0 79.0 1.0488 4
3 4.00 1.10 1.50 465.00 Bg.0 80.0 1.0488 -
£l 4.00 1.10 1.50 470.00 90.0 82.0 1.0488
2 4.00 1.00 1.40 482.00 91.0 B82.0 1.0000
3 4.00 1.10 1.50 433.00 92.0 83.0 1.0488
El 4.00 1.10 1.50 486.00 94.0 84.0 1.0488
2 4.00 1.10 1.50 492.00 95.0 85.0 1.0488
3 4.00 1.10 1.50 497.00 95.0 85.0 1.0954
Fl 4.00 1.20 1.70 500.00 93.0 86.0 1.0954 ]
F4 4.00 1.10 1.5C 502.00 94.0 87.0 1.0954
3 4.00 1.10 1.50 504.00 95.0 87.0 1.0488
F1 4.00 1.30 1.80 504.00 95.0 87.0 1.1402
2 4.00 1.10 1.50 505.00 86.0 87.0 1.0488
3 4.00 1.10 1.50 509.00 97.0 88.0 1.0488
——————— T it et e D ity
TOTALS | 96.00 | 25.90 | 35.70 |11394.00 |2105.00 | 1943.0 | 24.9941



BiW/WPLL, Reburn Dptimization Tesi Series

ESP inlet Method 17 Sampies

1SAKINETIC PEREQRMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Piant WPL Performed by: Tom Drake
Date: G5/18/92 Printed 15-Jun Test No./Type: Ml7-127 Avg Velocity Head {in H20) dF(avg) = 1.088
Sample Location: Unit 2, ESP In]et Start/Stop Time: 0826-1115 .
Avg Orifice Meter Reading (in Hz0) dHlavg) = 1.527
PARAMETER SYMBOL VALUE
: {calc.) Avg Stack Temperature (degF) Tis avg) = 473.7
Nozzle Diameter, Actual (in)} N{d) 0,218
pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T{m avg) = 80.7
Gas Meter Correction Factor (alpha) 1.010C
Stack (Duct) Dimensions {in): Avg SQRT(dP) = 1.0%0
Radius [if round) [ 0.00 .
Length (if rectangular) L 64.00 CALCULATED VALUES
widgth (if rectangular) W 216.00
Area of Stack (sg ft) Als) { 96.00 ) Meter Volume (std. cu. ft.) V(m std} = 60.44
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo} = 0.09&
Total Sampling Time [min) (theta} { 96.00 )
Barometric Pressure {[in Hg} ?(b) 29.62 Mol. Wt., Stack Gas Dry #(d) = 30.49
Stack Static Pressure {in H20) P{stack} 20.000
Gas Meter Initial Reading {cu ft) 369.34 Mol. Wt., Stack GBas Wet M(s) = 78.2%
Gas Meter Final Reading {cu ft) 431.03
Ket Gas Sample Volume (cu ft) vim) { 53.69 ) Abs Stack Pressure (in Hg) P(s) = 31.08
Vol of Liguid Collected (ml) Vi{c} 141 .4 Avg Stack Velocity {ft/sec) V(s avg) = 76.4
Vol of Liq @ Std. Conds. (scf) Viw std) [ 6.656 }
wt. of Filter Particulate (gm) 5.2557 Isokineticity (%) %1 = 100.2
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 5.2557 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 232863
02 Concentration (by CEM) % 02 3.40 Actual Stack Gas Vol Flow (acfm) nla) = 440098
€02 Concentration {by CEM) % C02 15.70 Percent XS Air PEA = 20.7
CD Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 1.3418
N2 Concentration {by diff.) % N2 ( 81.B5 ) Particulate Loading. B7% 02(mg/dsem)C{s std) = 2484
Particulate Loading, dry B 7 % 02 {gr/dscf) = 1.0B38
Sampie | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 1171.41
Point Time |Head, dP[Meter,dH| Temp Temp (degF} Particulate Emission Rate{lb/hr} E(p) =2678.928
{in H20)|(in H20)| {degF) in. | out Particulate Emission Rate(1b/MBtu) = 2.2873
------- PR DI SEPREPRST RS SRR S tnlaies dieteded it
Al 4.00 1.10 1.54 465.00 70.0 71.0 1.0488
2 4.00 0.80 1.30 466.00 71.0 71.0 0.9487
3 4.00 1.00 1.40 472,00 73.0 71.0 1.0000
Bl 4.00 1.10 1.50 443.00 74.0 72.0 1.0485
2 4.00 0.91 1.30 459.00 77.0 73.0 0.9538
3 4.00 0.93 1.30 476.00 76.0 13.0 0.9644
€l 4.00 1.10 1.50 439.00 80.0 74.0 1.0488
2 4.00 1.00 1.40 457.00 82.0 75.0 1.0000
3 4.00 1.40 1.90 470.00 84.0 75.0 1.1832
01 4.00 1.30 1.80 458.00 83.0 76.0 1.1402
2 4.00 1.00 1.40 463.00 89.0 77.0 1.0000
3 4.00 1.20 1.70 469.00 86.0 77.0 1.0954
El 4.00 1.10 1.50 450.00 86.0 76.0 1.0488
2 4.00 1.00 1.40 472.00 87.0 78.0 1.0000
3 4.00 1.10 1.50 486.00 88.0 79.0 1.0954
El 4.00 1.20 1.70 472.00 89.0 80.0 1.0000
2 4.00 1.00 1.40 479.00 89.0 80.0 1.0954
3 4.00 1.20 1.70 480.00 90.0 g1.0 1.0854
Fl 4.00 1.20 1.70 492.00 89.0 81.0 1.0054
2 4.00 1.10 1.50 497.00 90.0 82.0 1.0954
3 4,00 1.10 1.50 500.00 80.0 82.0 1.0488
Fl 4.00 1.20 1.70 500.00 81.0 83.0 1.0854
2 4.00 1.10 1.50 501.00 93.0 83.0 1.0488
3 4.00 1.10 1.50 502.00 93.0 83.0 1.0488
--------------- L e
TOTALS ! 96.00 | 26.34 ] 36.64 [11368.00 |2020.00 | 1854.0 | 25.2002
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BEW/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

TSOKTRETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS
Performed by:
Test No /Tune-

Plant: WPL
Date: £/19/92

Printed

16-Jun

Tom Drake

Sample Location: Unit 2, ESP Inlet Start/Stop‘Eime: 1447-1831

FIELD DATA AVERAGES

Avg Orifice Meter Reading {in H20)
Avg Stack Temperature (degF)
Average Meter Temperature (degF)

Avg SQRT(dE)

CALCULATED VALUES

PARAMETER SYMBOL VALUE
{calc.)
Nozzle Diameter, Actual (in) N{d) 0.218
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor (alpha) 1.010¢
Stack (Duct) Dimensions {in):
Radius (if round) R 0.00
Length (if rectangular) L 64.00
Width (if rectangular) W 216.00
Area of Stack (sg ft) A(s) ( 96.00 )
# of Sample Points ¥ 24
Total Sampling Time {min) (theta) ( 86.00 )
Barometric Pressure (in Hg) P{b} 29.62
Stack Static Pressure (in H20) P{stack) 14.000
Gas Meter Initial Reading (cu ft) 432.62
Gas Meter Final Reading {cu ft) 479.99
Net Gas Sample Yolume {cu ft) “¥{m) [ 47.37)
Vol of Liguid {ollected (m1) Vi(c) 893.7
Vol of Lig @ Std. Conds. (scf) Viw std) { 4.410 )
wi. of Filter Particulate (gm) 3.7714
wit. of Probe Wash Particulate (gm} 0.0000
Wt of Combined Particulate (gm) M{p) [ 3.7714 )
02 Concentration {by CEM) % 02 3.90
€02 Concentration (by CEM) % C02 14.90
C0 Concentration {by CEM) % CO 0.0
H2 Concentration (by diff.) % N2 ( 81.69 )
Sample | dClock |VelocityfOrifice Stack Gas Meter SQRT (dP)
Point Time |Head, dP|Meter dH| Temp Temp (degF) :
{in H20){{in H2D)| (degF) in | out
------- A e e e e e e e e e e mm e m e ————
Al 4.00 0.55 0.77 456.00 87.0 87.0 0.74186
2 4.00 0.50 g.7¢ 457.00 87.0 88.0 0.7071
3 4.00 0.57 0.79 459.00 89.0 89.0 D.7550
81 4.00 0.58 g.81 425.00 91.0 89.0 0.7616
2 4.00 0.47 0.66 439.00 93.0 83.0 0.6B56
3 4.00 0.46 0.64 458.00 94.0 90.0 0.6782
C1 4.00 0.56 0.78 425.00 94.0 91.0 D.7483
2 4.00 .50 0.70 440.00 95.0 9.0 0.7071
3 4.00 0.70 0.98 454.00 97.0 92.0 0.8367
D1 4.00 0.70 0.98 440.00 87.0 9z2.0 0.8367
2 4,00 0.61 0.85 446.00 99.0 93.0 0.7810
3 4.00 0.65 0.91 451.00 99.0 94.0 0.8062
El 4.00 0.60 0.85 437.00 99.0 94.0 0.7746
4 4.00 0.55 0.17 445.00 10G.0 94.0 0.7416
3 4.00 0.60 0.85 458.00 100.0 95.0 0.7616
31 4.00 0.58 0.81 450.00 101.0 95.0 0.7348
2 4.00 0.54 0.76 45400 102.0 95.0 0.7746
3 4.00 0.60 0.85 463.00 102.0 96.0 0.7937
F1 4.00 0.63 0.88 457 .00 100.0 99.0 0.7937
4 4.00 0.55 0.77 463.00 101.0 96.0 0.7537
3 4.00 0.55% ¢.77 485.00 101.0 96.0 0.7416
Fl 4.00 0.60 0.85 465.00 101.0 96.0 0.7746
2 4.00 0.55 6.77 466.00 101.0 96.0 0.7416
3 4.00 0.55 0.77 468.00 101.0 96.0 0.7416
------- e e T B . ST e T
TOTALS | 96.00 | 13.75 | 19.27 |10841.00 |2331.00 | 2229.0 | 18.2130

C-30

Meter Volume {std, cu. ft.)
Stack Gas Water Vapor Proportion

Mol. Wi., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%}

Stack Gas STD Vol Flow (dscfm)

Actual Stack Gas Vol
Percent XS Air
Particulate Loading,
Particulate Loading,
Particulate Loading,
Heat Input Rate, MBtu/hr
Particulate Emission Rate(1b/hr)
Particulate Emission Rate(1b/MBtu)

Flow {acfm)

dry{gr/dscf)

@7% 02(mg/dsem)C(s std)
dry 8 7 % 02 (gr/dscf)}

{avgl = 0 573
dH{avg) = 0.802
T(s avg) = 451.7
T{m avg) = 95.0

= 0.758%
V(m std} = 45,13 -
B{wo) = [.089
M{d) = 30.49
M(s) = 29.37
P(s) = 30.86%
V(s avg) = LY
%1 = 2.1
o(s) 17
G(a) = 315879
PEA = 20.7
C(s std) = 1.2894

= 2387

= 1.0435 °

= B58.40
E(p) =1886.428

= 2.1980
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B&W/WPRL. Reburn Optimization Test Series

ESP Intet Method 17 Samples

ISDKINETIC PERFORMANCE WORKSHEET AN
o

D PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

C-31

Plant WP Porformard hy- Tom Drake
Date: 5/20/92 Printed 15-Jun Test No./Type: M17-128 Avg Velocity Head {in H20) dflavg) = [.037
Sample Location: Unit 2, ESP Imlet Start/Stop Time: 0933-1130 :
Avg Orifice Meter Reading (in H2D} dR{avg) = 1.47%
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T{s avg} = 467.5
Nozzle Diameter, Actual {in) N{d) 0.218
Pitot Tube Correction Factor Cip} ¢.8400 Average Meter Temperature {(degf) T(m avg) =  96.2
Gas Meter Correction Factor (atpha} 1.0100
Stack {Duct) Dimensions {in}: Avg SQRT{dP} = 1.026
Radius {if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectanguiar) W 216.00
Area of Stack (sq ft) Als) { 98.00) Meter Volume (std, cu. ft.) Vim std) = 5B.&S
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B(wo) = §.103
Total Sampling Time (min) (theta) { 96.00 )
Barometric Pressure {in Hg) P{b) 29.75 Mol. Wt., Stack Gas Dry M(d) = 30.4§
Stack Static Pressure (in H20) P{stack) 20.000
Gas Meter Initial Reading {cu ft) 480,36 Mol. Wt., Stack Gas Wet M(s) = 29.2C
Gas Meter Final Reading {cu ft) 54].88
Het Gas Sample Volume {cu ft) Vim) { 61.53) Abs Stack Pressure (in Hg) Pis) = 31.2Z
Vol of Liquid Collected (ml)} Yi(e) 144.1 Avg Stack Velocity (ft/sec) V(s avg) = 74.5
. Vol of tig @ 5td. Conds. (scf} Viw std} [ 6.783 )
s wt. of Filter Particulate {gm) 9.0787 Isckineticity (%) %3 = 93.4
i wt. of Probe Wash Particulate {gm) 0.0000 :
(;~r~‘ Wt of Combined Particulate (gm) Mip) ( 8.0787 ) Stack Gas 5TD Vol Flow {dscfm) 0{s) = 228532
062 Concentration (by CEM) % 02 3.70 Actual Stack Gas Vol Flow (acfm) [E] = 42922%
€02 Concentration (by CEM) % C02 15.60 Percent XS Air PEA = 20.7
€0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf) C{s std) = 2.3802
N2 Concentration (by diff.} % N2 ( 81.69 ) Particulate Loading, @7% 02(mg/dscm}C(s std) = 4407
Particulate loading, dry @ 7 % 02 (gr/dscf] = 1.89283
Sample | dClock |Velocity|Qrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1149.13
Point Time {Head, dP|Meter,dH| Temp Temp (degF} Particulate Emission Rate(1b/hr} E{p) =46E] . 408
{in K20)|{in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu} = 4.0576
------- e S et
Al 4,00 0.98 1.40 464.00 B88.0 88.0 £6.9950
4 4.00 0.90 1.30 462.00 87.0 88.0 0.9487
3 4.00 0.97 1.40 466.00 B3.0 88.0 0.9849
Bl 4.00 1.10 1.50 436.00 91.0 83.0 1.0488
2 4.00 0.%0 1.30 451.00 82.0 85.0 0.8487
3 4.00 0.85 1.20 469.00 93.0 89.0 0.9220
Cl 4.00 1.10 1.50 443.00 85.0 90.0 1.0488
2 4.00 0.95 1.40 453,00 96.0 90.0 0.9747
3 4.00 1.30 1.80 482.00 88.0 80.0 1.1402
1) 4.00 1.20 1.70 451.00 98.0 92.0 1.0954
? 4.00 1.00 1.40 457.00 101.0 93.0 1.0000
3 4,00 1.10 1.50 461.00 102.0 94.0 1.0488
El 4.00 1.1% 1.50 451.00 100.0 94.0 1.0488
2 4.00 1.00 1.40 465.00 102.0 95.0 1.0000
3 4.00 1,10 | - 1.50 476.00 103.0 95.0 1.0488
31 4.00 1.10 1.50 468.00 104.0 95.0 1.0000
4 4.00 1.00 1.40 476.00 105.0 96.0 1.0000
3 4.00 1.00 1.40 483,00 105.0 96.0 1.0488
Fl 4.00 1.10 1.50 485.00 103.0 97.0 1.0488
2 4.00 1.00 1.40 487.00 104.0 97.0 1.0488
3 4.00 1.20 1.70 482,00 105.0 87.0 1.0954
Fi 4,00 1.30 1.80 490,00 106.0 97.0 1.1402
2 4.00 1.00 1.40 4390.00 107.0 98.0 1.0000
e 3 4.00 1.10 1.50 491._00 107.0 88.0 1.0488
{ --------------- TR O dommmmmm—mjemmmm g —————— dommmm———n
: TOTALS | 96.00 | 25.36 | 35.40 |11229.00 12381 00 | 2235.0 | 24.6844



BRW/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Tom Drake : !
Date: 5/20/82 Printed 15-Jun  Test Ko./Type: Mi7-130 Avg Velocity Head (ip H20} dP(avg) = ©0.573
Sample Location: Unit 2, £SP Inlet Start/Stop Time: 1430-1610
Avg Orifice Meter Reading {in H20) dH{avg) = ©.800
PARAMETER SYMBOL VALUE
{caic.) Avg Stack Temperature {deaF) T{s avg) = 447.0 |
Nozzle Diameter, Actual {in}) N(d) 0.218
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature {degF) T(m avg) = 48.3
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions {in): _ Avg SQRT(dP) = {.758
Radius [if round) R 0.00
Length (if rectangular} L €64.00 CALCULATED YALUES
Width (if rectangular) v 216.00
Area of Stack (sq ft) Afs} ( 96.00 Meter Volume (std, cu. ft.) V(m std) = 48.20
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B(wa) = 0.084
Total Sampling Time (min) (theta) ( 96.00 .
Barometric Pressure (in Hg) P(b) 28.75 Mol. Wt., Stack Gas Dry M(d) = 30.49 ™
Stack Static Pressure {in H20} P{stack) 14.000 ‘
Gas Meter Initial Reading {cu ft) 543,53 Mol. Wt., Stack Gas Wet M(s) = 79.44
Gas Meter Final Reading (cu ft) 589.66
Net Gas Sample Volume {cu ft) V{m) { 46.13 Abs Stack Pressure (in Hg) P(s) = 30.78
Vol of Liquid Collected (m}) vi(c) 83.8 Avg Stack Velocity (ft/sec) V(s avg) = 54.5 J
Vol of Liq @ Std. Conds. (scf) Viw std} { 4.41%
Wt. of Filter Particulate (gm) B.BZ25 Isokineticity {%) %1 = 10&.1
¥i. of Probe Wash Particulate {gm) 0.0000 ST
Wt of Combined Particulate (gm) M{p) { 8.8225 Stack Gas STD Vol Fiow (dscfm) 0(s) = 17 ?J
02 Concentration (by CEM) % 02 4.00 Actual Stack Bas Vol Flow (acfm) Qla) = 313659
€02 Concentration (by CEM) % Co2 15.20 Percent X5 Air PEA = 20.7 .
€0 Concentration (by CEM) % Lo 0.0 Particulate Loading, dry(or/dscf) C(s std) = 2.R242 |
N2 Concentration (by diff.) % N2 { 8i.69 Particulate Loading, @7% 0Z(mg/dscm)C(s std) = £23C J
Particulate Loading, dry € 7 % 02 (gr/dscf) = 2.2B%7
Sample | dflock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 865.25
Point Time [Head, dP|Meter,dH| Temp Temp (degF} Particulate Emission Rate(1b/hr) Elp) =4]165.127
{in H20)|(in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu) = 4.B146 ]
——————— T ittt T ST P S ey S
Al 4.00 0.55 0.77 430,00 931.0 0.7416
2 4.00 0.50 0.70 435,00 93.0 0.7071
3 £.00 £.55 0.77 452.00 83.0 0.7416
Bl 4.00 0.60 0.84 430.00 94.0 0.7746
4 4.00 0.50 0.70 445,00 94.0 0.7071
3 4.00 0.48 0.66 456.00 85.0 0.6928
€l 4.00 0.56 0.78 428.00 95.0 0.7483
2 4,00 0.50 0.70 44200 85.0 0.7071 J
3 4.00 0.67 0.94 452.00 96.0 0.8185 :
(1)} 4.00 0.70 0.93 | 442.00 96.0 0.8367
2 4.00 “0.55 0.77 444 .00 87.0 0.7416
3 4.00 0.65 0.91 448.00 87.0 0.8062 ’
El 4.00 0.60 0.84 429.00 97.0 0.7746 ]
2 4.00 0.55 0.77 444,00 88.0 0.7416
3 4.00 0.60 0.84 452.00 88.0 0.7416
£l 4.00 0.55 0.727 443.00 88.0 0.7211
4 4,00 | © 0.52 0.73 450.00 83.0 0.7681 ]
3 4.00 0.59 0.83 458.00 89.0 0.7874 .
Fl 4.00 G.62 0.84 449,00 98.0 0.7874
2 4.00 0.56 0.78 455.00 88.0 0.7874 ]
3 4.00 0.58 0.78 461.00 89.0 ,| 0.7483
Fl 4.00 0.66 0.92 460.00 99.0 0.8124
2 4,00 0.55 0.77 461.00 99.0 0.7416
3 4.00 0.57 0.80 462.00 100.0 0.7550 i
------- o e e e e e s mmhmas Rt ccdrmm—————— \
TOTALS | 96.00 | 13.74 | 19.19 |10728.00 |2320.00 | 0.0 | 18.1900 ‘J
C-32
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B&W/WPRL, Reburn Optimizaticn Test Series

ESP Outlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET ARD PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Sguier
Date: 4/1/92 Printed 04-Aug Test No./Type: M5-01 Avg Velocity Head (in H20} - dP{avg} = 1.308

sample Location: Unit 2, ESP OutletStart/Stop Time: 1810-2210

5 i i ; 3 =
AvgUrrTree =

PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 523.4
Nozzle Diameter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor Cip) 0.8400 : Average Meter Temperature (degF) T(m avg) = £9.2
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(cP) = 1.141
Radius {if round) R 0.00
Length {if rectangular) L 54.00 CALCULATED VALUES
Width [if rectangular) W 216.00 .
Area of Stack (sq ft} Als} ( 96.00 ) Meter Volume (std, cu. ft.) V(m stgd} = 41.&C
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion.  B(wo) = 0.082
Total Sampling Time [min) {theta) [ 96.00 ) :
Barometric Pressure (in Hg) P(b) 29.44 Mol. Wt.. Stack Gas Dry Mid) = AC.8Z
Stack Static Pressure {in B20) P(stack) 19.000
Gas Meter Initial Reading (cu ft) 60.30 Mol. Wt., Stack Gas Wet Mis) = 28,56
Gas Meter Final Reading (cu ft) 102.20
Net Gas Sample Volume (cu ft) Vim) ( 41.90 ) Abs Stack Pressure (in Hg) P(s) = 30.84
vol of Liquid Collected (ml} Vi{c) gL.0 Avg Stack Velocity (ft/sec) V{s avg) = g5.1
Vol of Lig @ Std. Conds. (scf) V(w std) { 3.813 )
wt. of Filter Particulate (gm) 0.0557 Isokineticity (%) %1 = 103.8
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 6.0557 ) Stack Gas STD Vol Flow (dscfm) Q{s) = 248455
( R 02 Concentration (by CEM) % D2 3.80 Actual Stack Gas Vol Flow {acfm) 0{=) = 490126
! - €02 Concentration (by CEM) % Coz 15.40 Percent XS Air PEA = 1.7
C0 Concentration (by CEM} % CO 0.0 Particulate Loading, dry{gr/dscf) C{s std) = 0.0207
N2 Concentration (by diff.) % N2 ( 80.80) Particulate Loading, ©7% D2(mg/dscm)C{s std) = 38
Particulate Loading, dry @ 7 % 02 {gr/dscf) = O0.0182
sample | dCloek [velocityjOrifice Stack Gas Meter SQRT(dP) |Heat lnput Rate, MBtu/hr = 1242.05
Point Time |Head, dP|Meter,dH} Temp Temp (degF) Particulate Emission Rate{1b/hr} E{p) = 43%.8%]
(in H20}|(in K20)| (degF) in | out Particulate Emission Rate()b/MBtu} = 0.0352
------- J R A St atatalaielbet sl ddintit sntethaial i .
Al 4.00 1.4 0.73 486 60.0 60.0 1.1832
¢ 4.00 1.1 0.57 496 62.0 80.0 1.0488
3 4.00 1.1 0.57 448 64.0 60.0 1.0488
Bl 4.00 1.4 0.73 500 65.0 61.0 1.1832
2 4.00 1.5 0.78 502 67.0 52.0 1.2247
3 4.00 1.3 0.68 505 69.0 62.0 1.1402
Cl 4.00 1.0 0.52 503 70.0 64.0 1.0000
2 4.00 1.4 0.73 507 71.0 64.0 1.1832
3 4,00 1.5 0.78 507 71.0 64.0 1.2247
D1 4.00 1.6 0.84 515 72.0 65.0 1.2649
2 4.00 1.5 0.78 514 73.0 66.0 1.2247
3 4.00 1.1 0.57 512 73.0 66.0 1.0488
El 4,00 1.2 0.63 532 74.0 67.0 1.0954
2 4.00 1.1 0.57 544 74.0 67.0 1.0488
3 4.00 0.9 0.47 546 75.0 63.0 0.9487
Fl 4.00 1.5 0.78 551 75.0 69.0 1.2247
2 4.00 1.4 0.73 550 75.0 70.0 1.1832
3 4.00 1.4 0.73 547 75.0 70.0 1.1832
6l 4.00 1.5 0.78 551 76.0 71.0 1.2247
2 4.00 1.3 0.68 855 76.0 71.0 1.1402
3 4.00 1.3 0.68 550 76.0 72.0 1.1402
Hi 4.00 1.1 0.57 518 17.0 72.0 1.0488
2 4.00 1.5 0.78 528 77.0 72.0 1.2247
3 4.00 1.3 0.68 534 79.0 73.0 1.1402
------- Hmmm———m—dammmrmorfomccm—umdr——=—————fmsmmrocodo———ammmn oo
ToTALs | 96.00 | 31.40 | 16.36 | 12561.0 | 1726.0 | 1596.0 | 27.3783




BaW/WPEL, Reburn Optimization Test Series

ESP Dutlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Date: 4/2/92 Printed 04-Aug Test No./Type: M5-02 Avg Velocity Head (in H20) dP{avg) = 1.187
Sample Location: Unit 2, ESP DutletStart/Stop Time: 1I13D-1405
Avg Orifice Meter Reading (in H20) dH(avg) = ©.638
PARAMETER SYMBOL VALUE .
{calc.) Avg Stack Temperature {degF} T{s avg) = 517.2
Nozzle Diameter, Actual (in) N{d} 0.172
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF} T({m avg) = 64.6
Gas Meter Correction Factor {alpha} 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP} = 1,078
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft} Als} ([ %6.00) Meter Volume {std, cu. ft.) Vim std) = 41.8b
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = 0.0BE
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure {in Hg) P{b) 29.44 Mpl. Wt., Stack Gas Dry M(d) = 30.6Z
Stack Static Pressure (in H2D) P(stack) 19.00D
Gas Meter Initial Reading {cu ft) 60.30 Mol. Wt., Stack Gas Wet M(s) = 28,77
Gas Meter Final Reading (cu ft) 102.20
Net Gas Sample Volume (cu ft) Vim} { 41.90) Abs Stack Pressure {in Hg) P(s) = 30.82
Vol of Liquid Collected (ml) Vi(c) 65.0 Avg Stack Velocity (ft/sec) V(s avg) = 79.9
Vol of Lig @ 5td. Conds. {scf) V(w std} ( 3.060 )
¥Wt. of Filter Particulate (gm) 0.0930 Isokineticity (%) % 1 = 108.0
Wi. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M{p) ( 0.0930 ) Stack Gas $TD Vol Flow (dscfm) Q{s) =z
N
02 Concentration {by CEM) % 02 3.80 Actual Stack Gas Vol Flow (acfm) Q(a) = 4b0eie
€02 Concentration (by CEM) % Co2 15.50 Percent XS Air PEA = 20.3
C0 Concentration (by CEM) % Co 0.0 Particulate lLoading, dry{gr/dscf) C(s std) = 0.0342
k2 Concentration (by diff.) % N2 { 80.90) Particulate Loading, B7% 02{mg/dsem)C{s std) = 63
Particulate Loading, dry @ 7 % 02 (gr/dscf). = D0.0275
Sampie | dClock [Velocity|Crifice Stack Gas HMeter SORT(dP} |Heat Input Rate, MBtu/hr = 1208.1¢
Point Time {Head, dP{Meter,dH{ Temp Temp (degF) Particulate Emission Rate(1b/hr) E(p} = B9.987
{in H20)|{in H20}] {degF) in | out Particulate Emission Rate(lb/MBtu) = 0.0578
------- T T R it
Al 4.00 1.30 0.68 490 56.0 54.0 1.1402
4 4.00 1.10 0.57 490 59.0 55.0 1.0488
3 4.00 1.10 0.57 480 61.0 56.0 1.0488
Bl 4.00 1.30 0.68 494 62.0 57.0 1.1402
2 4_00 1.40 0.73 496 65.0 58.0 1.1832
3 4.00 1.20 0.62 497 66.0 58.0 1.0954
cl 4.00 1.00 0.52 497 66.0 59.0 1.0000
2 4.00 1.30 0.68 501 68.0 60.0 1.1402
3 4.00 0.98 0.5} 501 68.0 60.0 0.9899
)] 4.00 1.50 0.78 509 66.0 61.0 1.2247
2 4.00 1.50 0.78 508 69.0 61.0 1.2247
3 4.00 1.10 0.57 506 70.0 62.0 1.0488
El 4.00 0.20 0.62 53z 67.0 62.0 0.4472
2 4.00 1.10 0.57 542 70.0 63.0 1.04388
3 4.00 0.80 0.41 540 7.0 64.0 0.8944
Fl 4.00 1.40 0.73 544 63.0 64.0 1.1832
4 4.00 1.30 0.68 544 71.0 64.0 1.1402
3 4.00 1.30 0.68 541 72.0 64.0 1.1402
Gl 4.00 1.40 0.73 545 71.0 64.0 1.1832
2 4.00 1.20 0.62 545 72.0 65.0 1.0854
3 4.00 1.20 0.62 544 72.0 65.0 1.0854
Hl 4.00 1.10 0.57 510 70.0 65.0 1.0488
z 4.00 1.50 0.78 522 72.0 66.0 1.2247
3 4.00 1.20 0.62 525 73.0 66.0 1.0854
——————————————— e ————— u------- -w---————— —m e m s e m e e .- ———— N
TOTALS 1 96.00 | 28.48 | 15.32 | 12413.0 | 1626.0 | 1473.0 | 25.8822 Y
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VB&H/UP&L. Reburn Optimization Jest Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

D-5

Plant: WPl Performed by: Eric Sguier
Date: &/3/92 Printed ©04-Aug Test No./Type: M5-03 - Avg Velocity Head {in HZ0) dgf{avg] = [I1.37¢
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1138-1335
Avg Orifice Meter Reading (in H20) dH{avg) = 0.716
PARAMETER SYMBOL VALUE '
{calc.) Avg Stack Temperature {degf) Tis avg) = 544.3
Nozzle Diameter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature (degF} T{m avg) = 70.7
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP) = 1.168
Radius (if round) R 0.00 -
Length (if rectangular} L -64.00 CALCULATED VALUES
width (if rectangular) Y] 216.00
Area of Stack (sq ft) Als) {( 96.00 ) Meter Volume (std, cu. ft.) Vim std) = 44.60
# of Sample Points [ 24 Stack Gas Water Vapor Froportion B{wo) = 0.D86
Total Sampling Time (min) (theta) ( 96.0C )
Barometric Pressure (in Hg) P(b) 29.60 Mol. Wt., Stack Gas Dry M{d) = 30.54
Stack Static Pressure {in K20) P(stack} 21.000
Gas Meter Initial Reading (cu ft) 102.40 Mol. Wt., Stack Gas Wet M(s) = 29.45
Gas Meter Final Reading {cu ft) 147.20
Net Gas Sample Volume (cu ft) V(m) { 44.BD ) Abs Stack Pressure (in Hg) P{s} = 31.14
Vol of Liquid Collected (m}) Vi{c) 89.0 Avg Stack Velocity (ft/sec) V(s avg) = B7.B
Vol of Lig B Std. Conds. (scf) Vi{w std) [ 4.185 )
: wt. of Filter Particulate {gm) D.2z221 Isokineticity (%) %1 = 109.3
{ Wt. of Probe Wash Particulate {gm) 0.0000
" wt of Combined Particulate {gm) Mip) { 0.2221 ) Stack Gas STD Vol Flow (dscfm} Q{s) = 783027
02 Concentration (by CEM) % 0z 4.70 Actuat Stack Gas Vol Fiow {acfm) Qa) = B5NS7EE
{02 Concentration {by CEM) % Co2 14.70 Percent X5 Air PEA = 28.4
C0 Concentration (by CEM) % CO 0.0 Particulate Leading, dry{gr/dscf) (s std) = 0.0768
K2 Concentration (by diff.)} % N2 { 80.60 ) Particulate Loading. @7% D2(mg/dsem)C(s std) = 151
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 0.0860
Sample | dClock |Velocity|Orifice Stack Gas Meter SORT(dP) |Heat Input Rate, MBtu/hr = 119§.22
Point Time |[Head, dP|Meter.dH| Temp Temp ({degF) Particulate Emission Rate(1b/hr) Elp) = 168.548
(in H20)|{in H20)| (degF) in ] out Particulate Emission Rate(1b/MBtu) = (.139C
——————— B L o T L e Lot bt
Al 4.00 1.60 0.83 496 66.0 65.0 1.2649
2 4.00 1.50 0.78 486 68.0 66.0 1.2247
3 4.00 1.30 0.68 499 70.0 66.0 1.1402
81 4.00 1.50 0.78 503 70.0 66.0 1.2247
2 4.00 1.70 0.88 510 72.0 67.0 1.3038
3 4.00 1.40 0.73 512 73.0 67.0 1.1832
Cl 4.00 1.40 0.73 518 70.0 66.0 1.1832
2 4.00 1.60 0.83 521 72.0 66.0 1.2649
3 4.00 1.30 0.68 522 73.0 67.0 1.1402 .
[} 4,00 1.60 0.83 530 71.0 66.0 1.2649
2 4.00 1.80 0.93 532 73.0 67.0 1.3416
3 4.00 1.30 0.68 531 75.0 67.0.| 1.1402
£l 4.00 1.50 0.78 511 72.0 68.0 1.2247
2 4.00 1.60 0.83 582 74.0 68.0 1.2649
3 4.00 1.10 0.57 585 75.0 68.0 1.0488
F1 4.00 1.10 D.57 583 73.0 68.0 1.0488
2 4.00 1.10 0.57 589 75.0 69.0 1.0488
3 4.00 ¢.97 0.51 585 75.0 70.0 0.984%
61 4.00 1.10 0.57 5390 75.0 70.0 1.0488
2 4.00 1.20 0.62 593 75.0 70.0 1.0854
3 4.00 0.8l 0.47 588 76.0 7.0 0.9539
H1 4.00 1.60 0.83 559 76.0 71.0 1.2649
2 4.00 1.80 0.94 564 78.0 72.0 1.34]16
/- 3 4.00 1.10 0.57 563 80.0 72.0 1.0488
i TOTALS [ 96.00 [ 33.08 ] 17.19 | 13062.0 1 1758.0 l 1634.0 ] 28.0512



BEW/WP&L, Reburn Optimization Test Series

ESP Outiet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Date: 4/6/92 Printed 04-Aug Test No./Type: M5-04 Avg Velocity Head (in HZD) dP(avg) = D.81C
Sample tocarion: Umit 2, ESF OutietStari/STop Time: T375-151%
Avg Orifice Meter Reading {in H20) dH{avg] = D0.4Z1 +
PARAMETER SYMBOL VALUE
(caic.) Avg Stack Temperature (degf) T(s avg) = 49%.5
Nozzle Diameter, Actual {in) N{d) 0.172
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature (degF) T{m avg) = Bl.5
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = (.896
Radius {if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00 1
Area of Stack (sq ft} Als) ( 96.00 } Meter Volume {std, cu. ft.) vim std) = 34.70
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo) = 0.078
Total Sampling Time [min) {theta) ( 96.00)
Barometric Pressure {in Hg) P{b) 29.60 ot. Wt., Stack Gas Dry Mid) = 29,894 "
Stack Static Pressure [in H20) P(stack) 12.000
bas Meter Initial Reading (cu ft) 147.30 Mol. Wt., Stack Gas Wet M(s) = 28.¢¢
Gas Meter Final Reading {cu ft) 182.90
Net Gas Sample Volume {cu ft) Vim} { 35.80) Abs Stack Pressure (in Hg} P(s) = 30.48
Yol of Liquid Collected {ml) Vi{c) 62.0 Avg Stack Velocity (ft/sec) V(s avg) = 66.9 j
Vol of Liq @ 5td. Conds. {scf) Viw std) { 2.918 )
Wt. of Filter Particulate (gm) 0.0527 Isckineticity (%) %l = 107 7
Wt. of Probe Wash Particulate (gm) 0.0000 ,-'n_)
Wt of Combined Particuiate {gm) K(p} { 0.0527 ) Stack Gas $TD Vol Flow {dscfm) Q(s) = 1% :
P
02 Concentration (by CEM) % 02 4.20 Actual Stack Gas Vol Flow (acfm) Gla) = 38528:
€02 Concentration {by CEM) % C02 11.10 Percent XS Air FEA . = 25.1
€0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.023¢
N2 Concentration (by diff.) % N2 { 84.70) Particulate Loading, €7% 02{mg/dsem}C(s std)} = a5
Particulate Loading, dry B 7 % 02 (gr/dsef) = 0.0185
Sample | dClock |[Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 975.80
Point Time |Head, dP|Meter,dH|{ Temp Temp {degF) Particulate Emission Rate(lb/hr} E{p)} = 40,158
{in H20)|(in H2Q)| (degF} in | out Particulate Emission Rate{lb/MBtu) = 0.0417
------- A e e e e e e e et mm e mdhmmmm———— : v
Al 4.00 0.90 0.47 483 79.0 77.0 0.9487
2 4.00 0.78 g.41 483 80.0 78.0 0.8832
3 4.00 0.77 .40 484 8l.0 78.0 0.8775 ]
Bl 4.00 1.10 0.57 489 81.0 79.0 1.0488 j
4 4.00 0.95 .49 480 83.0 79.0 0.9747
3 4.00 0.80 0.42 490 84.0 79.0 0.8944
Ci 4.00 0.62 0.32 489 83.0 80.0 0.7874
2 4.00 0.77 .40 489 84.0 79.0 0.8775 ]
3 4.00 0.68 0.35 489 84.0 80.0 0.8246
D1 4.00 1.00 0.52. 492 B4.0 81.0 1.0000
2 4.00 1.1¢ 0.57 483 85.0 81.0 1.0488
3 4.00 0.82 0.43 493 g5.0 B1.0 0.9055
El 4.00 0.7 .37 508 83.0 80.0 0.8426 ]
2 4.00 0.70 0.36 510 84.0 8l.0 0.8367
3 4.00 0.40 0.21 508 B4.D 80.0 0.6325
F1 4.00 0.85 0.49 508 82.0 80.0 0.9747
2 4.00 0.88 0.46 511 83.0 80.0 0.8381 _]
3 4.00 g.81 0.42 510 B4.0 80.0 0.9000
Gl 4.00 0.7% 0.41 510 83.0 80.0 0.8888
2 4.00 0.80 0.42 511 84.0 80.0 0.8944
3 4.00 0.87 0.45 509 B4.0 80.0 0.9327
Hl 4.00 0.77 0.40 481 B4.0 81.0 0.8775
2 4,00 b.86 0.45 492 85.0 81.0 0.9274 :
3 4.00 0.61 0.32 4493 85.0 81.0 0.7510
........................................ Ammsact it e ————
TDTALS ] 95.00 | 19.44 | 10.11 [ 11916.0 | 1998.0 | 1816.0 | 21.4975
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B&W/WP&L, Reburn Optimization Test Series

ESP Dutlet Method S Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Date: 4/7/92 Printed 04-Aug Test No./Type: PS-05 - Avg Velocily Head (in HZUJ gr{avgy = 237
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1017-1209 .
Avg Orifice Meter Reading {in H20) dH{avg) = ©0.Ba2
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T{s avg) = 53l.1
Nozzle Diameter, Actual {in} N{d} 0.172
Pitot Tube Correction Factor tip) 0.8400 Average Meter Temperature (degF} T(m avg) = 80.8
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in}: Avg SORT(dP} = 1.108
Radius (if round} R D.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular} W 216.00
Area of Stack (sq ft} Als) ( 96.00 Meter Volume (std, cu. fi.) Vim std) = 42.25
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = 0.082
Total Sampling Time (min) {theta) { 96.00
Barometric Pressure (in Hg) P(b) 29.50 Mol. Wt., Stack Gas Dry M{d) = 30.82
Stack Static Pressure (in H20) P(stack] 21.000
Gas Meter Initial Reading (cu ft) 183.10 Mol. Wt., Stack Gas Wet M(s) = 25.4F
Gas Meter Final Reading (cu ft) 226.50
Net Gas Sample Volume {cu ft) Vim) { 43.40 Abs Stack Pressure [in Hg) P(s) = 3.0
Vol of Liquid Collected (ml1) Vi{c) 88.7 Avg Stack Velocity (ft/sec) Vis avg) = 82.&
Vol of Lig @ Std. Conds. {scf) Viw std) ( 4.175
Wt. of Filter Particulate {gm) 0.1418 Isokineticity (%) %1 = 108.2
‘ Wt. of Probe Wash Particulate {gm) 0.06000
s Wt of Combined Particulate (gm) M(p) { 0.1418 Stack Gas STD Vol Flow {dscfm) Q(s) = 239874
02 Concentration (by CEM) % 02 3.00 Actual Stack Gas Vol Fiow (acfm) 0fa) = 477036
€02 Concentration (by CEM) % C02 1560 Percent XS Air PEA = 16.2
€0 Concentration {by CEM) % CO 0.0 Particulate Loading, dry{gr/dscf) C{s std) = O0.05l&
N2 Concentration (by diff.} % N2 ( 8l.40 Particulate Loading, 87% 02{mg/dgscm)C(s std) = g2
Particulate Loading, dry @ 7 % .02 {gr/dscf] = 0.0403
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate. MBtu/hr = 1255.77
Point Time {Head, dP|Meter,dH{ Temp Temp (degF} Particulate Emission Rate{1b/hr) Elp) = 106.487
(in H20)|{in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 0.0848
——————— T et e L L L Lot Db
Al 4.00 1.40 0.73 499 74.0 73.0 1.1832
F3 4.00 1.20 0.62 499 76.0 74.0 1.0854
3 4.00 1.30 0.68 499 79.0 75.0 1.1402
Bl 4.00 1.50 0.78 500 80.0 75.0 1.2247
2 4.00 1.40 0.73 505 83.0 76.0 1.1832
3 4.00 1.30 0.58 50% 83.0 76.0 1.1402
€l 4.00 1.10 0.57 501 83.0 77.0 1.0488
4 4.00 1.40 0.73 509 B4.0 77.0 1.1832
3 4.00 1.10 0.57 509 85.0 77.0 1.0488
Dl 4.00 1.50 0.78 516 83.0 77.0 1.2247
2 4.00 1.60 0.83 516 84.0 77.0 1.2649
3 4.00 1.20 0.62 514 85.0 78.0 1.0954
El 4.00 1.30 0.68 557 82.0 78.0 1.1402
4 4.00 1.10 0.57 558 85.0 78.0 1.0488
k| 4.00 0.74 0.38 556 85.0 78.0 0.8602
Fl £.00 1.40 0.73 561 84.0 79.0 1.1832
2 §.00 1.20 0.62 563 85.0 80.0 1.0954
3 4.00 1.20 0.62 562 86.0 80.0 1.0954
Gl 4.00 1.30 0.68 563 85.0 80.0 1.1402
2 4.00 1.10 0.57 564 BG6.0 80.0 1.0488
3 4.00 0.98 0.51 562 87.0 8L.0 0.9899
Hl1 4.00 1.40 0.73 542 86.0 81.0 1.1832
2 4.00 0.98 0.51 543 B8.0 8z.0 0.9899
{ 3 4,00 | 0.88 | 0.5 s43 | 88.0 | 82.0| 0.9899
e o B Y ol
{ TOTALS | 96.00 | 29.68 | 15.43 l 12746.0 i 2006.0 ] 1872.0 1 26.5983
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BaMW/WPLL, Reburn Dptimization Test Series

ESP Qutlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AYERAGES

Plant: WPL Performed by: Eric Squier ;
; i = [Type: ME-06 Avg Velocity Head {in H20) dP{avg) = 1.228 -
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1109-1303
Avg Drifice Meter Reading (in H20) dH(avg) = 0.643 ~
PARAMETER SYMBOL VALUE
' {calc.) Avg Stack Temperature (degF) T(s avg) = 495.9
Nozzle Diameter, Actual (in) N{d} 0.172
Pitet Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = 76.3
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions {in): Avg SQRT(dP} = 1.106
Radius (if round} R g.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) L 216.00
Area of Stack {sq ft) Als) { 96.00) Meter Volume (std. cu. ft.) v{m std) = - 41.40
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo} = 0.077
Total Sampling Time (min} {theta) { 96.00 )
Barometric Pressure {(in Hg} P{b) 29.48 Mol. Wt., Stack Gas Dry M(d) = 30.65 "
Stack $tatic Pressure {in H20) P{stack}) 20.000
Gas Meter Initial Reading (cu ft) - 226.70 Mol. Wt., Stack Gas Wet M(s) = 28.87
Gas Meter Final Reading {cu ft) 268.90
Net Gas Sample Volume (cu ft) v{m) { 4z.20) Abs Stack Pressure (in Hg) P(s) = 30.85
Vol of Liguid Collected (m}) Vi{c) 73.5 Avg Stack Velocity (ft/sec) V(s avg) = Bl.C
Vol of Liq @ Std. Conds. (scf) V{w std) [ 3.460 }
wt. of Filter Particulate {gm} 0.1489 Isokineticity [X) % 1 = 102 4
Wt. of Probe Wash Particulate (gm) . 0.0000 ’ N
Wt of Combined Particulate {gm) M{p) { 0.1488 ) Stack Gas 57D Vol Flow {(dscfm) Qfs) = 24y ™
02 Concentration (by CEM) % 02 2.60 {from B&W) Actual Stack Gas Vol Flow (acfm)} Q{a) = 486615
C0Z Concentration (by CEM) % Coz 15.90 {estimate) Percent XS Air PEA = §3.7
C0 Concentration (by CEM} % Co 0.0 Particulate Loading, dry(or/dscf} C(s std} = 0.0539
N2 Concentration (by diff.) % N2 ( 81.50 ) Particulate Loading, ©7% 02(mg/dscm}C(s std) = 97
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.042%
sample | dClock |Velocity[Orifice Stack Gas Meter SORT{dP) |Heat Imput Rate, MBtu/hr = 1316.40
Point Time [Head, dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate(lb/hr} E(p) = 117.7%2
{in H2D)|{in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu) = 0.0835
------- T e b e i
Al 4.00 1.30 0.68 486 72.0 71.0 1.1402
4 4,00 1.10 0.57 488 74.0 72.0 1.0488 .
3 4.00 1.40 0.73 487 76.0 72.0 1.1832
Bl 4.00 1.40 0.73 491 78.0 73.0 1.1832 :
z 4.00 1.30 0.68 482 79.0 73.0 1.1402 .
3 4.00 1.20 0.65 492 80.0 73.0 1.0054
€1 4.00 1.20 0.65 475 78.0 74.0 1.0954 v
2 4.00 1.30 D.68 490 80.0 74.0 1.1402
3 4.00 1.20 0.65 4380 80.0 74.0 1.0954 .
D1 4.00 1.50 0.78 489 78.0 74.0 1.2247
2 4.00 1.50 0.78 492 80.0 74.0 1.2247
3 4.00 1.30 0.68 492 80.0 74.0 1.1402 1
El 4.00 1.40 0.73 499 77.0 74.0 1.1832
2| 4.00 1.00 [ 0.52 503 | 79.0 | 74.0 | 1.0000 d
3 4.00 0.90 0.47 501 80.0 75.0 0.9487
Fl 4.00 1.30 0.68 500 79.0 75.0 1.1402
4 4.00 1.30 0.68 504 79.0 74.0 1.1402 ']
3 4.00 1.10 0.57 503 80.0 74.0 1.0488
6l 4.00 1.20 0.62 504 78.0 75.0 1.0854
2 4.00 1.20 0.62 505 80.0 75.0 1.0054
3 4.00 0.93 0.48 503 B0.0O 74.0 | 0.9544 M
H1 4.00 1.50 0.78 504 79.0 75.0 1.2247 :
-2 4.00 1.00 0.52 506 80.0 75.0 1.0000 -
3 4.00 0.97 0.50 505 80.0 74.0 0.9849
------- SR SR SRR RS PSR R
TOTALS | 96.00 | 29.50 | 15.43 | 11801.0 | 1888.0 | 1772.0 | 26.5377
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B&W/WPAL. Reburn Optimization Test Series
ESP Qutlet Method 3 Samples

ISOKINETIC PERFORMANCE WORKSKEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Bate—4/8/92 Pripted— 04-Aug Test Mo /Type: M5-07 Avg Velocity Head (in H20) dPfavg) = 1.174

Sample Location: Unit 2, ESP QutletStart/Stop Time: 1100-1249

Avg Orifice Meter Reading (in K20) dH{avg) = 0.£8i0
PARAMETER SYMBOL VALUE
{caic.) Avg Stack Temperature {(degF) T(s avg) = 482.B
Nozzle Diameter, Actual (in) N(d) 0.172 ‘
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degf) T(m avg} = 72.3
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions {in}: Avg SQRT{dP) = 1.079
Radius {if round) R D.00
Length {if rectangular) L B4.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack (sq ft} Als) { 96.00 ) Meter Volume {std, cu. ft.) Vim std) = 40.5%
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo) = 0.058C
Total Sampling Time (min} (theta) ( 96.00 }
Barometric Pressure (in Hg) P{b) 29.44 Mol. Wt., Stack Gas Dry M{d) « 30.B4
Stack Static Pressure [in H20) P{stack) 20.000
Gas Meter Initial Reading {ocu fi} 268.80 Mol. Wt., Stack Gas Wet M{s) = 30.00
Gas Meter Final Reading (cu ft) 308.90 .
Net Gas Sample Volume {cu ft} V¥{m) ( 41.10} Abs Stack Pressure {in Hg) Pi{s} s 30.01
Vo! of Liguid Collected (ml) Vi{c) 45,5 Avg Stack Velocity (ft/sec) V(s avg) = 76.8
Vol of Liq & Std. Conds. (scf) Viw std) { 2.142 ) :
o Wt. of -Filter Particulate (gm) 0.1005 Isokineticity (%} % 1 = 102.2
(;' | wt. of Probe Wash Particulate {gm} £.0000
L4 i Wt of Combined Particulate (gm} M{p) { 0.1005 ) Stack Gas STD Vol Flow {dscfm) Q(s) = g45091
02 Concentration {by CEM)} % 02 2.70 {from B&W) Actual Stack Gas Vol Flow (acfm) Gfa) = 452544
C02 Concentration {by CEM) % Co2 15.80 (estimate) Percent X5 Air PEA = 14.3
€0 Concentration (by CEM) % C0 0.0 Particulate Loading, dry(gr/dscf] C{s std) = 0.0382
N2 Concentration {by diff.) % K2 { 81.50) Particulate Loading, ©7% 02(mg/dscm)C(s std) = g7
‘ Particutate Loading, dry @ 7 % 02 {gr/dscf) = 0.0282
sample | dCiock |Velecity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 1308.3%
Ppint Time {Head, dPiMeter,dH] Temp Temp {degF) Particulate Emission Rate{1b/hr) E{p) = BO.6DE
{in H20}](in H2D}| (deg¥) in | out Particulate Emission Rate(1b/MBtu} = 0.051%
------- P SRR SRR R R bttt b bt oottt
Al 4.00 1.30 0.68 482 68.0 66.0 1.1402
2 4.00 1.10 0.57 481 69.0 67.0 1.0488
3 4.00 1.00 0.52 480 71.0 68.0 1.0000
Bl 4.00 1.50 0.78 482 72.0 68.0 1.2247
2 4.00 1.20 0.62 484 74.0 68.0 1.0954
3 4.00 1.30 0.68 484 75.0 69.0 1.1402
Cl 4.00 0.86 0.45 483 73.0 69.0 0.9274
2 4.00 1.20 0.62 484 74.0 69.0 1.0954
3 4.00 1.00 0.52 484 75.0 69.0 1.0000
D1 4.00 1.50 0.78 486 74.0 70.0 1.2247
2 4.00 1.50 0.78 488 76.0 70.0 1.2247
3 4.00 1.10 0.57 488 77.0 70.0 1.0488
31 4,00 1.10 0.57 493 75.0 70.0 1.0488
2 4.00 1.10 0.57 500 76.0 71.0 1.0488
3 4.00 0.62 0.32 499 77.0 71.0 0.7874
Fl1 4.00 1.40 0.73 497 76.0 71.0 1.1832
2 4,00 1.10 0.57 503 77.0 71.0 1.0488
3 4.00 1.10 0.57 505 77.0 71.0 1.0488
61 4.00 1.30 0.68 503 76.0 71.0 1.1402
2 4.00 1.10 0.57 &04 7.0 71.0 1.0488
3 4.00 1.10 b.57 503 77.0 71.0 1.0488
H1 4.00 1.20 0.62 505 75.0 71.0 1.0954
. 2 4.00 1.30 0.68 505 77.0 71.0 1.1402
3 4,00 1.20 0.62 504 78.0 71.0 1.0954
‘i ------- 4ommmm N pmmmm O it T fm——————— O e
T0TALS | 96.00 | 28.18 | 14.64 | 11827.0 | 1796.0 | 1674.0 | 25.9052

D-9




BiW/WPEL, Reburn Optimization Test Series

ESP Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: WPL

Date: 4/10/92 Printed

Performed by:

04-Aug Test No./Type:

Sample Location: Unit 2, £5P DutietStart/Stop Time:

Eric Squier
M5-08
1053-1338

FIELD DATA AVERAGES

Avg Velocity Kead (in H20)

PARAMETER

Kozzle Diameter, Actuzl (in)
Pitot Tube Correction Factor
Gas Meter Correction Factor
Stack (Duct) Dimensions (in):
Radius {if round)
Length {if rectangular)
Width (if rectangular)
Area of Stack (sq ft)

¥ of Sample Points

Total Sampling Time (min)
Barometric Pressure (in Hg)

Stack Static Pressure {in H20)
Gas Meter Initialt Reading {cu ft)
Gas Meter Final Reading (cu ft)
Net Gas Sample Volume (cu ft)

Vol of Liquid Collected (ml)

Vol of Lig @ 5td. Conds. {scf)

Wt. of Filter Particulate (gm)

wt. of Probe Wash Particulate (gm}
¥t of Combined Particulate (gm)

0z Concentration
€02 Concentration
C0 Concentration
N2 Concentration

SYMBOL VALUE

(calc.)
N(d) 0.172
clp) 0.8400
{alpha)  1.0100
R 0.00
L 64.00
v 216.00
Als) { 96.00)
# 24
{thets) ([ 96.00 }
P(b) 29.62
P(stack} 19.000
310.860
35).4c0
Vim) ([ 40.80 )
vi{c) 59,0
Viw std) ( 2.777 )
0.04786
0.0000

¥{p) { 0.0476 )

% 02 2.90
% Co2 15.20
% CD 0.0

% N2 ( 81.90)

Sample | dClock (Velocity
Point Time |Head, dP
{in H2D)

TOTALS | 96.00 |

CDC)C:C?C’C3€3C)C)C)C)C:C!CICDCDC!C)CEEBF!F’F’F’

+
| 11673.0 | 1310.0

Stack Gas Meter SQRT(dP)
Temp Temp (degF}
{degF) in out

o fummmanan ommmnana fmmmmmmman
471 49.0 48.0 1.1832

471 52.0 49.0 1.0488

471 53.0 45.0 1.0488
474 54.0 50.0 1.1832
475 §6.0 50.0 1.1402
475 56.0 50.0 | 1.0954
472 55.0 51.0 1.0488
474 §7.0 51.0 1.0954
474 56.0 51.0 ¢ 0.9747
473 56.0 51.0 | 1.0488
477 57.0 52.0 1.1832
479 58.0 52.0 1.0488
497 50.0 49.0 1.0954
497 51.0 45.0 1.0488
495 53.0 50.0 | 0.7550
492 52.0 §0.0 | 1.1832

501 54.0 50.0 1.0954
500 55.0 50.9 1.1832
500 §5.0 50.0 1.0954

501 56.0 50.0 1.0054
500 56.0 50.0 | 1.0954
502 55.0 50.0 1 1.1402
502 57.0 81.0 1.1402
500 57.0 51.0 | 1.0854
........ g Ly S

1204.0 | 26.1227

D-10

Avg Orifice Mefer Reeading (in HZ0)

Avg Stack Temperature (degF)
Average Meter Temperature {degF)

Avg SORT(dP)

CALCULATED VALUES

Meter Volume {sid, cu. ft.)
Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry t

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg}

Avg Stack Velocity (ft/sec)
Isokineticity (%}

Stack Gas STD Vol Flow {dscfm)

Actual Stack Gas Vol Fiow {acfm)
Percent XS Air

Particulate Loading, dry(gr/dscf)
Particulate Loading, B7% 0Z{mg/dscm)C(s std)
Particulate Loading. dry & 7 ¥ 02 (gr/dscf)

Heat Input Rate, MBtu/hr
Particulate Emission Rate{1b/hr)

Particulate Emission Rate({1b/MBtu)

L}

" H n

0non

42.0%

0.0EZ

30.55

29.77
31.02

79.1
105.5

ass),

15.3

0.0174

31

0.6135
1301.31
36.977
0.0284

vl

(ST



BaW/WPEL, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

D-11

Plant: WPL Performed by: Eric Squier ’ :
Date: 4/13/92 Printed O4-Aug Test No./Type: M5-0% Avg Velocity Head (in HZ0) dP{avg) = 1.218B
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1104-1254
Avg Orifice Meter Reading (in Hz0) dH(avg) = D.£33
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 478.4
Nozzle Diameter, Actual (in) N{d) 0.172
Pitot Tube Correction Factor clp) 0.8400 Average Meter Temperature (degf) T(m avg) =  4E.0
Gas Meter Correction Factor (alpha} 1.0100
Stack (Duct} Dimensions (in): Avg SQRT{dP) = 1.100
Radius (if round) R p.00
Length {(if rectangular) L 64.00 CALCULATED VALVES
wWidth {if rectangular) '} 216.00 - :
Area of Stack {sq ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) V{m std) = 42.5¢
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = D.09%
Total Sampling Time (min) {theta) ( 96.00 )
Earometric Pressure (in Hg) P{b} 29.60 Mpl. Wt., Stack Gas Dry #{d) = 3D.55
Stack Static Pressure {in H20) P{stack) 20.000 .
Gas Meter Initial Reading {cu ft) 351.80 Mol. Wt., Stack Gas Wet M(s) = 78,33
. Bas Meter Final Reading {cu ft) i92.70
Net Gas Sample Volume {cu ft) v{m) { 40.80) Abs Stack Pressure (in Hg) P{s) = 31.07
Vol of Liquid Collected {ml) Vi(e) 87.7 Avg Stack Velocity {ft/sec) Vis avg) = 80.3
Vol of Lig @ Std. Conds. (scf) v{w std)} [ 4.599)
) wt. of Filter Particulate {gm) 0.0397 Isokineticity {%) %1 = 1087

ﬁ“ Wt. of Probe Wash Particulate (gm) 0.0000 )

i Wt of Combined Particulate {gm) M(p) { 0.0397 ) Stack Gas STD Vol Flow (dscfm) 0(s} = 283772
0z Concentration (by CEM) % 02 3.40 Actual Stack Gas Vol Flow [acfm) 0(a) = Ap2232
(02 Concentration (by CEM) % C02 15.10 Percent XS Air PEA. = 1&.8
€0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf) C[s std) = D.D14Z
Nz Cencentration {by diff.) % N2 { 81.50) Particulate toading. 87% 02(mg/dscm){(s std) = 26

Particulate Loading, dry B 7 % 02 (gr/dscf} = TD.D11%
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP} |Heat Input Rate, MBtu/hr = 1247.14
Point Time [|Mead, dPjMeter,dH| Temp Temp (degF} Particulate Emission Rate{1b/hr) El{p) = 30.117
{in H20}]{in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = Dopréz
------- PN S RSP S EEEEESSE SS S ST G
Al 4.00 1.30 ¢.68 462 42.0 40.0 1.1402
2 4.00 1.10 0.57 461 44.0 40.0 1.0488
3 4.00 1.10 0.57 462 46.0 41.0 1.0488
81 4.00 1.50 0.78 464 46.0 41.0 1.2247
2 4.00 1.30 0.68 467 48.0 4z2.0 1.1402
3 4.00 1.30 0.68 458 50.0 43.0 1.1402
Cl 4.00 1.10 0.57 470 48.0 44.0 1.0488
2 4.00 1.20 0.62 472 51.0 44.0 | -1.0954
3 4.00 0.85 0.49 472 51.0 44.0 0.9747
(1) 4.00 1.50 0.78 475 50.0 45.0 1.2247
4 4.00 1.50 g.78 478 52.0 45.0 1.2247
3 4.00 1.10 0.57 477 53.0 46.0 1.0488
El 4.00 1.20 0.62 488 50.0 46.0 1.0954
4 4.00 1.20 0.62 489 52.0 46.0 1.0954
3 4.00 0.88 0.46 488 53.0 47.0 0.9381
Fl 4.00 1.20 0.62 488 52.0 47.0 1.0954
2 4.00 1.30 0.68 494 53.0 47.0 1.1402
3 4.00 1.10 0.57 493 54.0 47.0 1.0954
el 4.00 1.20 0.62 493 53.0 48.0 1.1402
2 4.00 1.30 0.68 495 54.0 48.0 1.0488
3 4.00 1.30 0.68 494 55.0 48.0 1.1402
Hi 4.00 1.10 0.57 471 53.0 48,0 1.04B8
2 4.00 1.30 0.68 478 54.0 49.0 1.1402

(’ 3 4.00 1.20 0.62 482 55.0 49.0 1.0954
------- S i LIt DS bbbt bttt

j TOTALS | 96.00 | 20.23 1 15.19 | 11482.0 | 1220.0 | 1085.0 | 26.4337



BBMW/WPEL,

Reburn Optimization Test Series

ESP Dutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

D-12

Piant: WPL Performed by: Eric Squier
Date: 4/15/92 Printed 04-Aug Test No./Type: M5-010 Avg Yelocity Head {in HZ0) dP(avg) = 0.638
_ Sample Location: Unit 2. ¥SP QutletStart/Stop Time: 2139-2330
Avg Orifice Meter Reading (in H20)} dH{avg) = 0.331
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature (degF) T(s avg) = 454.6
Nozzle Diameter, Actual {in) N(d) 0.172
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 60.1
Gas Meter Correction Factor (alpha) 1.0100
Stack {Duct) Dimensions {in): Avg SQRT(dP) = [0.8132
Radius (if round) R g.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 .
Arez of Stack (sq ft) Als) ( 96.00 } Meter Volume (std, cu. ft.) V(m std) = 31.09
f of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo) = 0.08G
Total Sampling Time {min) (theta) { 96.00 } .
Barometric Pressure (in Hg) P(b) 29.54 Mol. Wt., Stack Gas Dry - M(d} = 30.55 °
Stack Static Pressure {in Hz20) P(stack) 14.000 -
Gas Meter Initial Reading (cu ft) 393.40 Mol. Wt., Stack Gas Wet M(s) = 20.44
Gas Meter Final Reading (cu ft) 424.10
Net Gas Sample Volume (cu ft) ¥{m) { 30.70) Abs Stack Pressure (in Hg) P(s) = 30.%7
Vol of Liguid Collected (ml} Vife) B4.5 Avg Stack Velocity {ft/sec} Vis avg} = 58.9
Vol of Lig @ Std. Conds. (scf) V(w std) [ 3.036 )
Wt. of Filter Particutate (gm) 0.0326 Isokineticity (%) %1 = 105.8
Wt. of Probe Wash Particulate (gm) 0.0000 i
Wt of Combined Particulate (gm) M(p) ( 0.0326 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 1,7 )
02 Concentration (by CEM) % 02 4,20 Actual Stack Gas Vol Flow {acfm) Q{a) = 3%
€02 Concentration [by CEM) % €02 14.90 Percent X5 Air PEA = 24.5
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C{s std} = 0.D162
N2 Concentration (by diff.) % N2 { 80.80) Particulate Loading, 87% 02(ma/dscm)C(s std) = 31
: Particulate Loading, dry 8 7 % 02 (gr/dscf} = 0.0135
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) [Heat Input Rate, MBtu/hr = 8B%.82
Point Time {Head, dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate{1b/hr) E(p} = 25.231 °
(in H20)}(in H20)| {degF) in | out Particulate Emission Rate{1b/Mtu) = 0.0284
------- e e et T TP R LR - -
Al 4.00 0.65 D.34 468 58.0 57.0 D.8062
2 4.00 0.62 0.32 466 58.0 57.0 0.7874 .
3 4.00 0.58 0.30 4565 58.0 57.0 0.7616
Bl 4.00 0.74 0.38 467 59.0 §7.0 0.8602 .
4 4.00 0.74 0.38 468 60.0 58.0 0.8602
3 4.00 0.66 0.34 469 61.0 58.0 0.8124
€l 4.00 0.62 0.32 463 61.0 58.0 0.7874 .
2 4.00 0.68 0.35 465 62.0 58.0 0.8246 :
3 4.00 0.58 0.30 464 62.0 58.0 0.7616 -
D1 4.00 0.63 0.33 464 61.0 58.0 0.7937
2 4.00 0.70 0.36 465 62.0 59.0 0.8367
3 4.00] o.60| 0.3 463 | 2.0 50.0] 0.7748 1
El 4.00 0.66 0.34 445 - 61.0 59.0 0.8124
2 4.00 [ o0.66 | 0.34 458 | 63.0] 59.0{ 0.8124 :
3 4.00 0.55 0.29 457 63.0 59.0 0.7416
Fl 4.00 0.82 0.43 452 62.0 59.0 0.9055
2 4.00 0.82 0.43 455 63.0 59.0 0.9055 —]
3 4.00 0.68 0.35 451 64.0 59.0 0.9055
Gl 4.00 0.48 0.25 445 §3.0 59.0 0.9055
2 4.00 0.48 0.25 448 64.0 60.0 0.8246 :
3 4.00 0.34 0.18 446 63.0 60.0 0.5831
Hl 4.00 0.57 0.30 419 62.0 59.0 0.7550
2 4.00 0.76 0.39 424 63.0 60.0 0.8718
3 4.00 0.69 0.36 428 63.0 €0.0 0.8307
................................................ fmr e, e ———— -
TOTALS [ 86.00 I 15.31 i 7.94 | 10811.0 | 1478.0 | 1406.0 | 19.5204 )_}
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BRW/WPEL, Reburn Optimization Test Series

ESP Cutlet Method 5 Samples

I1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Eric Sguier
} g 3 ¥5-011
Sample Location: Unit 2, ESP DutletStart/Stop Time: 2048-2232

Plant: WPL

Ll Py
45492 Printed Dd=Alg

Pk
Lk

Performed by:

Test No /Type:

PARAMETER SYMBOL VALUE
{calc.)
Nozzle Diameter, Actual [in) N{d} b.172
Pitot Tube Correction Factor Clp) 0.8400
Gas Meter Correction Factor {aipha) 1.0100
Stack {Duct) Dimensions {in):
Radius (if round) R 0.00
Length (if rectangular) L 64.00
width [if rectangular) W 216.00
Area of Stack (sq ft) Als) { 86.00 )
¥ of Sample Points # 24
Total Sampling Time (min) {theta) ( 96.00 )
Barometric Pressure (im Hg) P(b) 29.64
Stack Static Pressure {in Hz0) P(stack) 14.0C0
Gas Meter Initial Reading {cu ft} 424.30
Gas Meter Final Reading (cu ft) 455.10
Net Gas Sample Volume {cu ft) Vim) { 30.80)
Vol of Liguid Collected {ml} Viie) 79.0
Vol of Liq @ $td. Conds. (scf}) V(w std) { 3.7i9 )
wt. of Filter Particulate (gm) 0.0392
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M{p) { 0.0382 )
0z Concentration (by CEM) % 02 3.80
€02 Concentration (by CEM) % Co2 15.90
€0 Concentration {by CEM) % Co 0.0
K2 Concentration (by diff.) % N2 ( 80.30 )
Sample | dClock |VelocityjOrifice Stack Gas Meter SQRT(dP)
Point Time [Head, dP|Meter,dH| Temp Temp (degf)
(in H20)|{in H20)| (degF) in out
------- J O S S e e bt
Al 4.00 0.75 D.39 476 62.0 61.0 0.8660
2 4.00 0.64 0.33 474 4.0 62.0 0.8000
3 4.00 0.63 0.33 473 65.0 2.0 0.7937
Bl 4.00 0.83 0.432 472 €66.0 63.0 0.9110
2 4.00 0.76 0.40 475 67.0 64.0 0.8718
3 4.00 0.74 0.38 476 68.0 64.0 0.8602
€1 4.00 0.49 0.25 471 69.0 65.0 0.7000
2 4.00 g.75 0.39 471 70.0 65.0 0.8660
3 4.00 0.60 0.31 468 71.0 66.0 0.7748
D1 4.00 0.54 0.28 470 71.0 66.0 0.7348
2 4.00 0.75 0.39 470 71.0 67.0 0.B8660
3 4.00 0.58 0.31 467 72.0 67.0 0.7681
El 4.00 0.77 0.40 441 71.0 68.0 0.8775
2 4.00 0.61 p.32 458 72.0 68.0 0.7810
3 4.00 0.52 0.27 456 73.0 69.0 0.7211
F1 4.00 0.73 0.38 454 72.0 69.0 0.8544
2 4.00 0.69 0.3% 455 73.0 69.0 0.8307
3 4.00 0.67 0.35 452 73.0 62.0 D.8544
61 4.00 0.47 0.24 447 72.0 £9.0 0.8307
2 4.00 0.43 0.22 448 72.0 69.0 0.8185
3 4.00 0.38 0.20 448 72.0 69.0 0.6164
H1 4.00 0.60 0.31 420 72.0 69.6 0.7746
2 4.00 0.72 0.37 425 72.0 70.0 0.8485
3 4.00 0.63 0.33 428 73.0 70.0 0.7937
------- fmmmmmmmedamm o madmmns—mmmdemmsammme e m e d e
TOTALS | 96.00 | 15.29 | 7.84 | 10997.0 | 1683.0 | 1600.0 | 19.4140

D-13

FIELD DATA AVERAGES

Avg Velocity Head {in H20)

Avg Orifice Meter Reading {in H20)
Avg Stack Temperature (degF)
Average Meter Temperature (degF)}

Avg SQRT{dP)

CALCULATED VALUES

Meter Volume (std, cu. ft.}
Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry
Mol. Wt.. Stack Gas Wet

Abs Stack Pressure {in Hg}

Avg Stack Velocity {ft/sec}
Isokineticity (%)

Stack Gas STD Vol Fliow (dscfm)
Actua) Stack Gas Vol Fiow {acfm)

Percent XS Air
Particulate Loading, dry{gr/dscf}

Keat Input Rate., MBtu/hr
Particulate Emission Rate(1b/hr)

dPlavg) = 0.837
dH{avg) = 0.331

T(s avg) = 458.2

T(m avg) = 66.4

= [.B09

V(m std) = 30.81

B(wo) = [0.10&

M{d) = 30.70

M(s) = 29.33

P(s) = 30.67

V(s avg) = 56,7

%1 = 107.%

Q{s} = 177803

0{a) = 338060

PEA = 21.B

C(s std) = 0.0i%E

Particulate Loading, @7% 02{mg/dscm){(s std) = 37
Particulate Loading, dry @ 7 % 02 {gr/dscf} = 0.0160
= BBE.BS

E{p) = 29.923%

’ = 0.0357

Particulate Emission Rate(1b/MBtu)



B&W/WPEL, Reburn Optimization Test Series

ESP Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

D-14

Plant: WPL Performed by: Eric Squier ) ) o )
Date: 4/21/92 Printed 04-Aug Test No./Type: M5-012 Avg Velocity Head (in H20) dP{avg) = 0.8%5
Sample Location: Unit 2, ESP OutietStart/Stop Time: 2204-2356
' Avg Orifice Meter Reading (in H20) dH{avg) = ©.361
PARAMETER SYMBOL VALUE
i _ ) (cale.) Avg Stack Temperature (degF) T(s avg) = 473.6
Nozzie Diameter, Actual {in) K({d} 0.172
Pitot Tube Correction Factor C(p} 0.8400 Average Meter Temperature {degf) T{m avg) = 46.5
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions {in): Avg SORT(dP) = D.B3%
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) ( 96.00 ) Meter Volume (std, cu. ft.} Vim sté) = 31.88
# of Sampie Points ¥ 24 Stack Gas Water Vapor Proportion B{wo} = D.048
Total Sampling Time (min} (theta) ( 96.00 )}
Barometric Pressure (in Hg) P{b) 28.82 Mol. Wt., Stack Gas Dry M{c) = 30.39
Stack Static Pressure (in HZ0) P(stack) 15.000
Gas Meter Initial Reading (cu ft) 455.90 Mol. Wt., Stack Gas Wet M(s) =  29.8C
Gas Meter Final Reading (cu ft) 487.30
Net Gas Sample Volume {cu ft} V(m) { 31.40) Abs Stack Pressure {in Hg) P{s) = 28,92
Vol of Liquid Collected {ml) Vi{c) 34.0 Avg Stack Velocity (ft/sec) Vis avg} = 61.6
Vol of Lig @ Std. Conds. (scf) Viw std) { 1.800 )
Wt. of Filter Particulate (gm) 0.0294 Isokineticity (¥} %1 = 103.4
Wt. of Probe Wash Particulate {gm) 0.0000
Wi of Combined Particulate {gm) M(p) ( 0.0284 ) Stack Gas $TD Vol Flow (dscfm) 0(s) = If _)
02 Concentration (by CEM) % 02 4.5) Actual Stack Gas Vol Flow {acfm) 0(a) = F. 4
€02 Concentration (by CEM) % Co0z 13.80 Percent X$ Air PEA = 26.4
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf) C(s std) = 0.0142
N2 Concentration (by diff.) % N2 ([ 8l1.70) Particulate Loading, @7% 02(mg/dscm){(s std) = 28
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0121
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 815.93
Point Time |Head, dP|Meter,dH] Temp Temp (degF} Particulate Emission Rate{1b/hr) E{p} = 23.257
{in H20)|(in H20}| (degF) in out Particulate Emission Rate(1b/MBtu) = 0.0254
------- il e e D s T L B L T T N Ry S
Al 4.00 0.76 0.40 485 43.0 43.0 0.8718
2 4.00 0.71 0.37 484 44.0 43.0 0.8426
3 4,00 D.65 0.34 483 45.0 43.0 0.8062
Bl 4.00 0.91 0.47 485 46.0 43.0 0.9539
2 4.00 0.83 0.43 487 47.0 44.0 0.9110
3 4.00 0.76 0.40 488 48.0 44.0 D.8718
C1 4.00 0.61 0.31 483 43.0 44.0 0.7810
2 4.00 D.65 0.34 483 48.0 45.0 0.8062
3 4.00 0.58 0.30 484 49.0 45.0 0.7616
01 4.00 0.67 0.35 483 48.0 45.0 0.8185
2 4.00 0.7¢ 0.36 482 48.0 45.0 0.8367 .
3 4.00 0.61 0.31 481 49.0 45.0 0.7810
El 4.00 0.84 0.44 466 48.0 45.0 0.8165 -
2 4.00 0.75 0.39 475 48,0 45.0 0.8660
3 4.00 0.54 0.28 474 49.0 46.0 0.7348
fl 4.00 0.80 0.42 471 49.0 46.0 0.8944
2 4.00 0.66 0.34 479 50.0 45.0 0.8124 * .
3 4.00 0.62 0.32 467 50.0 45.0 0.8944 -4
61 4.00 0.56 0.29 457 49.0 46.0 0.8124
2 4.00 0.64 0.33 467 50.0 46.0 0.7874 3
3 4.00 0.57 0.30 467 50.0 46.0 0.7550 :
K1 4.00 0.73 0.38 441 49.0 46.0 0.8544 .J
2 4.00 0.89 0.48 446 43.0 45.0 0.9434
3 4,00 0.64 $.33 448 50.0 46.0 0.8000
............... L Tl el LT T e SRR SR bl
TOTALS | 96.00 | 16.88 | 8.66 | 11367.0 | 1155.0 | 1079.0 | 20.1137 . }



T oWt

BaW/WPLL, Reburn Uptimizatibn Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
ad {in H?0) gPl{ava} = ©.287
Samp1e Location: Unit 2, ESP OutletStart/Stop Tlme 2224-0011
hvg Orifice Meter Reading [in H20) dH(avg) = ©.402
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T{s avg) = 418.B
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor Clp} 0.8400 Average Meter Temperature {degF) T{m avg] = 54.3
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions {in): Avg SOQRT(dP} = {.547
Radius {if round} R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) ) 216.00
Area of Stack (sg ft) Als) { 86.00) Meter Volume {std. cu. ft.) Vim std) = 36.2%
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B(wo} = {.082
Total Sampling Time {min) {theta) { 96.00 )
Barometric Pressure (in Hg) P(b) 29.48 Mol. Wt., Stack Gas Dry M(d) = 30.46
Stack Static Pressure {in H20) P(stack) 10.000
Gas Meter Initial Reading {cu ft) 487 .50 Mol. Wt., Stack Gas Wet M(s) = 28.3
Gas Meter Final Reading {cu ft) 521.00
Net Gas Sampie Volume [cu ft) V(m) { 33.50) Abs $tack Pressure {in Hg) P(s} = 30.2C
Vo! of Liquid Collected (ml) vi(c) 73.8 Avp Stack Velocity [ft/sec) V(s avg} = ez
Vol of Lig @ Std. Conds. (scf) Viw std} [ 3.474 )
wt. of Filter Particulate (gm) 0.0544 Isokineticity (%) % 1 = 10%.E
of Probe Wash Particulate {gm} 0.0000
Wt of Combined Particulate {gm) Kip) ( £.0544 ) Stack Gas S$7D Vol Flow (dscfm) Q(s) = lz40c
02 Concentration (by CEM} % 02 4,80 Actual Stack Gas Vol Flow {acfm) Qla} = 225525
€02 Concentration (by CEM) % €02 14.20 Percent XS Air PEA = 27.%
£0 Concentration (by CEM) % Co 0.c¢ Particulate Loading, dryl{gr/dscf) ({s std} = 0.0243
N2 Concentration (by diff.) % N2 ( 8l.20) Particulate Loading, @7% 02(mg/dscm)C(s std) = a8
) Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0210
Sample | dClock |Veiocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 590.8%
Point Time ]Head, dP{Meter,dR} Temp Temp (degF) particulate Emission Rate(lb/hr}) Elp) = 2£.082
{in H20)[{in H20}| (degF) in | out Particulate Emission Rate(1b/MBtu) = (.044Z
------- fammmmmr—demcmmcr—fimmmmmrefem e tfa o o mm———
Al 4.00 0.27 G.38 429 48.0 47.0 0.5196
2 4.00 0.30 0.42 432 48.0 47.0 0.5477
3 4.00 0.28 0.3% 431 56.0 48.0 0.5292
Bl 4.00 0.35 (.49 439 51.0 48.0 0.5816
2 4.00 0.35 D.49 432 52.0 49.0 0.5816
3 4.00 0.33 0.46 431 53.0 43.0 0.5745
Cl 4.00 0.26 0.36 427 53.0 50.0 0.5099
2 4.00 §.30 0.42 427 §5.0 50.0 0.5477
3 4,00 0.28 0.39 425 56.0 81.0 0.5292
D1 4.00 0.27 0.38 425 §6.0 51.0 0.5196
2 4.00 0.30 0.42 425 57.0 52.0 0.5477
3 4.00 0.28 0.38 423 58.0 52.0 0.5292
£l 4.00 0.32 0.45 417 57.0 53.0 0.5657
4 4.00 0.28 0.39 422 59.0 54._0 0.5292
3 4.00 0.22 0.31 az1 59.0 54.0 0.4690 ~
Fl 4.00 0.35 0.49 415 59.0 §5.0 |- 0.5916
2 4.00 0.33 0.46 418 60.0 85.0 0.5745
3 4.00 0.32 0.45 416 61.0 55.0 0.5816
G 4.00 0.15 0.21 411 £9.0 §5.0 0.5745
2 4.00 0.20 0.28 412 60.0 55.0 0.5657
3 4,00 0.17 0.24 411 60.0 56.0 0.4123
H1 4.00 0.28 0.38 397 59.0 56.0 0.5292
2 4.00 0.35 0.49 397 60.0 57.0 0.5916
3 4.00 0.35 0.48 393 61.0 $6.0 0.5916
............... fmmmmmrerp e m e e —f et mm o m e m e o d s —————
TOTALS | 96.00 | 6.89 | 9.64 § 10076.0 | 1351.0 | 1255.0 | 13.1238
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B&W/WPRL, Reburn Optimization Test Series

£SP Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS
Plant: WPL Performed by: Eric Squier

FIELD DATA AVERAGES

Date: 4/23/92 Printed 04-Aug Test No./Type: M5-014 Avg Velocity Head (in H20) dgplavg) = 0.354
Sample Location: Unit 2, ESP OutletStart/Stop Time: 2240-0025
Avg UTiTTCE Meter Reading (in HZU; dHiavg] = 0.456
PARAMETER SYMEDL VALUE :
{calc.) Avg Stack Temperature (degf) T(s avg) = 434.8
Nozzle Diameter, Actual (in) N{d) 0.218 :
Pitot Tube Correction Factor Ci{p) 0.8400 Average Meter Temperature {degF) T{m avg) = £1.0
Gas Meter Correction Factor (alpha) 1.0100 ’ ]
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0,587
Radius (if round} R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack {sq ft) Als) { 96.00) Meter Volume (std, cu. ft.) V{im std) = 37.10
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo} = (.0B3
Total Sampling Time {min) (theta) { 96.00 )
Barometric Pressure {in Hg) " P{b) 29.53 Mol. Wt., Stack Gas Dry Mid) = 30.52
Stack Static Pressure {in H20) P(stack) 10.000
Gas Meter Initia) Reading {cu Tt} 521.20 Mol. Wt.. Stack Gas Wet M(s) = 29.47
Gas Meter Final Reading (cu ft) 557.90
Net Bas Sample Volume (cu ft) V{m) ( 36.70 ) Abs Stack Pressure (in Hg) P(s} = 30.¢7
Vol of Liquid Collected (mi) - Vi(c) 71.7 Avg Stack Velocity {ft/sec} Vi{s avg) = 42.9
Vol of Lig @ Std. Conds. (scf) Viw std) { 3.375)
Wt. of Filter Particulate {gm) ’ 0.0355 Isokineticity (%) %1 = 105.E
Wt. of Probe Wash Particulate {gm) 0.0000 ]
Wt of Combined Particulate (gm) N(p) { 0.0355 ) Stack Gas STD Vol Flow {dscfm) 0fs) = 13- |
02 Concentration (by CEM) % 02 5.30 Actual Stack Gas Vol Flow (acfm) 0(a) = 24,
€02 Concentration (by CEM) % Coz 14.40 Fercent XS Air PEA = 31
€0 Concentration (by CEM) % C0 0.0 Particulate Loading, dry{gr/dscf) Cls std} = 0.014&
NZ Concentration (by diff.) % Nz { 80.30) Particulate Loading, @7% 02(mg/dscm)C(s std} = KU
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0132
Sample | dClock [Velocity|Orifice Stack Gas Meter SORT(dP) [Heat Input Rate, MBtu/hr = 8i7.28
Point Time |Head, dP|Meter,dH: Temp Temp (degF} Particulate Emission Rate(lb/hr) Elp) = 17.140
(in H20)|{in H20)} (degF) tn | out Particulate Emission Rate[1b/MBtu) = 0.0278
------- e T T S
Al 4.00 0.38 0.53 433 55.0 54.0 0.6164
2 4.00 0.38 0.53 439 55.0 54.0 0.6164
3 4,00 0.32 0.45 438 55.0 54.0 | ' 0.5657
Bl 4.00 0.44 0.62 438 56.0 85.0 0.6633
2 4.00 0.41 .57 44] 88.0 55.0 D.6403
3 4.00 0.39 0.55 442 60.0 55.0 0.6245
Cl 4.00 0.33 0.46 436 60.0 S6.0 0.5745
2 4.00 D.38 0.53 441 €61.0 56.0 0.6164 ]
3 4.00 D.33 0.46 439 €2.0 57.0 0.5745
113 4.00 0.32 0.45 440 62.0 58.0 0.5657
2 4.00 0.38 0.53 440 54.0 58.0 0.6164
3 4.00 0.33 0.46 438 65.0 56.0 0.5745
El 4.00 0.34 0.48 415 64.0 55.0 0.5831
2 4.00 0.37 0.52 443 B65.0 80.0 0.6083 ’
3 4.00 0.25 - 0.35 442 £6.0 60.0 0.5000
F1 4,00 0.37 0.52 432 £5.0 61.0 0.6083 L
4 4.00 0.37 0.52 441 67.0 61.0 0.6083 ~
3 4_00 0.37 0.52 439 68.0 62.0 0.6083 .4
[} 4,00 0.39 0.55 436 67.0 €62.0 0.6083
2 4.00 0.25 0.35 436 68.0 3.0 0.6083 1
3 4.00 0.23 0.32 434 E8.0 63.0 0.47%6
Hl 4.00 0.33 0.46 417 68.0 63.0 0.5745 ]
2 4.00 0.41 D.57 416 69.0 64.0 0.6403 ’
3 4.00 0.43 0.60 413 65.0 64.0 0.6557

+
TOTALS | 96.00 [ 8.50 | 11.90 1 10434.0 | 1517.0 | 1413.0 | 14.3315
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BiW/WPLL, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS - ... .
Performed by:

Plant: WPL

Eric Squier

Sampie Location: Unit 2z, ESP OutletStart/Stop Time: 1108-1255

FIELD DATA AVERAGES .

Avg Orifice Meter Reading (in K20)
Avg Stack Temperature (degF)
Average Meter Temperature (degf)
Avg SQRT(dP}

CALCULATED VALUES

Meter Yolume (std, cu. ft.)

Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)}

Avg Stack Velocity {ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flow (dscfm}
Actual Stack Gas Vol
Percent XS Air
Particulate Loading,

Particulate Loading,
Particulate Loading.

PARAMETER SYMBOL VALUE
(cale.)
Nozzle Diameter, Actual (in} N(d) 0.218
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor {alpha) 1.0100
stack {Duct) Dimensions {in):
Radius {if round) R 0.00
Length {if rectangular) L 64.00
width [if rectangular) W 216.00
Area of Stack (sq ft} Als) { 96.00
# of Sample Points L 24
Total Sampling Time (min) (theta) ( 96.00
Barometric Pressure [in Hg} P(b} 29.55
Stack Static Pressure [in H20) P(stack) 20.000
Gas Meter Initial Reading {cu ft) 558.20
Gas Meter Final Reading (cu ft} §23.20
Net Gas Sample Volume (cu ft) ¥{m) [ 65.00
Vol of Liguid Collected (m!) Vi{c) 147.5
Vol of Lig @ 5td. Conds. (scf) Viw std) { 6.943
wt. of Filter Particulate (gm} 0.0933
Wi. of Probe Wash Particulate {gm} 0.0000
Wi of Combined Particulate (gm) M{p) { 0.0933
02 Concentration (by CEM) % 02 4.20
C02 Concentration {by CEM} % €02 15.30
C0 Concentration (by CEM) % €0 0.0
K2 Concentration (by diff.) % N2 ( 80.50
sample | dClock |Velocity(Orifice Stack Gas Meter SQRT(d?)
Point Time |[Head, dP|Meter,dH| Temp Temp (degf)
(in H20)]{in H20)| (degF) in | out
------- A et L E e LT SRS T L bl el bttt
Al 4.00 1.20 1.70 468 54.0 53.0 1.0854
2z 4.00 1.10 1.50 488 85.0 53.0 1.0488
3 4.00 1.10 1.50 469 57.0 53.0 1.0488
Bl 4.00 1.50 2.10 470 60.0 56.0 1.2247
H 4.00 1.40 z2.00 474 63.0 56.0 1.1832
3 4.00 1.20 1.70 473 64.0 55.0 1.0954
c1 4.00 1.10 1.50 466 63.0 £5.0 1.0488
2 4.00 1.30 1.80 473 66.0 56.0 1.1402
3 4.00 1.10 1.50 471 67.0 §7.0 1.0488
D1 400 1.10 1.50 471 66.0 57.0 1.0488
2 4.00 1.30 1.80 472 68.0 58.0 1.1402
3 4.00 1.10 1.50 472 69.0 58.0 1.0488
El 4.00 1.20 1.70 466 65.0 £3.0 1.0954
2 4.00 1.20 1.70 480 63.0 £9.0 1.0954
3 4.00 0.85 1.20 490 71.0 60.0 0.9220
F1 4.00 1.30 1.80 492 70.0 61.0 | 1.1402
2 4.00 1.50 2.10 497 . 73.0 63.0 1.2247
3 4,00 1.40 2.00 496 74.0 62.0 | 1.1402
Gl 4.00 0.92 1.30 495 71.0 §2.0 1.2247
2 4.00 0.92 1.30 496 7z.0 63.0 1.1832
3 4.00 0.73 1.00 486 73.0 63.0 0.9592
H1 4.00 1.20 1.70 475 71.0 63.0 0.9592
2 4.00 1.40 2.00 480 73.0 64.0 0.8544
3 4.00 1.20 1.70 484 74.0 64.0 1.0854
------- fomcwammmbmmmrmmmmdo - —tammfomm—— - —fo———mmmmferoesoo—do———mmmee
TOTALS | 96.00 | 28.32 | 39.60 | 11504.0 | 1608.0 | 1410.0 | 26.0661
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Heat Input Rate, MBtu/hr
Particulate Emission Rate(1b/hr)

i ad {in HeQ} dPlavg} = 1.1BC
dHf{avg) = 1.€5C

T(s avg) = 478.3

T(m avg) =  B2.%

= 1.08E

Vim std) = 55.7Z

B{wo) = D.02E

M{d) = 3D.82

M(s) = 26,4

P(s) = 31.02

V(s avg} = 79.1

%1 = 103.E

Qis) = 24077

Flow {acfm) ofa} = 455B4s
PLA = 24.6

drylgr/dscf) C{s std) = 0.02l9
@7% 02(mg/dsem)C(s- std} = &2
dry @ 7 % 02 (grfdscf} = 0.0183
= 1172.04

E{p) = 45.10¢

= [.0383

Particulate Emission Rate(ib/MBtu}




ESP Dutle

t Method 5 Samples

BEW/WPEL, Reburn Optimization Test Series

ISOXINETIC PERFORMANCE WORKSHEEY AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Piant: wpL Performed by: Eric Squier
Date: 4/27/92 Printed 04-Aug Test No. [Type: M5-018 Avg Velocity Head (in H20) - © dF(avg) = i.127
SampIe Location: Unit 2, ESP DutletStart/Stop Time: 1135-1325 ’
Avg Oriiice Weter Reading (18 HZO) OR(avg] = 1.57%
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {degF) T(s avo) = 483.8
Nozzle Diameter, Actual {in) H(d) 0.218
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature (degF) T{m avg) = 75.1
Gas Meter Correction Factor {alpha) 1.6100
Stack (Duct) Dimensions (in}: : Avg SQRT(dP) = l1.083
Radius (if round) R 0.00
Length (if rectamgular) L 64.00 CALCULATED VALUES
Width (if rectangular) "] 216.00
Area of Stack {sq ft) Als}) { 96.00) Meter Volume (std, cu. ft.) V(m std) = 62.8%
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wec) = D0.08¢
Total Sampling Time {min) (theta) { 95.00)
Barometric Pressure (in Hg) Pib) 29.82 Mol. Wt., Stack Gas Dry M{d) = 30.66
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading {cu ft) 623.50 Mol. Wt., Stack Gas Wet M{s) = 29.59
Gas Meter Final Reading (cu ft) 686.60
Net Gas Sample Volume {cu ft) ¥im) { B63.10} Abs Stack Pressure (in Hg) Pis) = 31.29
Vol of Liquid Collected {ml) Vi{e) 123.3 Avg Stack Velocity {ft/sec) ¥(s avg) = 77.5
Vol of Liq @ 5td. Conds. {scf) V(w std) { 5.804 )
Wt. of Filter Particulate {gm) .1680 Isokineticity (%) %1 = 102.6
Wt. of Probe Wash Particulate (gm) £.0000
Wt of Combined Particulate (gm)  H(p) { 0.1690 ) Stack Gas 5TD Vol Flow {dscfm} O{s} 2:.
02 Concentration (by CEM} % 02 3.30 Actual Stack Gas Vol Flow {acfm} Qla) = &
€02 Concentration (by CEM) % Coz 15.80 Percent XS Air PEA = 18.2
C0 Concentration (by CEM) % €0 D.C Particulate Loading, dry{gr/dscf) C(s std) = 0.0415
N2 Concentration (by diff.} % N2 { 80.80 ) Particulate Loading, @7% 02{mg/dscm)C(s std) = 75
Particulate Loading, dry 8 7 % 02 (gr/dscf}) = 0.0328
Sample | dClock |VelocitylOrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1217.51
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) E{p) = 84.063
{in H20){(in H20)| {degF) in | out Particulate Emission Rate(1b/MBtu) = 0.0691
----------------------- e e e v R e m————
Al 4.00 1.40 2.00 487 65.0 63.0 1.1832
2 4.00 1.20 1.70 487 67.0 63.0 1.0854
3 4.00 1.10 1.50 487 70.0 B4.0 1.0488
Bl 4.00 1.40 2.00 482 71.0 65.¢ 1.1832
2 4.00 ;. 1,30 1.80 490 74.0 65.0 1.1402
3 4.00 1.20 1.70 490 76.0 66.0 1.0854
1 4.00 1.10 1.50 - 484 75.0 67.0 { 1.0488 !
2 4.00 1.20 1.70 486 79.0 68.0 1.0854
3 4.00 0.94 1.30 486 80.0 69.0 0.9695 .
Dl 4.00 0.98 1.40 486 80.0 70.0 0.9950
2 4,00 1.20 1.70 486 81.0 71.0 1.0954 »
3 4.00 0.96 1.30 486 82.0 71.0 0.9798
£l 4.00 1.20 1.7¢ 480 77.0 72.0 1.0954 y
2 4.00 i.10 1.50 505 81.0 73.0 1.0488
3 4.00 0.88 1.20 504 83.0 73.0 0.9381
Fi 4.00 1.20 1.70 506 81.0 74.0 1.0954
2 4.00 1.30 1.80 508 84.0 75.0 1.1402 ~
3 4.00 1.20 1.70 507 85.0 75.0 | -1.0954 -
61 4.00 1.30 1.80 506 84.0 76.0 | -1.1402
2 4.00 1.00 1.40 508 86.0 76.0 1.0954
3 4.00 0.64 .90 507 86.0 77.0 1.1402
L 4.00 1.00 1.40 488 83.0 77.0 1.0000
2 4.00 1.30 1.80 493 86.0 77.0 0.8000
3 4.00 0.93 1.30 496 B7.0 77.0 1.0000
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B&W/WPAL. Reburn Optimization Test Sertes

ESP Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier . . :
Date: 4/28/82 Printed 04-Aug Test Ko./Type: M5-017 Avg Velocity Head (in H20) dPlavg) = 0.777
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1bZB-1830
Avg Orifice Meter Reading {in H20) dH{avg} = 1.085
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degf) T(s avg} = 4B3.¢
Nozzle Diameter, Actual) (in) N{d) 0.218 _
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature (degF) T{m avg) = 72.7
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct)} Dimensions {in): Avg SQRT{dP) = [.E7S
Radius (if roind) R 0.00
fength {if rectangular) L 64.00 CALCULATED VALUZS
width (if rectangular) W 216.00
Area of Stack {sg ft) A(s) { 96.00) Meter Volume {std, cu. ft.} Vi{m std) = 53.33
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.08:
Total Sampling Time {min) (theta) { 9B.00 )
Barometric Pressure {in Hg) P(b) 29.45 Mol. Wt., Stack Gas Dry M{d) = 30.%57
Stack Static Pressure {in H20) P(stack) 16.000
Gas Meter Initial Reading (cu ft) 686.90 Mol. Wt., Stack Gas Wet M{s) = 28.41
Gas Meter Final Reading (cu ft) 740.80
Net Gas Sample Volume (cu ft) vim) ( 54.00) Abs Stack Pressure (in Hg) Pis) = 30.83
vol of Liguid Collected (ml) Vi(c) 115.7 Avg Stack Velocity (ft/sec) V(s avg) = 3.9
Vol of Lig @ Std. Conds. {scf) V{w std) [ 5.446 )
Wt. of Filter Particulate {gm) ¢.0582 Isokineticity (%) %1 = 105.4
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M{p} { 0.0582 ) Stack Gas STD Vol Fiow (dscfm) Q{s) = 185457
0z Concentration (by CEM) % 02 3.90 Actual Stack Gas Yol Flow {acfm) Q{a} = 388050
C0z Concentration (by CEM) % €02 15.10 Percent XS Air PEA = 22.3
€0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf} C(s std) = 0.0I6E
Nz Concentration (by diff.} % N2 { 81.00) Particulate Loading, B7% 02{mg/dscm)C{s std} = 32
Particulate Loading. dry @ 7 % 02 (gr/dscf) = 0.0138
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 871.35
Point Time |Head, dPiMeter.dH| Tem Temp {degF) Particulate Emission Rate{1b/hr) E(p) = 28.210
(in H20)[{in H20)§ (degF) in ] out Particulate Emission Rate(1b/MBtu) = 0.029¢
------- fmmmwo——mdo—c— - —sdmemmrwo—dmm— oo e ssmmmmmdr oo mmmm———
Al 4.00 0.84 1.20 453 64.0 83.0 0.9165
2 4.00 D.78 1.1¢ 456 65.0 £3.0 (.8832
3 4.00 0.72 1.00 457 68.0 65.0 0.8485
Bl 4.00 1.10 1.50 458 70.0 66.0 1.0488
2 4.00 0.85 1.20 462 73.0 66.0 0.9220
3 4.00 0.88 1.20 462 75.0 §7.0 0.9381
c1 4.00 0.68 0.95 458 74.0 68.0 0.8246
2 4.00 0.84 1.20 458 76.0 68.0 0.9165
3 4.00 0.68 0.85 457 7.0 £69.0 0.8246
Dl 4.00 0.68 0.95 458 76.0 69.0 0.8246
4 4.00 0.79 1.10 459 77.0 70.0 0.8888
3 4.00 0.74 1.00 458 78.0 70.0 0.8602
El 4.00 0.83 1.20 454 75.0 70.0 0.911¢0
4 4.00 0.74 1.00 473 78.0 71.0 0.8602
3 4.00 0.60 0.84 472 79.0 71.0 0.7746
fl 4.00 0.90 1.30 468 77.0 71.0 £.9487 ~
2 4.00 0.92 1.30 477 79.0 72.0 0.9592 *
) 4.00 0.86 1.20 476 80.0 72.0 0.9487
Gl 4.00 0.60 0.84 475 79.0 72.0 0.9592
2 4.00 0.62 0.87 476 80.0 73.0 0.9274
3 4.00 0.45 0.63 476 80.0 73.0 0.7748
Hl 4.00 0.76 1.10 456 79.0 73.D 0.7874
z 4.00 0.93 1.30 461 80.0 74.0 b.6708
3 4.00 0.85 1.20 454 81.0 74.0 0.8718
............... P s Sttt SEEEE LS TE SL L L L L Ll
TOTALS 1 86.00 | 18.64 | 26.13 | 11122.0 | 1820.0 | 1670.0 | 21.0800
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B&W/WPKL, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISDKINETIClPERFDRMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: wPL Performed by: Eric Squier
Date: 4/23/97 Printed 04-Aug Test No./Type: M5-018 Avg Velocity Head {in H20)} dP(svg) = D.BBE
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1700-1843
) Avg Orifice Meter Reading {in HZ0) dH(avg) = [.956
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T{s avg) = 474 .8
Nozzie Diameter, Actual (in) N{d) 0.218
Pitot Tube Correction Factor Clp} 0.8400 Average Meter Temperature {degF) T{m avy) = 83.4
Gas Meter Correction Factor (alpha) 1.0100
Stack {Duct) Dimensions [in): Avg SQRT(dP) = 0.826
Radius {if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectanguiar) W 216.00 - _
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) Vim std) = 45.83
¥ of Sample Ppints # ) 24 Stack Gas Water Vapor Proportion B{wo) = 0.082
Total Sampling Time (min) (theta) ( 96.00)
Barometric Pressure {in Hg) P{b} 29.26 Hol. Wt., Stack Gas Dry M{d) = 30.4%
Stack Static Pressure (in H20) P{stack) 15.00C
Gas Meter Initial Reading (cu ft) 742.00 Mol. Wt., Stack Gas Wet M(s) = 2847
Gas Meter Final Reading (cu ft) 783.71
Net Gas Sample Volume (cu ft) vim) ( 51.71 ) Abs Stack Pressure (in Hg) B(s) = 3C.36
Vol of Liquid Collected (m}) Vi(e) 8z.3 Avg Stack Velacity (ft/sec) V(s avg) = 60.7
Vol of Lig @ Std. Conds. {scf) Viw std) [ 4.345 )
Wt. of Filter Particulate {gm) 0.0648 Isokineticity (%) %1 = 107 4
Wt. of Probe Wash Particulate {gm)} . £.0000 )
Wt of Combined Particulate (gm) M{p} { 0.DBaR ) Stack Gas STD Vol Flow [dscfm) 0(s} = lf ;
02 Concentration (by CEM) % 02 4.70 Actual Stack Gas Vol Flow (acfm) 0(a) = 3o
(02 Concentration {by CEM) % C02 14.40 Percent XS Air PEA = 26.2
C0 Concentration [by CEM) ] 0.0 Particulate Loading, dry(or/dscf) £{s std) = 0.020%
W2 Concentration (by diff.) % N2 { 80.90 ) Particulate Loading, 7% 02(mg/dsem)C(s std) = .40
Particulate Loading, dry @ 7 % 02 (gr/dscf) = ©.017¢
Sample | dClock [velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Imput Rate, MBtu/hr = 872.24
Point Time |Head, dF|Meter,dH| Temp Temp (degf) Particulate Emission Rate{1b/hr} E(p) = 32.34)
{in H20}{(in H20}| {deaF} in | out Particulate Emission Rate(ib/MBtu) = [.D371
------- R D e i SR,
Al 4.00 0.82 1.10 479 85.0 84.0 0.905%
K 4.00 0.71 0.89 478 87.0 85.0 0.8426
3 4.00 0.64 0.80 478 89.0 B5.0 0.8000
Bl 4.00 0.90 1.30 474 90.0 86.0 0.9487
2 4,00 0.80 1.10 481 93.0 87.0 0.8944
3 4.00 0.76 1.00 481 94.0 B7.0 0.8718
[ 4.00 0.63 0.88 477 93.0 88.0 0.7937
2 4.00 0.71 0.98 478 95.0 88.0 0.8426
3 4.00 0.60 0.84 476 97.0 BS.0 0.7746
13 4.00 0.66 0.92 477 96.0 89.0 0.8124
2 4.00 0.71 0.98 478 97.0 90.0 0.8426 '
3 4.00 0.60 0.84 476 8.0 90.0 0.7746
£l 4.00 0.74 1.00 475 85.0 81.0 0.8602 ,
2 4.00 0.72 1.00 482 838.0 81.0 0.8485
3 4.00 0.49 0.63 480 100.0 9z.0 0.7000
F1 4.00 0.83 1.20 475 99.0 82.0 0.8110 .
2 4,00 0.81 i.10 479 101.0 §3.0 } 0.8000
3 4.00 0.77 1.10 477 102.0 93.0 0.9110
61 4.00 0.51 0.71 474 100.0 94.0 ¢ 0.8000
2 4.00 0.48 0.67 475 101.0 94.0 0.8775
3 4.00 0.40 0.56 475 101.0 94.0 0.7141
Hl 4.00 0.65 0.92 454 100.0 94.0 0.6928 -
2 4.00 0.80 1.10 456 102.0 95.0 0.6325
3 4.00 0.78 1.10 460 103.0 895.0 0.8124 .
------- e e ittt S e T T L b T i S )
ToTALs | 96.00 | 16.53 | 23.00 | 11396.0 | 2316.0 | 2166.0 | 19.8638 .
]
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BAW/WPRL, Reburn Optimization Test Series

ESP Qutlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier ‘
Date: #4/30/S2 Printed DO4-Aug Test No./Type:  M5-018 Avg Velocity Head {in Hz20) dP(avg) = 0.350
Sample Location: Unit 2, ESP OutletStart/Stop Time: 0021-0205
Avg Orifice Meter Reading (in H20) dH{avg) = 0.332
PARAMETER SYMBOL VALUE ’
{cale.) Avg Stack Temperature {degF) T(s avg) = 45D.E
Nozzle Diameter, Actual (in) N(d) 0.218
Fitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) =  76.0
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT{dP) = [.5l0
Radius (if round) R 0.00
Length (if rectangular} L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Afs) { 96.00 ) Meter Volume {std, cu. ft.} v(m std) = 3B.24
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = D0.0B3
Total Sampling Time (min) {theta) ( ©96.00 } ,
Berometric Pressure (in Hg) P(b) 29.24 Mol. Wi., Stack Gas Dry Mid) = 30.41
Stack Static Pressure {in H20) P(stack) 14.000
Gas Meter Initial Reading (cu ft) 794.11 Mol. Wt., Stack Gas Wet M(s) = 2R3t
Gas Meter Final Reading (cu ft) 833.41
Net Gas Sample Volume {cu ft) V{m) { 39.30) Abs Stack Pressure {in Hg) P(s) = 30.27
Vol of Liquid Collected (ml) Vi(c) 73.7 Avg Stack Velocity {ft/sec) V(s avg) = 44 &
Vol of Lig @ 5td. Conds. {scf) Viw std} [ 3.468 }
Wt. of Filter Particulate {gm) 0.0628 Isokineticity (%) %1 = 107.5%
Wt. of Probe Wash Particulate (gm} 0.0000 .
Wt of Combined Particulate (gm) Mip) { 0.0628 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 137407
D2z Concentration (by CEM) ¥ 02 4.70 need CM data Actusl Stack Gas Vol Flow (acfm) Qla) = 255541
€02 Concentration (by CEM} % €02 13.90 Percent XS Air PEA = 28.G
€O Concentration {by CEM) - % Co 0.0 Particulate Loading, dry(gr/dscf} C(s std) = ©D.0z33
N2 Concentration {by diff.) % NZ ( 81.40 ) Particulate Loading, B7% 02(mg/dscm)C{s std} = 50
: Particulate Loading, ory @ 7 % 02 {gr/gscf) = C.0Z.7
Sample | dClock {VelocityfOrifice Stack Gas Meter SQRT(dP) [Heat Input Rate, MBtu/hr = B50.7%
Point Time |Head, dP|Meter.dH| Temp Temp ({degF) Particulate Emission Rate{lb/hr) Elp) = 25.E13
_|in H20Y|(in H20)}{ (degF) in | out Particulate Emission Rate(1b/MBtu) = 0.D45E
--------------- B s et T e e Lttt
Al 4.00 0.45 0.63 457 70.0 0.0 0.6708
K4 4.00 £.39 0.55 457 71.0 70.0 D.6245
3 4.00 0.37 0.52 456 72.0 70.0 0.6083
Bl 4.00 0.48 0.67 453 73.0 70.0 0.6828
2 4.00 D.47 0.66 459 75.0 71.0 0.6856
3 4.00 0.40 D.56 459 77.0 72.0 0.6325
Cl 4.00 0.37 0.52 454 77.0 73.0 0.6083
2 4.00 0.4 0.57 456 78.0 73.0 0.6403
3 4.00 0.34 0.48 454 80.0 74.0 0.5831
1} 4.00 D.28 0.39 454 78.0 74.0 0.5292
2 4,00 0.39 0.55 455 80.0 74.0 0.6245
3 4.00 £.33 0.46 453 80.0 75.0 0.5745
£l 4.00 0.38 0.53 454 78.0 74.0 0.6164
2 4.00 0.37 0.52 458 80.0 75.0 0.6083
3 4.00 g.27 0.38 457 80.0 75.0 0.5186
F1 4.00 Q.44 0.62 448 79.0 75.0 0.6633
4 4.00 D.42 0.59 456 80.0 76.0 0.6481 .
3 4,00 0.38 0.53 454 81.0 76.0 |  0.6633
61 £.00 0.30 0.42 449 81.0 76.0 0.6481
2 4.00 0.28 0.39 443 81.0 76.0 D.6164
3 4.00 p.25 0.35 446 81.0 76.0 0.5477
H1 4.00 0.38 0.53 428 80.0 76.0 0.5292
4 4.00 0.45 0.69% 427 81.0 76.0 0.5000
3 4.00 0.47 0.66 426 g82.0 77.0 0.6164
----------------------- fmmmmm e —cmsmshmEnE T —fm——m ——
TOTALS ! 96.00 [ 8.11 | 12.77 | 10819.0 | 1876.0 | 1774.0 | 14.6511

D-21




B&W/WP&L, Reburn Optimization Test Ser

ESP Outlet Method 5 Samples

I1SOKIRETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCU

ies

LATEONS

FIELD DATA AVERAGES

------- e e s L S
TOTALS | 96.00 | 30.16 | 42.00 | 11576.0 | 2187.0 |

........ drmm—————

2002.0 | 26.7974

D-22

Flant: WPL Performed by: Eric Squier Co I
Date: 5/1/92 Printed 04-Aug Test No./Type: M5-020 Avg Yelocity Head (in HZ0) dP{avg) = 1.2%57
Sample location: Unit 2, ESP OutletStart/Step Time: 0021-020%
Avg Orifice Meter Reading (in H20) dH{avg) = 1.750
PARAMETER SYMBOL YALUE
{cale.) Avg Stack Temperature {degF) T(s avg) = 4B2.1
Nozzle Diameter, Actual {in) N(d) 0.218
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF} T(m avg) = 87.3
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP} = 1117
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {(if rectangular) W 216.00
Area of Stack (sq ft) Als) { 86.00) Meter Volume {std, cu. ft.) V(im std) = B65.B&
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo} = 0.10%
Total Sampling Time {min) (theta) ( 96.00 }
Barometric Pressure {in Hg) P{b) 29.15 Mol. Wt., Stack Gas Dry M(d) = 3057 T
Stack Static Pressure (in H20} P{stack} 20.000
Gas Meter Initial Reading {cu ft) 833.61 Mol. Wt., Stack Gas Wet M(s) = 29.2%
Gas Meter Final Reading {cu ft) 902.51
Net Gas Sample Volume {cu ft) V(im} { 68.90) Abs Stack Pressure {in Hg) P(s) = 30.62
Vol of Liquid Collected {m1) Vi{c) 164.5 Avg Stack Velocity (ft/sec) V(s avg) = 82.2
Vol of Lig @ Std. Conds. (scf) V(w std) ( 7.743 )
Wi. of Filter Particulate {gm} 0.0847 Isokineticity (%) %1 = 1083
wWi. of Probe Wash Particulate {gm) 0.0000 ) .
Wt of Combined Particulate {gm)} M{p) { 0.0847 ) Stack Gas STD Vol Flow (dscfm) Qls) = 24/ ¢
02 Concentration (by CEM) X 02 3.80 Actua) Stack Gas Vol Flow {acfm) Q{a) = 4737uc
CC2 Concentration (by CEM) % Coz 15.10 Percent XS Air PEA = 2.3
CC Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C(s std} = ©.018¢
N2 Concentration (by diff.) % N2 ( 81.00) Particulate Loading, ©7% 02{mg/dscm)C{s std} = 37
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0163
Sample | dllock |Velocity|Orifice Stack Gas Meter SORT{dP) |Heat Input Rate, MBtu/hr = 1207.92
Point Time |Head, dP|Meter,dH; Temp Temp (degF) Particulate Emission Rate{1b/hr} E(p) = 41.43)
{in H20) [(in H20)| (degF} in out Particulate Emission Rate(1b/MBtu) = 0.0343 J
------- e e e e e e e e e e m e mm e m—— b m e e ——
Al 4.00 1.7¢ 2.40 474 78.0 77.0 1.3038
2 4.00 1.30 1.80 484 81.0 77.0 1.1402 .
3 4.00 1.3¢ 1.80 484 83.0 78.0 1.1402 !
Bl 4,00 1.30 1.80 476 84.0 79.0 1.1402 J
2 4,00 1.50 2.10 488 87.0 79.0 1.2247
3 4.00 1.30 1.80 488 89.0 80.0 1.1402
€1 4.00 1.10 1.5¢ 484 85.0 B1.0 1.0488
2 4,00 1.40 2.00 489 91.0 81.0 1.1832 ]
3 4.00 1.10 1.50 485 92.0 82.0 1.0488
Dl 4.00 1.10 1.50 485 81.0 82.0 1.0488
P4 4.00 1.40 2.00 486 92.0 83.0 1.1832
3 4.00 1.10 1.50 486 83.0 83.0 1.0488
El 4.00 1.30 1.80 485 89.0 84.0 1.1402
2 4.00 1.20 1.70 495 83.0 85.0 1.0954
3 4.00 0.93 1.30 484 94.0 85.0 0.9644
Fi 4.00 1.60 z2.20 489 92.0 85.0 1.2649 ~
2 4.00 1.30 1.80 495 95.0 86.0 1.1402 -J
3 4,00 1.30 1.80 492 96.0 87.0 1.2649
6l 4.00 0.98 1.40 48] 84.0 87.0 '1.1402
4 4.00 1.00 1.40 484 96.0 88.0 1.1402 .
3 4.00 0.75 1.10 482 97.0 88.0 0.9899
Hl 4.00 1.30 1.80 453 95.0 88.0 1.0000
2 4.00 1.60 2.20 455 97.0 88.0 0.86850 -
3 4,00 1.30 1.80 456 98.0 89.0 1.1402



B&W/WPEL. Reburn Qptimization Test Series

ESP Cutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

D-23

Plant: WPL ~ Performed by: Eric Squier
Date: 5/18/92 Printed {Od-Aug Test No./Type: M5/HMetals-Ml Avg Velocity Head {in H20) dP(avg) = 0.80¢
Sample location: Unit 2, ESP QutletStart/Stop Time: 1055-1240
Avg Orifice WMeter Reading (Vi H2O T —dftfevg—=—3+-836
PARAMETER SYMBOL YALUE
(cale.} Avg Stack Temperature (degF} T(s avg) = 4&33.8
Nozzle Diameter, Actual (in) N(d) D.250
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 89.c
Gas Meter Correction Factor {alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT{dP) = (.893
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectanguiar) W 21E.00
Area of Stack (sg ft) A(s) { 96.00) Meter Volume {std, cu. ft.) V(im std} = £8.0%
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B(wo} = {.po3
Total Sampling Time (min) {theta} { 96.00)
Barometric Pressure (in Hg) P(b) 20.43 #Mpl. Wt., Stack Gas Dry M{d} = 30.53
Stack Static Pressure {in H20) P{stack) 14.000
Gas Meter Initia) Reading {cu ft) 903.71 Mol. Wt., Stack Gas Wet M(s) = 29.37
Gas Meter Final Reading (cu ft) 975.70
Net Gas Sample Volume {cu ft) V{m) { 71.88 ) Abs Stack Pressure {in Hg) P(s) = 30D.48
Vol of Liquid Collected (m1} ¥i{c) 150.1 Avg Stack velocity (ft/sec) Vis avg) = B4 &
vol of Liq 2 5td. Conds. (scf) V(w std) ( 7.065 )
wt. of Filter Particulate (gm) 0.0183 Isokineticity (%) %1 = 1017
Wt. of Probe Wash Particulate {gm) 0.0000
‘x' Wt of Combined Particulate (gm) M(p) ([ 0.0153 ) Stack Gas STD Vol Flow {dscfm) Q(s) = 19938%
! wt of Total Metals {ug) M(m) 495.1
. 02 Concentration [by CEM) %02 4.10 Actual Stack Gas Vol Flow {acfm) Qla) = 3734%¢
€02 Concentration (by CEM) % coz 14.80 Percent XS Air PEA = 22.7
€0 Concentration (by CEM) % CO ¢.0 Particulate Loading, dry(gr/dscf} C{s std)} = 0.003%
N2 Concentratien (by diff.) % N2 { B81.10) Particulate Loading, @7% 02(mg/dscm}C{s std) = £
Particulate Loading, dry @ 7 % 02 (gr/dscf} = 0.002&
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 978.11
Point Time |Head, dP[Meter,dHl Temp Temp {degF) Particulate Emission Rate(1b/hr) E(p) = 5.B4Z
(in H20}}{in H20}{| (degF) in | out Particulate Emission Rate{1b/MBtu) = 0.006D
------- 4ommmmmmdmeromemodemm—mmoodoammanmmmdmeerremntmmmmmm-—f-saemoa-[Tptal Metals Emission Rate(1b/MBtu) = 0.00019
Al 4.00 D.B4 2.00 453 Bl.0 17.0 0.9165
2z 4.00 0.78 1.80 453 80.0 17.0 0.B832
3 4.00 .72 1.70 455 87.0 78.0 0.8485
Bl 4.00 1.00 2.40 454 85.0 79.0 1.0000
2 4.00 0.92 z.20 457 88.0 79.0 0.8592
3 4.00 .0.86 2.00 455 85.0 80.0 0.9274
C1 4.00 0.82 1.80 461 91.0 81.0 0.9055
2 4.00 0.87 2.00 464 83.0 82.0 0.9327
3 4.00 G.81 1.90 463 93.0 83.0 0.8000
D1 4.00 0.83 2.00 458 94.0 83.0 0.8110
2 4.00 ~0.86 2.00 453 95.0 B4.0 0.8274
3 4.00 0.80 1.90 457 96.0 B5.0 0.B8944
El 4.00 .90 2.10 455 96.0 86.0 0.9487
2 4.00 0.83 2.00 455 97.0 86.0 0.9110
3 4.00 0.62 1.50 453 97.0 87.0 0.7874
F1 4.00 0.85 2.00 A48 87.0 87.0 0.9220
2 4.00 0.76 1.80 445 98.0 BE.0 0.8718 ~
3 4,00 06.73 1.70 450 98.0 88.0 0.9220
61 4.00 0.64 1.50 448 98.0 88.0 0.8718
4 4.00 0.70 1.60 450 98.0 89.0 0.8544
3 4.00 0.66 1.60 452 88.0 89.0 0.8000
H1 4.00 0.81 1.90 446 98.0 89.0 0.8367
2 4,00 0.96 2.30 448 99.0 89.0 0.8124
3 4.00 0.72 1.7¢ 453 99,0 90.0 0.9000
------- e T e e b E e LTS ELE LS L By
( TOTALS | 96.00 | 19.29 | 45.50 | 10887.0 | 2245.0 | 2025.0 | 21.4439



BAW/WP&L, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier .
Date: 5/16/92 Printed 04-Aug Test No./Type: M5/Metais-M2 Avg Velocity Head {in H20) dP(avg) = 0.436
Sample Location: Unit 2, ESP OutietStart/Stop Time: 1630-1833
Avg Orifice Meter Reading {in H20) dH{avg) = § 021 =
PARAMETER SYRBOL  VALUE J
(cale.) Avg Stack Temperature (degF) T(s avg} = 436.¢
Nozzle Diameter, Actual {in} N{d) 0.250 .
Pitot Tube Correction. Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg} = 94.4
Gas Meter Correction Factor (aipha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP} = 0.658 |
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack {sq ft) Als) { 86.00) Meter Volume (std, cu. ft.) V(m std} = 51.02 ]
# of Sample Points ¥ 24 Stack Gas Water Vapor Proporticn B{wa) = (.pg%
Total Sampling Time (min) (theta) ( 96.00 } .
Barometric Pressure (in Hg) P{b) 25.43 Mol. Wt., Stack Gas Dry M(d) = 30.58
Stack Static Pressure {in H2D) P{stack] 10.000
Gas Meter Initial Reading (cu ft) 875.80 Mol. Wt., Stack Gas Wet M{s) = 20,33
Gas Meter Final Reading {cu ft) 102961
Net Gas Sample Volume (cu ft) Vim) { 53.81) Abs Stack Pressure {in Hg) P{s} = 30,17
Vol of Liquid Collected {ml} Vi{c) 118.8 Avg Stack Velocity (ft/sec) V{s avg) = 47.7
Vol of Lig @ Std. Conds. (scf) V{w std) { 5.582 ) ’
Wi. of Filter Particulate (gm) 0.0435 isokineticity (%} %1 = 102.0
wt. of Probe Wash Particulate (gm) 0.0000 1
vt of Combined Particulate (gm) Mip) ( 0.0435 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 14¢
Wt of Total Metals {ug) Mim} 225.3 R
02 Concentration (by CEM) %02 4.00 Actual Stack Gas Vol Flow [acfm) Q(a) = 27 :
€02 Concentration (by CEM) % Co2 15.10 Percent XS Air PEA = Toue +
€0 Concentration (by CEM} % Co 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.0137
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading, B7% 0Z(mg/dscm)C(s std) = 25 |
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0108
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 725.32
Point Time |Head, dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate{lh/hr) E{p} = 16.555
{in H20}|(in H20)| {degF) in out Particulate Emission Rate{1b/MBtu) = 0.0225
------- o e e oo cee oo —mooodeeeeeee.- | Total Metals Emission Rate{1b/MBtu) = 0.00000 A
Al 4.00 0.4] 0.96 434 89.0 88.0 0.6403
Z 4.00 0.43 1.00 436 90.0 88.0 0.6557
3 4.00 0.42 0.98 435 92.0 89.0 0.6481
Bl 4.00 0.5] 1.20 433 94,0 89.0 0.7141
4 4.00 0.50 1.20 436 95.0 B9.0 0.7071
3 4.00 0.53 1.20 435 96.0 85.0 0.7280
C1 4.00 0.45 1.10 438 97.0 90.0 0.6708
2 4.00 0.48 1.10 440 98.0 81.0 0.6928
3 4.00 p.47 1.10 441 88.0 81.0 0.6856 .
Di 4.00 0.46 1.10 439 99.0 g1.0 0.6782
2 4.00 0.48 1.10 439 99.0 92.0 0.6928
3 4.00 0.41 0.96 437 93.0 92.0 0.6403
El 4.00 0.42 0.98 442 99.0 92.0 0.6481 )
4 4.00 0.39 0.92 443 99.0 92.0 0.6245
3 4.00 0.33 0.78 441 99.0 83.0 0.5745
Fl1 4.00 0.43 1.00 438 99.0 93.0 0.6557
Fd 4.00 0.41 0.96 439 99.0 93.0 0.6403 l
3 4.00 0.42 0.98 437 95.0 93.0 0.6557 ) -
Gl 4.00 0.40 Q.84 433 100.0 93.0 0.6403
2 4.00 0.42 0.98 435 99.0 93.0 0.648]1
3 4.00 G.4] 0.96 434 100.0 93.0 (.6325
Hl 4.00 0.43 1.00 430 88.0 93.0 0.6481
2 4.00 0.43 1.00 436 958.0 93.0 0.6403 ’
3 4.00 0.42 0.99 435 100.0 93.0 0.6557
------- i e e il T I R SRR SN |
TOTALS | 96.00 | 10.46 | 24.50 | 10486.0 | 2337.0 | 2193.0 | 15.8178 ]
D-24 j



BAW/WPAL, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier "
Date: 5/17/92 Printed D4-Aug Test No./Type: M5/Metals-M3 Avg Velocity Head (in H20) dflavg} = D.42Z
Sample Location: Unit 2, ESP Qutletotari/Step lme: D920-1320
Avg Orifice Meter Reading (in H20) dH(avg) = 1.C22
PARAMETER . SYMBOL YALUE
{calc.) Avg Stack Temperature (degF) ’ T(s avg) = 4408
Nozzle Diameter, Actual (in) N{d) 0.250
Pitot Tube Correction Factor ci{p) 0.8400 Average Meter Temperature {degF) T(m avg) = 76.8
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SQRT(dP} . = [.657
Radius (if round) R 0.00
length (if rectangular) L 64.00 CALCULATED VALUES
Width (§f rectangular) W 216.00
Area of Stack (sq ft} Als} { 96.00 ) Meter Volume (std. cu. ft.) Vi{m std) = ©52.1%
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion Bl{wo) = [0.g%¢
Total Sampling Time {min} {theta) [ 96.00 )
Barometric Pressure [in Hg) P{b} 29.62 Mol. Wt., Stack Gas Dry M(d} = 30.47
Stack Static Pressure (in H20) P(stack) 10.000
Gas Meter Initial Reading (cu ft) 28.71 Mol. Wt., Stack Gas Wet M(s) = 2822
Gas Meter Final Reading (cu ft) 8z.50
Net Gas Sample V¥olume {cu ft) v{m} { 52.80) Abs Stack Pressure (in Hg) Pls} = 30.3E
Vol of Liquid Collected (ml) Vi{c) 121.3 Avg Stack Velocity (ft/sec) V(s avg} = 7.5
Vol of Lig @ Std. Conds. (scf) Viw std) { 5.710 }
wt. of Filter Particulate {gm) D.0081 Isckineticity (%} %1 = 1043
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {om) M{p} { ©.0091 ) Stack Gas 57D Vol Flow {dscfm) s} = 1468ET
Wt of Total Metals {ug} M{m} 145.2 :
02 Concentration {by CEM) % 02 . 4.90 Actual Stack Gas Vol Flaw (acfm} Q&) = ZTEESE
€02 Concentration (by CEM) % C02 14.20 Percent X5 Air PEA = Zc.8
t0 Concentration [by CEM) % CD 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.0027
K2 Concentration {(by diff.) % K2 { 80.90) ' Particuiate Loading, @7% 02(mg/dscm)C{s std) = 5
Particulate Loading, dry @ 7 % 02 (gr/dsc¥)} = {.0023
Sample | dCiock [Yelocity|Drifice Stack Gas Meter SQRT(dP) |Heat Input Rate. MBtu/hr = BBG.0E
Point Time |Head, dP [Meter.dH| Temp Temp (degF) Particulate Emission Rate(1b/hr} E(p) = 3.380
{in W20} {{in H20}| (degF) in | out Particulate Emission Rate{1b/MBtu) = 0.0048
------- e oo i mdpm oo m e —smfmmmemmmetmmm=————t-==------ | Tota]l Metals Emission Rate(1b/MBtu} = 0.0000C
Al 4.00 0.4z ¢.89 438 711.0 69.0 0.6481 :
2 5.00 0.44 1.00 440 73.0 69.0 0.6633
3 4.00 0.45 1.10 438 75.0 7¢.0 0.6708
Bl 4.00 (.48 1.20 435 78.0 70.0 0.7000
4 4.00 0.47 1.10 438 79.0 71.0 D.6856
3 4.00 0.51 1.20 442 80.0 71.0 0.7141
€1 4.00 0.47 1.1¢ 441 81.0 71.0 0.6856
2 4.00 §.49 1.20 443 80.0 72.0 §.7000
3 4.00 0.48 1.20 442 80.0 72.0 0.7000
)1 4.00 0.43 1.00 440 81.0 72.0 0.6557
2 4.00 0.45 1.10 443 81.0 73.0 0.6708
3 4.00 0.40 0.98 444 81.0 73.0 0.6325
£l 4.00 0.43 1.00 437 80.0 73.0 0.6557
2 4.00 0.37 0.87 445 80.0 73.0 0.6083
3 4.00 0.36 0.80 442 B0.O 73.0 0.6000
Fl 4.00 0.42 0.99 440 81.0 73.0 0.6481 »
2 4.00 0.40 0.94 445 81.0 73.0 | 0.6325
3 4.00 0.41 0.96 447 81.0 73.0 | . 0.6481
Gl 4.00 0.39 0.91 437 81.0 73.0 0.6325
2 4.00 0.43 1.00 440 8.0 73.0 0.6403
3 4.00 0.42 0.98 439 81.0 74.0 0.6245
H1 4.00 0.41 0,92 438 B2.0 74.0 0.6557
2 4.00 0.42 0.99 441 82.0 74.0 0.6481
3 4.00 0.42 0.93 442 82.0 75.0 0.6403
------- St L Tt DL gl
TOTALS | 96.00 | 10.39 | 24.53 | 10578.0 | 1912.0 | 1734.0 | 15.7605
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BRW/WPAL,

ESP Outlet Method 5 Samples

Reburn Optimization Test Series

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Date: 5/17/92 Printed 04-Aug Test No./Type: MS/Metals-M4 Avg Velocity Head {in H20) dP(avg) = D.42%
Sample Location: Unit 2. ESP QutletStart/Stop Time: 1417-1600
Avg Orifice Meter Reading (in H20) dH(avg) = 1.004
PARAMETER SYMBOL VALUE
. {calc.) Avg Stack Temperature (degF) T{s avg) = 436.4
Nozzle Diameter, Actual (in) N(d) 0.250
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degF) T(m avyg) = 81.0
Gas Meter Correction Factor {alpha} 1.0100
Stack (Duct) Dimensions (in): Avg SQRT{dP) = G.B5%
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W 216.00
Area of Stack (sq ft) Als} { 86.00) Meter Volume (std. cu. ft.) V(m std) = 51.43
¥ of Sample Points # 24 Stack bas Water Vapcr Proportion B{wo) = 0.05C
Tetal Sampling Time [min) {theta) ({ 96.00)
Barometric Pressure (in Hg) P(b) 29.84 Mol. Wt., Stack Gas Dry M{d) = 30.47
Stack Static Pressure (in Hz0) P(stack) 14.000 .
Gas Meter Initial Reading {cu ft) 82 .60 Mol. Wt., Stack Gas Wet M{s) = 25.3%
Gas Meter Final Reading (cu ft) 134,81
Net Gas Sample Volume (cu ft) V{m) { 52.20) Abs Stack Pressure (in Hg) Pls) = 3D.E7
Vol of Liguid Collected [ml) Vi(c) 107.8 Avg Stack Velocity (ft/sec) V{s avg} = 484
Vol of Lig 8 Std. Conds. (scf) Viw std) [ 5.074 )
Wt. of Filter Particulate (gm) 0.1036 Isokineticity (%) % 1 = 1£2.0
Wt. of Probe Wash Particulate {gm) 0.0000 —
Wt of Combined Particulate (gm) M{p) { 0.1036 ) Stack Gas STD Vol Flow (dscfm) Qis) = Iy
Wt of Total Metals (ug) M{m) 438.6 i :
02 Concentration (by CEM) % 02 5.30 Actual Stack Gas Vol Flow {acfm) Q{a) = ZBrais
C02 Concentration {by CEM) % Co2 14.10 Percent XS Air PEA = 322
C0 Concentration (by CEM) % Lo 0.0 Particulate Loading, dry(gr/dscf) Cfs std) = 0.0311
Nz Concentration (by diff.) % K2 [ 8D.80 ) Particulate Loading, @7% 02{mg/dscm)C(s std) = g3
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 0.0277
Sample | dClock |VelocitylOrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = B74.93
Point Time [Head, dP|Meter,dd| Temp Temp (degF) Particulate Emission Rate{)b/hr) Elp) = 39,430
{in H20){{in H20)| (degF) in out Particulate Emission Rate(1b/MBtu) = 0.0584
------- e e e e e oo ceecee ek - -~ | Total Metals Emission Rate(1b/MBty) = 0.00025
Al 4.00 0.40 0.94 434 74.0 72.0 0.6325 .
2 4.00 0.42 0.99 436 76.0 72.0 0.6481
3 4.00 0.41 0.96 435 77.0 72.0 0.6403
Bl 4,00 0.47 1.10 431 7%.0 73.0 0.6856
2 4.00 0.45 1.10 437 81.0 74.0 0.6708
3 4.00 0.48 1.20 436 82.0 74.0 0.7000
C1 4.00 0.486 1.19 434 84.0 75.0 0.6782
2 4,00 0.50 1.20 438 84.0 75.0 0.7071
3 4.00 0.51 1.20 437 85.0 75.0 0.7141
b1 4.00 0.41 0.96 439 85.0 76.0 0.6403
2 4.00 0.46 1.10 441 B5.0 77.0 0.6782
3 4.00 0.42 0.99 438 85.0 76.0 0.6481
El 4.00 0.41 0.96 433 86.0 77.0 0.6403
2 4.00 0.38 0.89 436 87.0 78.0 0.6164
3 4,00 0.33 0.78 436 87.0 78.0 0.5745
Fi 4.00 0.41 0.96 434 87.0 79.0 0.6403 ~
4 4.00 0.40 0.94 435 88.0 79.0 0.6325
3 4.00 0.42 0.99 437 89.0 80.0 0.6403
61 4.00 0.38 0.8% 435 89.0 80.0 | "0.632%
2 4.00 0.42 0.99 438 90.0 80.0 0.6481
3 4.00 0.41 0.96 437 90.0 8i.0 0.6164
H1 4.00 0.40 0.94 437 90.0 81.0 0.6481
H §.00 0.43 1.0¢ 440 90.0 81.0 0.6403
3 4.00 0.41 0.96 439 80.0 82.0 0.6325
------- o e e e e e e e et a e g mam—————
TOTALS | 96.00 | 10.20 | 24.10 | 10473.0 | 2040.0 | 1847.0 | 15.5054
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B&W/WPLL, Reburn Optimization Test Series
ESP Qutlet Method 5 Samples, Worksheet 2

TSOKINETIC. PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Flant: WPL Performed by: Eric Squier
Date: 5/18/92 Printed 04-Aug Test No./Type: M5/Metals-M5 Avg Velocity Head (in H20) . dPlavg) = 1.17%
Sample Location: Unit 2, ESP QutletStart/Stop Time: 1047-1250 . 125
Aug Orifice Mepter Rgadjng ‘jn Heg } deagg! = 2 =
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degf) . T{s avg) = 470.%
Nozzle Diameter, Actual {in) N{d} 0.250
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 9z.8
Gas Meter Correction Factor {alpha) 1.0100
Stack {Duct) Dimensions (in): Avg SORT(dP} = 1.086
Radius (if round) R 0.00
tength (if rectangutar) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack {sq ft). Als) { 96.00 ) Meter Volume (std, cu. f1.) V(m std) = 83.36
# of Sample Points L] 24 Stack Gas Water Vapor Proportion B{wo) = D.0g7
Total Sampling Time {min) (theta) { 86.00 ) )
Barometric Pressure {in Hg} P(b) 29.84 Mol. Wt., Stack Gas Dry M{d) = 30.8%
Stack Static Pressure {in H20} P{stack) 2C.0C0
Gas Meter Initial Reading (cu ft) 134.90 Mol. Wt., Stack Gas Wet M(s} = 28.8%
Gas Meter Final Reading (cu ft) £21.00
Net Gas Sample Volume (cu ft) V{m) { 86.10 ) Abs Stack Pressure (in Hg} P(s) = 31.3
Vol of Liquid Collected {ml) Yi(e) 165.4 Avg Stack Velocity (ft/sec) V{s avg) = 782
Vol of Liq @ Std. Conds. (scf) V(w std) ( 7.974 )
Wt. of Filter Particulate (gm) 0.0854 Isokineticity (%) %1 = 100.2
wWt. of Probe Wash Particulate [(gm) 0.0000
Wt of Combined Particulate {gm) M(p} { 0.0852 ) Stack Gas STD Vol Flow [dscfm) (s} = 244220
Wt of Total Metals (ug) M{m} 768.1
02 Concentration {by CEM} % 02 3.50 Actual Stack Gas Vol Flow (acfm) 0la) = 450E34
C02 Concentration {by CEM) % Co2 15.70 Percent XS Air PEA = 2.6
C0 Concentration (by CEM) % C0 0.¢ Particulate Loading, dry(or/dscf} C{s std) = 0.0QI58
N2 Concentration (by diff.) % N2 [ 80.80 ) Particulate Loading, @7% 02(mg/dscm)C(s std) = 2%
Particulate Loading, dry @ 7 % 02 (gr/dscf} = 0.012%
Sample | dClock [Velocity{Orifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr = 1242.29
Point Time {Head, dP{Meter,dHi Temp Temp (degF) Particulate Emission Rate(1b/hr) E(p) = 33.064
(in H20)|(in H20)| (degF} in | out Particulate Emission Rate(1b/MBtu) = 0.026%
------- Jommmmmmmdmmer——whe——mm e mmCm—cdo—————cupumcesmmsd=-w----=~|Tota]l Metals Emission Rate{1b/MBtu} = 0.000z4
Al 4.00 1.30 3.10 468 83.0 76.0 1.1402
2 4.00 1.20 2.80 470 88.0 78.0 1.0954
3 4.00 1.10 2.60 465 82.0 78.0 1.0488
Bl 4.00 1.40 3.30 471 82.0 79.0 1.1832
2 4.00 1.30 3.10 474 84.0 80.0 1.1402
3 4.00 1.30 3.10 472 95.¢ 81.0 1.1402
€1 4.00 1.1¢ 2.60 470 96.0 Bl.G 1.0488
2 4.00 1.20 2.80 473 §7.0 B3.0 1.0954
3 4.00 0.95% 2.30 469 97.0 83.0 0.9950
m 4.00 1.00 2.40 468 88.0 84.0 1.0000
2 4.00 1.50 3.50 470 89.0 85.0 1.2247
3 4.00 1.10 2.80 472 101.0 86.0 1.0488
£l 4.00 1.10 2.80 471 100.0 86.0 1.0488
2 4.00 1.20 2.80 473 102.0 87.0 1.0854
3 4.00 0.60 1.40 472 102.0 88.0 0.7746
F1 4.00 1.30 3.10 472 102.0 83.0 1.1402
2 4.00 1.20 2.80 474 104.0 90.0 1.0854 .
3 4.00 1.10 2.60 473 105.0 91.0 1 .1.1402
61 4.00 1.20 z.80 466 106.0 92.0 1.0954
2 4,00 1.30 3.10 468 106.0 83.0 1.0488
3 4.00 1.20 2.80 468 107.0 94.0 1.0954
H1 4.00 1.30 3.10 470 108.0 940 1.1402
2 4.00 1.20 2.80 471 108.0 85.0 1.0854
3 4.00 1.10 2.60 469 108.0 85.0 1.1402
........................................................ o ———
TOTALS | 96.00 | 28.29 | 66.70 ] 11293.0 t 2388.0 ! 2068.0 | 26.0709
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BEW/WPEL, Reburn Qptimization Test Series

ESP Dutlet Method 5 Samples,

Worksheet 2

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier S e
Date: = 5/19/97 Pr}nted 04 -Aug Test No./Type: M5/Metals-Mb Avg Velocity Head (in H20) dPlavg) = 1.225
< L lis i 0925-1123
Avg Drifice Meter Reading (in H20) dH{avg) = 2.871
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degf) T(s avg) = 470.3
Nozzle Diameter, Actual (in)} N{d} 0.250 )
Pitot Tube Correction Factor clp) 0.8400 Average Meter Temperature (degF) T{m avg) = 87.1
Gas Meter Correction Factor {alpha} 1.0100
Stagk {Duct) Dimensions (in}: Avg SQRT(dP) = 1.11
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sg ft) Als) [ 96.00 ) Meter Volume (std, cu. ft.) V{m std) = 84.90
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion B{wo} = D.084
Total Sampling Time (min) (theta) [ 96.00 }
Barometric Pressure (in Hg) P{b}) 29.62 Mol, Wt.. Stack Gas Dry M{d) = 3D.6%
Stack Static Pressure (in H2D) Plstack) 20.000
Gas Meter Initial Reading (cu ft) 221.21 Mol. Wit., Stack Gas Wet M{s) = 28.4%
Bas Meter Final Reading {cu ft) 308.60
Net Gas Sample Volume (cu fi) vim} { 87.40) Abs Stack Pressure (in Hg) P(s) = 31.09
Vol of Liquid Collected (ml) Vi(e) 186.9 Avg Stack Velocity (ft/sec) V{s avg) = 80.4
Vol of Lig @ $td. Conds. (scf) Viw std) { 8.797 )
Wt. of Filter Particulate (gm) 0.0493 Isckineticity (%) %l = 1007
Wi. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particuiate {gm) M(p) { 0.0433 ) Stack Gas 37D Vol Flow {dscfm) Qs) 27
Wt of Total Metals {ug) M{m) £75.0 1y ;
02 Concentration (by CEM) % 02 3.40 Actual Stack Gas Vol Flow {acfm) Qfa) £ 4Bruud
€02 Concentration (by CEM) % co2 15.70. Percent XS Air PEA = 18.9
€0 Concentration (by CEM) B 0.0 Particulate Loading, dry{gr/dscf) C{s std) = 0©.0D%0
N2 Concentration (by diff.) % N2 { 80.90) Particulate Loading, @7% 02{mg/dscm)C(s std) = 16
Particulate Loading. dry @ 7 % 02 (gr/dscf) = 0.007!
Sample | dClock {VelocityiOrifice Stack Gas Meter SQRT(dP} [Heat Input Rate, MBtu/hr = 1265.94
Point Time {Head, dPiMeter,dH| Temp Temp (degf) Particulate Emission Rate[1b/hr) E{p) = 1B.98¢
(in H20){(in H20)| (degF} in | out Particulate Emission Rate{1b/MBtu) = 0.0150
------- oo m b e e oo —f oo eeedrrcemcemgmaa oo —4o-—-———~-|Tpta] Metals Emission Rate(lb/MBtu) = 0.00016
Al 4.00 1.40 3.20 466 7.0 68.0 1.1832
2 4.00 1.20 2.80 468 77.0 69.0 1.0954
3 4.00 1,10 2.6C 467 82.0 70.0 1.0488
Bl 4.00 1.30 3.10 465 85.0 71.0 1.1402
2 4.00 1.20 2.80 485 §7.0 72.0 1.0954
3 4.00 1.20 2.80 464 £89.0 73.0 1.0854
c1 4.00 1.20 2.80 468 91.0 74.0 1.0954
2 4.00 1.30 3.10 470 92.0 76.0 1.1402
3 4.00 0.99 2.30 469 83.0 77.0 0.8950
D1 4.00 1.10 2.60 472 93.0 78.0 1.0488
2 4.00 1.50 3.50 473 95.0 79.0 1.2247
3 4.00 1.20 2.80 471 96.0 80.0 1.0954
El 4.00 1.30 3.10 469 87.0 81.0 1.1402
2 4,00 1.20 2.60 471 87.0 82.0 1.0954
3 4.00 0.61 1.40 468 87.0 82.0 0.7810
F1 4.00 1.50 3.50 467 97.% 83.0 1.2247 N
2 4.00 1.30 3.10 469 99.0 84.0 | 1.1402
3 4.00 1.20 2.80 470 100.0 85.0 1.2247
G1 4.00 1.40 3.30 474 102.0 86.0 | 1.1402
2 4.00 1.30 3.10 476 103.0 87.0 1.0954
3 4.00 1.30 3.10 475 105.0 88.0 1.1832
H1 4.00 1.20 2.80 476 106.0 89.0 1.1402
2 4.00 1.30 3.10 478 106.0 90.0{ 1.1407
3 4.00 1.19 2.60 477 107.0 91.0 1.0854
--------------- B R bt St ST e
TOTALS 1 86.00 | 29.40 | 68.90 [11288.00 | 2266.0 | 1915.0 | 26.6551




B&W/WP&L, Reburn Dptimization Test Series

ESP Qutlet Method 5 Samples, Worksheet 2

———ISOKTRETIC PERFURMANCE WORKSHEET AN PARTICULATE CALCUTATIONS —FHEBBATAAVERRGES————————————

Plant: WPL Performed by: Eric Squier
Date: 5/19/92 Printed O04-Aug Test No./Type: M5/Metals-M? Avg Velocity Head (in HZD) dP{avg) = 0.70%
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1445-1635
Avg Orifice Meter Reading (in H20) dH{avg) = 1.854
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T(s avg} = 4B6Z.%
Nozzle Diameter, Actual (in) N(d) 0.250
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degF) T{m avg) = 85 .4
. Bas Meter Correction Factor (alpha} 1.0100 :
Stack (Duct)} Dimensions {in): Avg SQRT(dP) = [.g37
Radius {if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack {sq ft) Als) ( 86.00) Meter Volume (std, cu. ft.) V(m std) = 6£4.58
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion Blwo)} = 0.092
Total Sampling Time (min) (theta) { 96.00 )
Barometric Pressure (in Hg) P(b) 29.62 Mol. Wt., Stack Gas Dry #{d} = 30.54
Stack Static Pressure (in K20) P(stack) 14,000
Gas Meter Initial Reading (cu ft) 305.81 Mol. Wt., Stack Gas Wet M(s) = 29.3%
Gas Meter Final Reading {cu ft) 376.51
Net Gas Sample Volume (cu ft) ¥(m) { 67.70 ) Abs Stack Pressure (in Hg} P(s) = 30.65
. Vol of Liquid Collected (m}) Vi(e) 138.3 Avg Stack Velocity {ft/sec) V(s avg) = 60.8
§ Vol of Lig @ Std. Conds. (scf) V{w std) ( 6.510 )
B Wt. of Filter Particulate {gm) 0.0232 Isokineticity (%) %1 = 101.%
wt. of Probe Wash Particulate {gm) ©.0000
Wt of Combined Particulate (gm) M{p) { 0.0232 ) Stack Gas STD Voi Flow (dscfm) 0{s} = }BGAGE
Wt of Total Metals (ug) H{m) 409.0
D? Concentration (by CEM) % 02 3.90 Actual Stack Gas Vol Flow (acfm) 0la) = 350227
€02 Concentration (by CEM) % Coz 14.90 Percent XS Air PEA = 22.2
€0 Concentration {by CEM) % Co 0.0 Particulate Loading. dry{gr/dscf) C{s std) = 0.0055
NZ Concentration (by diff.) % N2 ( 81.20) Particulate Loading, @7% D2{mg/dscm)C{s std) = 10
Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.0045
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) ]Heat Input Rate. MBtu/hr = 827.21
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr} £(p) = B.872
{in HZ0)|(in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 0.008%
------- femmmmmmedeommcocedem——sasdmmmmmmrnefom——=———f--sm=m=mg===-=-~==|Total Metals Emission Rate(1b/MBtu} = [.00017
Al 4.00 0.78 1.80 460 87.0 86.0 0.8832
2 4.00 0.73 1.70 462 Q0.0 B6.0 0.8544
3 4.00 0.66 1.60 461 8z.¢ 87.0 0.8124
g1 4.00 0.90 2.10 459 85.0 88.0 D.9487
3 4.00 0.82 1.80 461 97.0 88.0 0.5055
3 4.00 0.77 1.80 463 98.0 89.90 0.8775
C1 4.00 0.63 1.50 462 93.0 89.0 0.7937
2 4.00 0.64 1.50 464 83.0 90.0 0.8000
3 4.00 0.59 1.40 - 462 100.0 81.0 0.7681
1]} 4.00 0.66 1.80 463 100.0 91.0 g0.8124
2 4.00 0.70 1.80 463 101.0 g2.0 0.8367
3 4.00 0.64 1.50 461 101.0 92.0 0.8000
£l 4.00 0.83 2.00 460 102.0 92.0 0.9110 .
2 4.00 0.74 1.70 461 103.0 93.0 0.8602
3 4.00 0.56 1.30 461 103.0 93.0 0.7483
F1 4.00 0.82 1. 1.90 462 103.0 93.0 0.9055
2 4.00 0.68 1.60 454 103.0 93.0 0.8246
3 4.00 0.65 1.50 463 102.0 93.0 0.9055
61 4,00 0.59 1.40 465 102.0 893.0 0.8246
2 4,00 0.66 1.60 463 102.0 83.0 0.8062
3 4.00 0.60 1.40 464 102.0 93.0 0.7681
H1 4.00 0.72 1.70 463 102.0 94.0 0.8124
2 4.00 0.87 2.00 465 103.0 94.0 0.7746
3 4.00 0.68 1.80 465 104.0 84.0 0.84B5
------- e o s LT SRR
TOTALS | 96.00 | 16.92 | 39.70 |11087.00 | 2380.0 | 2187.0 | 20.0824

D-29




B&W/WPXL, Reburn Optimization Test Series
£ ESP Qutlet Method 5 Samples, Worksheet 2

KINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
ant: WPL : Performed by: Eric Squier

te: 5/20/92 Printed 04-Aug Test No./Type: M5/Metals-M8 Avg Velocity Head (in H2D) df{avg) = 1,230
mple Location: Unit Z, ESP DutTetStart/Stop Time: 0835-1126
Avg Orifice Meter Reading (in H20) dH{avg) = 2.892
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 464.2
Nozzle Diameter, Actual (in) N{d} 0.250
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degF)} T(m avg) = 81.5
Gas Meter Correction Factor {alpha} 1.0100
Stack (Duct) Dimensions {in): Avg SQRT(dP) = 1.08%
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 56.00 ) Meter Volume (std, cu. ft.) " V(m std) = 85.27
g
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) s 0,085
Total Sampling Time {min) {theta) [ 86.00 }
Barometric Pressure (in Hg) P(b) 29.75 Moi. Wt,, Stack Gas Dry M(d) = 30.64
Stack Static Pressure (in H20) Plstack} 20.000 s
Gas Meter Initial Reading [cu ft) 376.71 Mol. Wt., Stack Gas Wet K(s) = 29.44
Gas Meter Final Reading {cu ft) 464 .81
Net Gas Sample Volume {cu ft) V{m)} { 88.10 ) Abs Stack Pressure (in Hg) P(s) = 3122
Vol of Liquid Collected (m!) Vi(c) 181.1 Avg Stack Velocity {ft/sec) V(s avg) = 78.4
Vol of Lig @ $td. Conds. (scf) V(w std) ( 8.985 )
Wi, of Filter Particulate {gm) 0.0465 Isokineticity (%) % 1 = 1r
Wt. of Probe Wash Particulate {gm) 0.0000 S
Wt of Combined Particulate (gm) M(p) { 0.0465 ) Stack Gas STD Vol Flow [(dscfm) Q(s) = & : J
Wt of Totai Metals {ug) M{m) 634.7
02 Concentration {by CEM) % 02 3.70 Actual Stack Gas Vol Flow {acfm) 0la) = 451723
C0Z Concentration (by CEM) % C0? 15.60 Percent XS Air PEA = 21.0
C0 Concentration {by CEMW) % C0 0.0 Particulate Loading, drylgr/dscf) C(s std) = 0.D0B4
N2 Concentration (by diff.) % N2 ( 80.70 ) Particulate Loading, 87% 0Z(mg/dscm)C{s std) = 15
Particulate Loading, dry @ 7 X 02 (gr/dscf} = 0.0068
Sampie | dCleck [Velocity|Orifice Stack Gas Meter SQRT{dP} |Heat Input Rate, MBtu/hr = 1224.91
Point Time |Head, dP|Meter.dHf Temp Temp (degF) Particulate Emission Rate{1b/hr) E(p) = 17,381
(in H20){{in H20}| (degF) . in | out Particulate Emission Rate{1b/MBtu) = 0.0i44
------- A e oo g e oo oo oo m e —————- [ Tptal Metals Emission Rate{lb/MBtu) = 0.00000
Al 4.00 1.50 3.50 462 76.0 74.0 1.2247
2 4.00 1.30 3.10 464 82.0 75.0 1.1402
3 4.00 1.10 2.60 463 86.0 76.0 1.0488 1
Bl 4.00 1.40 3.30 461 89.0 77.0 1.1832
2 4.00 1.20 2.80 462 92.0 78.0 1.0954
3 4.00 1.30 3.10 - 462 83.0 79.0 1.1402
Cl 4.00 1.20 2.80 483 94.0 80.0 1.0954
2 4.00 1.10 2.60 465 96.0 81.0 1.0488 ]
3 4.00 1.40 3.30 464 97.0 82.0 1.1832 i
Dl 4.00 1.20 2.60 462 98.0 83.0 1.0954
2 4.00 1.00 2.40 463 98.0 84.0 1.0000
3 4.00 1.10 2.60 462 98.0 85.0 1.0488
El 4.00 1.40 3.30 460 99.0 86.0 1.1832
2 4.00 1.30 3.10 462 101.0 87.0 1.1402
3 4.00 1.20 2.80 464 103.0 88.0 1.0954
F1 4.00 1.00 2.40 485 103.0 | - 89.0 1.0000 *
2 4.00 0.63 1.50 457 104.0 89.0 ‘0.7937 ]
3 4.00 1.40 3.30 466 103.0 90.0 1.0000
61 4.00 1.50 3.50 467 105.0 91.0 0.7837
2 4.00 1.40 3.30 469 106.0 92.0 1.1832
3 4.00 1.20 2.80 468 107.0 92.0 1.2247
H1 4.00 1.30 3.10 466 107.0 83.0 1.1832
2 4.00 1.20 2.80 468 108.0 84.0 1.0954
3 4.00 1.20 2.80 485 108.0 84.0 1.1402 )
------- A e e e e e e e fmm e e mmm———— -
TOTALS | 96.00 | 29.53 | 69.40 |11140.00 | 2353.0 | 2038.0 | 26.1374 ]
D-30 J



BAW/WP&L, Reburn Optimization Test Series

ESP Oytlet Method 5 Samples, Worksheet 2

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Sguier .
Date: 5/20/92 Printed 04-Aug Test No./Type: M5/Metals-Ho Avg Velocity Head {in H20) dPlavg) = 0.736
Sample Location: Unit 2, ESP OutletStart/Stop Time: 0835-1126
' Avg Orifice Meter Reading (in H20) dH{avg) = 1.733
PARAMETER s - SYMB0OL VALUE
(ealc.) Avg Stack Temperature (degf) T{s avg) = 482.1
Nezzle Diameter, Actual (in) N{d) 0.250
Pitot Tube Correction Factor Clp) D.8400C Average Meter Temperature (degF) T{m avg) = 98 4
Gas Meter Correction Factor {alpha) 1.0100 '
Stack (Duct) Dimensions {in): Avg SQRT{dP) - = ([.B%%
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W 216.00
Area of Stack (sg ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) ¥im std) = £5.33
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.183
Total Sampling Time (min) (theta) ( 96.0C )
Barometric Pressure {in Hg) P{b} 29.74 Mol. Wt., Stack Gas Ory M{d) = 30.5%
Stack Static Pressure (in H20) P(stack) 14.000
Gas Meter Initial Reading (cu ft) 465.01 Mol. Wt., Stack Gas Wet His} = 2% 25
RN Gas Meter Final Reading f[cu ft) 533.71
{ ; ket Gas Sample Volume (cu ft) v{m} { 68.70 ) Abs Stack Pressure (in Hg) P(s} = 30.77
Vel of Liquid Collected {ml) Vi{c) 159.8 Avg Stack Velocity (ft/sec) V(s avg} = gz.2
Vol of Lig @ Std. Conds. (scf) Viw std) [ 7.526 ) ‘
wt. of Filter Particulate (gm) 0.0155 ) Isckineticity (%) %1 = 101.%
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (gm) Mip) { 0.0155 ) Stack Gas STD Vol Flow (dscfm) Qis) = 1BY08S
wt of Total Metals [ug) M{m} 359.9
02 Concentration (by CEM) % 02 4.00 Actua) Stack Gas Vol Flow (acfm) Q(a) = 358080
€02 Concentration {by CEM) % co2 15.20 Percent X5 Air PEA = 23.1
€0 Concentration [by CEM) % C0 0.0 - Particulate Loading, dry{gr/dscf) C{s std) = ©.0037
N2 Concentration (by diff.}) % N2 ( 80.80 ) Particulate Loading, 7% 02(mg/dsem}C{s std) = ?
Particulate Loading, dry @ 7 % 02 (gr/dscf) = D.00Q30
Sample | dClock |Velocity|Orifice Stack Gas Meter SORT{dP} |[Heat Input Rate, MBtu/hr = 934,20
Paint Time {Head, dP{Meter.dHl Temp Temp (degF) Particulate Emission Rate{lb/hr) E{p) = 5,938
{in H20)|{in H20}{ (degF) in |} out Particulate Emission Rate{1b/MBtu} = 0.0064
------- $ommmmm e e mmmmmmdmmm e apmmmmmmmmefrowem——efomom——sspam=====-=|Total Metals Emission Rate{1b/MBtu) = 0.0001%
Al 4.00 0.84 2.00 461 97.0 97.0 0.9165
2 4.00 0.83 2.00 463 99.0 97.0 0.9110
3 4.00 0.86 2.00 462 101.0 a7.0 0.9274
Bl 4.00 0.83 2.10 460 103.0 97.0 0.9381
2 4.00 0.81 1.90 461 104.0 97.0 0.9000
3 4,00 6.79 1.90 461 104.0 97.0 0.8888
Cl 4.00 0.62 1.60 463 105.0 97.0 0.8307
2 4.00 0.68 1.60 466 105.0 97.0 0.8246
3 4.00 0.62 1.50 467 105.0 97.0 0.7874
Dl 4.00 0.68 1.60 465 104.0 95.0 0.8246 b
2 4.00 0.74 1.70 468 104.0 96.0 0.8602
3 4.00 0.67 1.60 463 103.0 96.0 0.8185
£l 4.00 0.82 1.90 462 103.0 96.0 0.8055
2 4.00 0.78 1.80 465 104.0 96.0 0.8832
3 4.00 0.62 1.50 464 103.0 95.0 0.7874
F1 4.00 0.83 2.00 483 103.0 85.0 0.9110
2 4.00 0.70 1.60 463 103.0 95.0 0.8367
3 4.00 0.69 1.60 462 103.0 95.0 0.8110
‘ Gl 4.00 0.62 1.50 458 103.0 95.0 0.8367
2 4,00 0.65 1.50 460 1. 103.0 95.0 0.8307
3 4.00 0.60 1.40 458 102.0 95.0 0.7874
H1 4.00 0.71 1.70 457 102.0 95.0 0.8062
F4 4.00 0.85 2.00 459 102.0 95.0 0.7746
3 4.00 0.70 1.60 458 104.0 95.0 0.8426
----------------------- fmm v e mm e e et i m
TOTALS I 86.00 ] 17.66 | 41.60 [11090.00 | 2468.0 | 2303.0 | 20.540%
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APPENDIX E

OPTIMIZATION TEST

MACS TRAIN SULFATE MEASUREMENT
DATA SUMMARY
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APPENDIX F

OPTIMIZATION TEST

FLYASH RESISTIVITY AT
ESP INLET--DATA SUMMARY






. . X
fesTstivity Eateutations

Ash
-------- V-1 Curve Data ------=--- ----Spark Data---- Resistivity, Ohm/c
Delta ¥ Plate ASh  mmmmooees from-===---
Date Run Mwe 1{un) {kv) Area(cm?) Depth(em) Volts wAmps V-1 Curve Spark
1 Apr RIZ2 116 1.00 31.1581 5 0.175 800 1.68 9.0E+10 4.2E+10
21 Apr RIE} 98 Z2.00 0.470 ‘5 0.053 100 0.19 2.28+10 1.5E+11
21 Apr RI13 BZ 0.45 B.470 5 0.427 * * Z2.1E+11 *
22 Apr RI14 57 1.00 4.814 5 0.081 100 0.28 2.6E+11 4.5E+10
23 Apr RI15 57 0.75 3.810 5 0.248 100 1.24 9.75+10 3.7E+00
24 Apr R11i6 110 1.00 1.590 5 0.073 100 $.8 1.1E+11 1.55+09
27 Apr 117 110 1.00 2.056 5 0.100 100 0.1 1.08+11 1.1E+11
28 Apr RI18 90 1.00 2.88¢2 5 0.105 100 0.08 1.45+11 1.3E+11
25 Apr R11¢ |-¥4 1.0 4.000 5 0.143 * * 1.4E+11 *
17 May RI24 55 2.00 2.000 5 0.210 * * 2.4E+10 -
17 May RI2s 58 2.55% 2.000 5 0.186 * * 2.1E+10 *
18 May R126 110 1.00 3.745 5 0.236 400 3.07 7.8E+10 5.9E+(Q9
/' : 18 May RIZ27 - 110 1.0 4 487 5 0.067 200 3.38 3.3(+411 §.58+08
{0 19 May  RIZS B2 1.00 3.813 5 0.282 100 0.14  5.88+10 2.7E+1D
20 May R1zE 110 1.00 3.326 S 0.439 * * 3.BE+10 .F
20 May RI30 82 2.00 1.200 5 0.438 * * 6.8E+08 *

* - premature spark, no spark data




Resistivity Data, Nelson Dewey Station, Unit 2, North ESP Inlet

Run 12,

Plate

Vcltage

O O O OO 0O 000 000D

4/1/82, 110Mye

Current, uh

Clean

W NN = - D 0O 00D

Dirty

.00
.0
.02
.04
.12

LA e = B = T o B o Y o B - T = T o}

25

.53
.62
.12
.48
.80
.53

Run E1,

Plate

Voltage

== B = B = B v B e B B o= B - B o I = B = ]

4/21/92, 9BMWe

Current, uA
Dirty

Clean

W Moo= = DD O O SO
o
™~y

F-4

.08
.14
.24
.27
.52
.83
.B%
.18
12
.42

LS e = I = T = = T = I . I -

Run 113,

Plate
Voltage, K

0O 0O o0 OO0 000 oo o000

4/21/%2, B2MWe

Current, uA

Clean

[ IS S e = I = B = B~ I~ )

Dirty

oD O DO 00D oo oD




Run 114, 4/22/92, S7Wde Run 15, 4/23/92, E7Mwe Run 116, 4/24792, 110

Piate Current, uA Plate Current, uh Plate Current, wh
Voltage Clean = Dirty voltage Clean Dirty Voltage Clean Dirty
5.0 0.00 0.00 7.0 0.00 0.00 6.0 0.00 0.00
6.0 0.06 0.09 B.O 0.06 0.00 7.0 0.14 £.13
7.0 0.21 0.00 9.0 0.48 0.00 8.0 Q.32 0.16
8.0 0.37 0.0% 10.0 0.77 0.00 9.0 0.53 0.34
9.0 D.50 0.03 11.0 1.01 0.08 16.0 £.79 0.38
10.0 0.81 0.07 12.0 1.28 D.38 11.0 1.08 0.58
11.0 1.11 0.0% 13.0 1.67 £.58 12.0 1.28 0.86
12.0 1.49 0.14 14.0 z.00 0.77 13.0 1.71 1.18
13.0 1.89 0.22 15.0 2.22 14.0 2.14 1.55
14.0 1.86 0.55 16.0 2.64 15.0 2.B2 1.74
15.¢ 2.48 0.77 17.0 3.08 16.¢ 3.28 2.28
. 5 16.0 2.95 1.22 17.0 4.01
( 17.0  3.68

F-5




Run 117,

Plate
Voltage

—
—
O O o OO 00000 oo

4/27/92, 110Mue

Current, uA
Clean Dirty

0.00 0.00
D.40 0.00
0.72 0.12
1.2¢ 0.32
1.5¢ 0.88
1.84 1.1
2.32 1.48
2.78 2.07
3.58 2.50
3.47 3.15
4.73

5.52

Run 11§,

Plate
Yoltage

—
—
OO 0O O OO0 o000 o0 o0 oo

4/28/92, 90MWe

Current, ud
Clean Dirty

0.00 0.o0
0.G2 0.00
0.03 ¢.o0
0.37 0.03
0.34 0.06
0.97 0.11
1.33 0.20
1.60 0.32
2.2} 1.14
2.71 1.55
3.50 1.87
4.00 2.36

Run 124,

Plate
Voltage

—
=]
o OO O O 0 9O 00000 O

5/17/92, 55MW

Current, uA
Clean Dirty

0.00 0.00
0.26 0.28
0.36 0.50
0.62 0.75
0.82 1.12
1.07 1.73
1.41 2.0
1.B% 2.37
2.02 2.73
2.64 3.18
3.08

3.56

4.2¢2

g




Run 125, £/17/92. 5BMWe Run 126, 5/18/592, 110MWe Run 127, 5/19/92, 110M

Plate Current, WA Plate Current, uA Plate Current, uA

Voltage Clean Dirty Voltage C(lean Dirty Yoltage Clean Dirty

3.0 0.00 0.00 4.0 0.00 0.00 4.0 0.00 0.00

.0 .1z 0.00 5.0 0.05 0.00 5.0 0.05 0.00

5.0 p.32 0.00 6.0 Q.44 0.00 6.0 G.34 0.00

6.0 0.5¢ 0.04 7.0 0.66 0.00 7.0 0.58 0.00

7.0 0.84 D.&8 8.0 0.97 0.03 8.0 0.80 0.00

8.0 1.14 1.67 9.0 1.18 0.07 8.0 1.03 0.03

9.0 1.61 2.55 10.0 1.67 0.35 10.0 1.44 0.05

10.0 2.15 4.75 11.0 2.0l 0.68 11.0 1.74 0.08

11.0 Z2.55 6.30 12.0 2.48 0.97 12.0 2.08 0.62

12.0 3.32 7.78 13.0 z2.75 1.45 13.0 2.6¢4 0.81

12.0 4,03 9.98 14.0 3.64 1.73 14.0 3.30 1.42
. 15.0 2.14 15.0 3.84
b 6.6 4.75




Rur 128, 5/19/92, 82MwWe Run 129, 5/20/92, 110Mwe Run 130, 5/20/92, B2MW .
Plate Current, uA Plate Current, uA . Plate Current, uA i
Voltage Clean Dirty Voltage Clean Dirty Voltage C(lean Dirty !
____________________________________________________ t
4.0 0.00 0.00 4.0 0.00 0.00 4.0 0.0C 0.00 H
5.C £.03 0.00 5.0 0.04 0.00 5.0 D.05% p.oo
6.C 0.19 0.00 6.0 0.18 0.00 6.0 0.26 0.25 ;
7.C 0.46 0.oc 7.0 0.34 ¢.o0 7.0 0.45 0.57
8.0 0.78 0.00 8.0 D.52 0.00 8.0 0.73 0.94
9.0 1.10 0.03 8.0 0.70 0.03 9.0 1.11 1.50 i
10.0 1.41 0.07 10.0 0.90 D.08 10.0 1.58 2.0} |
11.0 1.71 0.15 11.0 1.44 D.18 11.0 1.81 2.B65 '
lz.0 2.03 0.42 12.0 1.73 0.46 12.0 2.36 3.30
13.0 2.71 D.86 13.0 2.30 0.80 13.0 Z2.86 4.0]
14.0 3.34 2.4] 14.0 2.76 1.48 14.0 3.65 4.63
15.0 4.02 3.17 15.0 3.57 1.72 15.0 4.26 5.57
16.0 4 E8 16.0 4.81




Run 114, 4/22/82. 57Mde 7 Run 15, 4/23/92, 57Me Run 116, 4724792, 110M

Piate Current, UuA Flate Current, uA Plate Current, wA
Voltage Clean Pirty Voltage Clean Dirty Voltage (lean Dirty
5.0 0.00 ¢.00 7.0 0.00 0.00 6.0 0.00 0.00
6.0 0.06 ¢.00 8.0 ¢.06 0.00 7.0 0.14 g.13
7.0 0.21 0.00 9.0 0.48 0.00 g.0 0.32 0.16
8.0 0.37 0.00 10.0 0.77 0.00 9.0 0.53 0.34
8.0 0.50 0.03 11.0 1.01 0.08 10.0 0.79 0.39
10.0 0.8! 0.07 12.0 1.28 0.38 11.0 1.08 0.58
11.0 1.11 0.09 13.0 1.67 0.58 12.0 1.28 0.96
12.0 1.489 0.14 14.0 2.00 6.77 13.0 1.71 1.18
13.0 1.88 g.22 15.0 z2.22 14.0 2.14 1.55
16.0 1.95 0.55 16.0 2.64 15.0 2.82 1.74
15.0 2.48 0.77 i7.0 3.08 16.0 3.29 2.28
16.0 2.96 1.22 17.0 4.01
17.0 3.68
18.0 4.04

F-9



Run 117, 4/27/82, 110MWe Run 118, 4/28/92, 90MWe Run 24, 5/17/92, 55MW

Plate Current, uA Plate Current, uA Plate Current, uA

Voltage Ctean Dirty Voltage Cilean Dirty ‘Voltage Clean Birty
6.0 0.00 0.00 6.0 0:00 0.00 4.0 0.0 ¢.00
7.0 0.40 0.00 7.0 0.03 0.00 5.0 0.26 0.28
8.0 D.72 0.12 8.0 0.03 0.00 6.0 0.26 0.50
.0 1.2¢2 0.32 9.0 0.37 0.03 7.0 0.62 0.75%
10.0 1.52 0.89 i0.0 0,34 0.08 B.O 0.82 1.12
11.0 1.84 1.1 il.0 0.97 0.11 9.0 1.07 1.73
12.0 2.32 1.48 12.0 1.33 0.20 10.0 1.41 2.01
13.0 2.78 2.07 3.0 1.60 0.32 11.0 1.65 2.37
14.0 3.58 2.50 14.0 2.21 1.14 12.0 2.02 2.73
15.0 3.97 3.15 15,0 2.71 1.55 13.0 2.64 3.19

16.0 4.73 16.0 3.30 1.87 14.0 3.08

17.0 5.52 17.0 4.00 2.36 15.0 3.56

16.0 4.,2¢

17.0 4.86

18.0 5.68

18.0 6.6E
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Run 25, 5/17/92, 58Mde Run 126, 5/18/92, 110Mwe Run 127, 5/19/92, 110M

Plate Current, uA . Plate Current, uA Plate Current, uh

Voltage Clean Dirty Voitage Clean Dirty Voitage Clean Dirty
3.0 0.00 0.00 4.0 ¢.00 0.00 4.0 0.00 0.00
4.0 p.12 0.00 5.0 0.05% 0.00 5.0 0.05 0.00
5.0 0.32 0.0c 6.0 0.44 0.00 6.0 0.34 D.oo
6.0 0.59 0.04 7.0 0.66 0.00 7.0 0.58 0.00
7.0 D.84 0.48 8.0 0.87 £.03 B.0 D.80 0.00
8.0 1.14 1.67 9.0 1.18 0.07 g.0 1.03 0.03
9.0 1.81 2.55 10.0 1.67 0.35 10.0 1.44 0.0
10.0 2.15 4.75 11.0 2.01 0.68 11.0 1.74 0.08
11.0 2.56 .30 12.0 2.49 0.97 2.0 2.08 0.62
12.0 3.32 7.78 13.0 2.7% 1.45 13.0 2.64 0.81
13.0 4.03 9.96 14.0 3.b64 1.73 14.0 3.30 1.42

15.0 Z.14 15.8 3.94

16.0 4.75

17.0 5.42
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Run 128, 5/18/82, BZMWe Run 129, 5/20/82. 110Mve Run 130, 5/20/92, 8zMW

Plate Current, uh Plate Current, uh Plate Current, uA
Voltage Clean Dirty Voltage Clean Dirty Voltage Clean Dirty
4.0 0.00 0.00 4.0 0.00 0.00 4.0 0.00 0.00
5.0 0.03 0.00 5.0 0.04 0.00 5.0 0.0% 0.00
6.0 0.18 0.00 6.0 0.18 0.00 6.0 D.26 p.2s
7.0 0.45 0.00 7.0 0.34 0.00 7.0 0.45 0.57
8.0 0.78 0.00 8.0 0.52 .00 B.O D.73 0.84
9.0 1.10 0.03 9.0 6.70 0.03 9.0 1.11 1.50
10.0 1.41 0.07 10.0 0.80 0.08 10.0 1.58 z2.01
11.0 1.71 0.15 1t.0 1.44 - 0.19 11.¢ 1.91 2.66
12.0 2.03 0.42 12.0 1.73 0.48 i2.0 2.36 3.30
13.0 2.71 C.88 13.0 2.30 0.80 13.0 2.96 4,01
14.0 3.34 2.41 14.0 2.76 1.49 14.0 3.65 4.63
15.0 4.02 3.17 15.¢ 3.587 1.72 15.0 4.28 5.57
16.0 4.68 16.0 4.81
17.0 5.65 17.0 5.80
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APPENDIX G

OPTIMIZATION TEST

TRACE METALS AT
ESP OUTLET—DATA SUMMARY
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BiWZ - Metals Anlysis

Run 1 - Front Half

Run 3 - Front Half

. Emissio Emissio
Vmstd Qs Rate ymstd Qs Rate
Metal ug/sampie (ft3) (ACFM) (1b/hr} Metal ug/sample {ft3} (ACFM) {1b/hr}
Silver <« 0.7 69.00 1989355 < 0.000 Silver <« 1.08 52.12.145559 < 0.000
ATSEnic ] u = g-52é Arsenic 21 8 " " 0.0D08
Barium B8.4 " “ 0.026 Barium 9.35 " " 0.004
Cadmium 4.17 " " 0.002 Cadmium 2.25 " " 0.001
Chromium 22.6 " 0.009 Chromium 4.8 " " p.002
Lead 71.8 " " 0.027 Lead 5.69 " " 0.002
Selenium 11.5 " " 0.004 Selenium 17.1 " " 0.007
Total Metalse 24B.5 " " <« 0.095 Total Metals< 2.1 " "« 0,024
Run 1 - Back Haif Run 3 - Back Half
Emissio Emissie
vmstd Qs Rate Vmstd Os Rate
Metal ug/sample (ft3} (ACFM) (1b/hr) #etal ug/sample {ft3) (ACFM]) (Ib/hr]
Silver < 0.959  69.0% 189355 < 0.00C Silver < .0.933 52.12 145559 < [.000
Arsenic 1.6 " " 0.001 Arsenic « 0.274 " » < §.00C
Barium 3.1 " * 0.001 Barium 3.51 - 0.001
Cadmium 1.15 " " 6.000 Cadmium 1.220 " " 0.000
Chromium 3.89 " " 0.002 Chromium 1.83 w " 0.001
Lead 19.9 " 0.008 lead <« 0.274 " * < 0.000
Selenium 216 " " 0.082 Selentum 75.0 " " D.029
Total Metals< 246.6 " " o« 0.084 Total Metals< 83.1 " " < 0.032
Total Train < 485.1 _” <0,1890 Total Train < 145.1 " " <(,05%4
Run 2 - Front Half Run 4 - Front Half
Emissio Emissio
Vmstd 0s Rate Vmstd 0s Rate
Metal wug/sampie (ft3) (ACFM) (1b/hr) Metal ug/sample (ft3) (ACFM) (ib/hr)
Silver < 0.7 51.02 146808 < 0.000 Silver 0.731 51.43 147993  0.000
Arsenic 32.6 " " 0.012 Arsenic 82.2 " " 0.031
Barium 34.8 " " 0.013 Barium 83,2 " " 0.032
Cadmium 2.35 " " D.001 Cadmium 5.82 " " 0.002
Chromium 11.5 " " 0.004 Chromium 33.3 " " £.013
Lead 27.8 " " 0.011 Lead g87.8 " " 0.034
Selenium 22.0 " " 0.008 Selenium 15.7 " " 0.006
Total Metals< 131.9 " " < 0.050 Total Metals 308.8 " " 0.118
Run 2 - Back Half Run 4 - Back Half
Emissio Emissio
Ymstd Os Rate Vmstd Qs Rate
Metal ug/sample (f£3) (ACFM) (1b/hr) Metal ug/sample [ft3) (ACFM) (ib/hr)
Silver < 0.95 51.07 146808 < 0.000 Silver <« 1.02 51.43 1479883 < 0.000
Arsenic 4.28 " " 0.002 Arsenic 0.669 " " 0.000
Barium 3.66 h " 0.001 Barium « 2.91 v " < 0.001
Cadmium 0.676 " " 0.000 Cadmium 1.16 " " D.000
Chromium < 1.63 " " < 0.00] Chromium < 1.75 " " < 0.001
tead < 0.271 * < ¢.000 Lead 1.29 “ " 0.000
Selenium 8L.9 " " 6.031 Selenium 121 " " 0.048
Total Metals< 93.4 " * < 0.036 Total Metalse 129.8 " " < 0.050
Tota) Train « 225.2 " » <{.0859 Total Train <« 438.6 " " «<0.1674



Run 5 - Front Half

Emissio

Run 7 - Front Half

Emissie
Vmstd Qs Rate Vmstd Qs Rate
Metal ug/sample (ft3} (ACFM} (1b/hr) Metal wug/sample (ft3) (ACFM} (1b/hr)
Silver < 0.700 B83.36 244220 < 0.000 Silver <« 0.700 B4.59 186558 < 0.000
Arsenic 39.2 " " 0.015 Arsenic 26.8 " “ 0.010
Barium 484 . * 6038 BEvTOm 185 i ™ 0.067
Cadmium 28.5 ! " 0.011 Cadmium 11.30 " . 0.004
Chromium 23.7 " " 0.009 Chromium 2z.8 " " 0.009
Lead 76.7 ' 0.029 Lead ez.1 " " 0.008
Selenium 17.5 ' 0.007 Selenium 17.1 ! " 0.007
Total Metais< 235.1 " " < £.090 Total Metals< 115.3 " "< Q.04B
Rur 5 - Back Half Run 7 - Back Half
) fmissio Emissio
Vmstd Qs Rate Vmstd Qs Rate
Metal wg/sample (ft3] (ACFM} (1b/hr) Metal ug/sample (ft3) (ACFM) {1b/hr)
Silver < 0,800 83.36 244220 < £.000 Silver < 0,926 64.58 186568 < 0.000
Arsenic 0.360 " " G.000 Arsenic 42.7 " " 0.016
Barium < 2.57 " " < 0.001 Barium 5.3 " 0.002
Cadmium 0.756 " " C.000 Cacmium 1.03 * " ¢. 000
Chromium 1.56 " 0.001 Chromium 1.8% " " 0.001
Lead 1.83 " c.00 Lead 1.76 " " 0.0¢1
Selenium 525 " " £.200 Selenium 236 " " 0.090
Total Metalse 533.0 " < 0.203 Total Metals< £89.7 " < 0.111
Total Train < 768.1 " " «0.2832 Total Train <  40%.0 " <0.1561
Run 6 - Front Half Run & - Front Half
Emissio Emissio
vmstc Qs Rate V¥mstd Qs Rate
Metal wug/sample (Ft3) (ACFM} (1b/hr) Hetal wug/sample (ft3) (ACFM) [1b/hr)
silver < 0.700 B4.9 247445 < 0.000 Silver < D700 B5.27 243603 < 0.00D
Arsenic 31.8 " " 0.012 Arsenic 38.4 " " €.015
Barium 29.2 ! " 0.011 Barium 33.4 " " 0.013
Cadmium 4.85 * " 0.002 Cadmium 7.05 " " 0.003
Chromium 14.2 “ " 0.005 Chromium 27.5 " " D.0i0
Lead 32.8 " " 0.013 Leacd 30.2 t " 0.012
Selenium 20.2 ! " 0.008 Seienium 14.3 " " 0.005
Jotal Metals< 133.8 " < (.05} Total Metals< 151.6 " " < 0,058
Run b6 - Back Half - Run 8 - Back Half
: Emissio Emissio
Vmstd Qs Rate : VYmstd Qs Rate
Metal ug/sample {ft3) (ACFM) (1b/hr) Metal = ug/sample (ft3) (ACFM) (Ib/hr)
Silver < 0.906 B4.9 247446 < 0.00D Silver < 0.B84 §5.27 243603 < 0.000
Arsenic 0.258 " " 0.000 Arsenic 34.9 " " £.013
Barium < 2.58 " " < 0.00]1 Barium <« 2.53 . Y o« 3.001
Cadmi um 0.640 " " 0.000 Cadmi um 0.614 " " 0.000
Chromium < 1.55 " 'oe .00} Chromium 1.85 " . 0.001
Lead 1.50 " " 6.001 tead 1.36+~ " " 0.00
Selenium 434 “ " 0.166 Selenium 441 ' " 0.168
Total Metals< 441.4 " " < 0.169 Total Metalse 483.1 " " <« D.184
Total Train < 575.0 " " «0,2195 Total Train <« 634.7 " " <f.2422

G-4
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Run 9 - Front Half

Emissio
Ymstd Qs Rate

Metal ug/sample (ft3) {ACFM) (1b/hr)
Silver < 0.700 B5.27 243603 < 0.000
Arsenic l.4 " " 0.008
Barium 11.0 " " 0.004
Cadmium 12.4 " " £.005
Chromium 9.23 " " 0.004
Lead 18.8 " " 0.007
Selenium 10.7 " 0.004
Total Metals< B4.2 " " o« 0.032

Run § - Back Half

Emissio

Vmstd Qs Rate

Metal ug/sample {ft3) (ACEM) (1b/hr)

Silver < 0.969 B5.27 243603 < 0.000

Arsenic 78.4 " 0.030
Barium < 2.77 " " e 0,001
Cadmium 0.670 " " 0.000
Chromium 2.24 " " 0.001
Lead 1.62 " " 0.001
Selenium 188 " " 0.072
Fota)l Metals< 275.7 " " <« 0.105

Total Train < 339.9 - " «D,1373







APPENDIX H

OPTIMIZATION TEST

PARTICULATE SIZING DATA SUMMARY AT
ESP INLET AND OUTLET
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APPENDIX 1

OPTIMIZATION TEST

PARTICLE SIZING PLOTS—
ESP INLET AND OUTLET
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_APPENDIX J

OPTIMIZATION TEST

CARBON IN FLYASH
LOI DATA SUMMARY






BRW - Cassville, Ash % Carbon (ASTM-D3178) Re

Date Sample # % Carbon:

3/31 Il 23.5
471 12 12.4
4/2 i3 10.8
4/3 14 3.3
4/6 I5 8.0
4/7 18 .2
4/8 17 8.1
4/8 18 15.0

4/10 19 21.0

4/13 114G 18.8

4/15 Il 16.4

4/36 1.2 14.7

4/21 i1z 15.2

4722 114 20.C

4/23 115 2C.3

a/z4 116 30.4

4/27 117 12.4

4/28 1:18 15.0

4/28 119 3z.3
5/l 12¢ 34.9
5/1 121 1.2

5/16 Ige 22.6

5/16 123 3.5

5/17 124 34.5

5/17 1gs 28.3

5/18 126 13.9

5/1% 127 14.9

5/19 128 13.6

5/20 129 14.3

5/20 130 23.8






APPERDIX K
PERFORMANCE TEST

CONTINUOUS EMISSION MONITOR
DATA SUMMARY






Time Date CEM_MIAS CEM_MIAS CEM _MERS CEM_MEAS CEM_MEAS CiM_MEAS CEM_MIAS
DRY_COL  DRY_COK  DRY_CO2  DRY_NOX  DRY_SDzL DRY_S0zd  [DRY_OZ
JT ouT ouT cuT ouT out out

10:00:21 2&-5ep-92 15.22 15.22 15.38 308.85 1254.86 1255.03
10:15:21 28-Sep-82°° 16.737 16171" 15,38 303.93 1238.56 123887
10:30:21 2&-Sep-§2 25.31 25.35 15.38 308.23 1258.4% 1258.73

fHe g AN DY LI T 213 =4 1272 CC 1234 LD

U807 0 (5')99'92 eC. o7 Ti ol T EE T T ot
11:00:21 28-8ep-82 15.27 15.18 15.39 313.34 1286.38 1286.27
$1:15:2]1 25-5ep-92 19,13 19.11 15.38 309.06 1286.38 12B6.27
11:30:2] 28-%Sep-§2 20.90 20.84 15.38 314.41  1265.66 1265.59
11:45:2] 28-Sep-92 14,18 14.10 15.39 311.44  1271.86 1271.92
12:00:21 28-Sep-92 . 14.18 14.10 15.51 309.97 1279.40 1279.14

12:15:21 28-5ep-82 14.18 14.10 15.51 312.99  1283.45 1283.50 18
12:30:21 28-Sep-52 16.06 16.01 15.51 316.88 1284.21 12584.39 18
12:45:21 28-Sep-52 17.61 17.61 15.81 313.44  1296.81 1287.21 18
13:00:21 28-Sep-82 21.48 21.51 15,51 350.03 1320.73 1320.80 51
13:15:2] 25-5ep-52 18.57 18.83 15.38 505.76 1596.67 158B.56 18
13:30° 21 28-5ep-92 9.31 5.29 15.51 544.46 1287.12  1257.31 18
13:45:2. 25-Sep-82 9.31 9.39 15.51 520.37 1326.65 1326.5b 67

14:00;2. 28-Sep-82 12.16 12.32 15.62 50B.60 135B8.60 1358.67
14:15:21 28-Sep-92 en.6l 20. 80 1¢£.62 §27.42  1311.38 1311.62
14:30:21 28-Sep-92 13.67 13.8] 15.62 £36.53 1286.85  1297.06
14:45:2] 2B-5ep-82 13.67 13.81 15.62 534.31 1273.48 1273.85
15:00:21 26-Sep-£2 15.14 15.25 15.82 544.79 1268.20 1268.86

15:15:21 2E-5ep-92 15.14 16.25 15.82 §52.10 1327.4D0 1327.83 81
15:30:21 28-5ep-92 17.18 17.26 1£.62 567.85 1336.27 1336.8C §1
15:45:2] 2&-5ec-§2 17.19 17.26 15.52 Sg4.2¢ 1298.15 1298.58 81
16:00:21 2E-Sep-92 31.8] 31.08 15.52 896.07 1305.01  130%.38 i
16:15:21 28-5ep-S¢ 16.76 16.8% 15.82 547.72 1328.45 1328.62 91
16:30:21 28-5ep-582 16.78 16.98 15.52 544 44 1360.73 1361.14 a1

16:45:21 28-5ep-G2 16.78 16.28 15.52 539.41 1351.12 1351.41
17:00:2) 25-5Sep-92 16.78 16.98 15.67 535.85 1334.81 1335.37
17:15:21 28-5ep-82 21.05 21.28 1£.37 514,11  13D4.38 1304.83

17:30:21 28-Sep-82 13.52 381 15.42 £22.86 1333.25 1333.66 g
17:45:20 2E-Ser-92 13.62 13.El 15.45 570.11 13%8.52 1385.05 57
18:00:21 28-Sep-§2 5.69 §.Gp 1£.45 884,38 1357.77  1i57.85 57
18:15:21 2&-Sep-8¢ g.69 £.832 15.45 EgE. 43 1334.56 1334.96 57
18-20:2. 28-Sep-82 12.08 12,18 15.27 509.44  j261.7%  1262.02 27

18:45:20 2B-Sep-52 47 .42 47.77 18.38 382.6] 1269.02 1268.30
16:00:2. 28-Seo-82 15.58 20.04 15.54 332.56 1286.74 1267.00
19:15:21 26-Sep-92 1€.29 18.36 15.54 318.93  1245.00 1245.38
19:30:2] 28-3ep-92 16.2¢ 18.36 15.54 312.69 1241.54 ]241.98
19:43:21 28-Sep-92 18.28 18.36 15.54 316.23 1243.20 i243.%%
20:00:2 28-5ep-92 16.29 18.36 15.77 324,18 1254.84 1254.74
2G:15:21 28-5ep-§2 16.9¢ 15.80 15.77 327.09 1286.27 1266.00
20:30:2] 28-Sep-82 16.99 16.80 15.94 329.87 1263.97 1263.87
20:45:21 28-5ep-82 16.99 15.80 15.94 327.71  1267.58  1267.48
21:00:21 28-5ep-92 15.80 18.63 15.76 328.33  1274.16  1274.00
21:15:2]1 26-5ep-82 i7.067 16.82 15.60 320.34 1287.18 1286.81
21:30:21 268-5ep-92 17.07 16.42 15.60 315.17  1288.37 1288.23
21:£5:21 28-Sep-8Z 17.07 16.92 S.60 311.61  1321.14  1320.87
22:00:21 28-Sep-%2 17.07 16.92 15.60 3]5.02 1338.51 1338.20
22:15:21 28-5ep-92 26.07 25.98 18.63 308.16 1345.51 1349.37
22:30:21 28-5ep-92 18.06 17.78 15,69 319.77  1300.76 1300.59

wwwmwmwmmwmwwwwmmc.:m(ummhwmwwwwwuwwwwmnhwmwmwmwwu P2 L L3 L
D
-

K-3



Time Date CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MIAS CEM_MEAS (M _MEAS
DRY_COL  DRY_COH  DRY_CO2  DRY_NOX  DRY_S02L DRY_S024  DRY_02
ouT ouT outT ouT ouT outT out

22.45.2] 28-Sep-92  20.19  20.00  15.89  316.35 1342.98 1342.73
23:00:21 28-Sep-92  22.81  22.72  15.89  324.46 1381.69 1391.36
23.15.21 28-Sep-92  36.42  36.34  15.69  304.30 1545.11 1544.88

23:25:2] 28-Sep-82  37.05  35.95 15,80  272.85 1357.77 1357.43

813821 28=Sepse 587 4712 15 28 310 43 1288 B3 1258 40

3
3
3
4
3
4
01:45:21 28-Sep-92 50.83 1.08 15.43 304.81  1311.10 1311.1% 4
02:00:21 29-Sep-92 83.36 53.62 15.43 303.30  1327.16 1327.19 4
02:15:21 29-Sep-82 53.36 53.62 15.53 310.14  1304.27 1304.15 4
02:30:21 29-Sep-92 45.20 45 .44 15.53 324,32 1313.22 1313.47 4
02:45:21 29-Sep-92 43.07 43.28 15.53 327.22 1305.10 1304.70 4
03:00:21 28-Sep-92 41.860 41.82 15.53 339.98 1321.73  1321.54 4
03:15:21 29-Sep-92 41.60 41.82 15.53 334.1%  1312.23 1312.21 4
03:30:2! 29-Sep-92 41.60 41.82 15.53 334.36 1328.11 1328.23 4
03:45:21 29-Sep-92 38.11 38.23 15.83 360.47 1325.46 1328.47 4
04:00:21 29-5ep-82 38.11 37.33 15.53 365.67 121z.97 1312.63 4
04:15:21 29-Sep-82 38.1 37.33 15,53 358.17 1312.97 1312.63 4
D&4:30:2] 29-5ep-82 38.11 37.33 15.583 366.14 1321.68  1321.57 4
D4:4%:21 29-Sep-92 .20 35.47 15.53 368.71 1323.22 1322.88 4
05:00;21 29-Sep-52 39.25 39.47 15.53 369.88 1335.43 1335.38 4
05:15:21 29-Sep-82 30.70 30.82 15.53 383.84 1322.8D0 1322.53 4
05:30:21 28-Sep-92 28.88 29.15 15.53 382.26 1309.61  1309.48 4
05:45:21 29-Sep-92 28.88 28.15 15.53 381.20 1312.24 1311.82 4
06:00:21 2%-5Sep-82 61.23 61.35 15.53 302.63 1379.50 1378.42 2
06:15:21 29-Sep-9¢ 26.27 25.34 15.53 267.62 1299.41 1283.36 3.
06:30:21 29-Sep-52 24.08 24.17 15.53 258.69 1299.41 1299.36 3.28
06:45:21 29-Sep-92 24.08 24.17 15.43 307.51  1297.21  1297.00 3
07:00:21 29-5Sep-82 19.02 19.07 15.33 292.93 1230.45 1230.42 3
07:15:21 29-%ep-§2 28.52 28.55 15.45 278.18 1306.70 1308.84 3
11:00:21 29-%ep-82 1. 3 4
11:15:21 29-Sep-92 3 4
11:30:21 29-Sep-92 3 4
11:45:20 29-Sep-82 3. 3
12:00:21 2%-Sep-52 £.84 3
12;15:21 29-Sep-92 8 3
12:30:21 258-Sep-S¢ 1 3
12:45:21 29-5ep-92 §. . . . . 2
13:00:21 29-Sep-S2 11.32 11.48 15.28 517.22 1274.95 1275.C% 3
13:15:21 28-Sep-82 11.32 11.48 15.28 512.11 1278.02 1278.1% 3
132:30:2) 25-%ep-82 12.93 13.00 15.29 £11.34 1286.78 12896.74 3
13:48-2] 29-Sep-9¢ 12.83 14.0! 15.28 £13.37 1298.93 1295.8S 3
14:00:21 29-Sep-92 12.93 14.01 15.29 517.28 12717.21  1277.3§ 3
14:15:21 29-5ep-92 12.93 12.32 15.28 525.7% 1273.57 1273.80 3
14:30:21 29-%ep-92 - 11.6% 12.32 15.29 5z4.04 1261.34 126).41 3
14:4%8:21 29-Sep-92 11.88 12.32 15.29 526.74 1253.23 1253.21 3
15:00:2) 29-5ep-92 13.04 12.32 15.28 533.05 1288.22 1288.45 3
15:15:2) 29-5ep-92 11.75 12.32 15.28 534,29 1285.40 1285.54 3
15:30:21 2§-Sep-92 21.93 22.10 15.29 £34 .50 }298.26 1299.20 k!
15:45:21 29-Sep-92 9.33 9,41 15.1¢ 522.08 1256.21 1255.99 4
15:00:21 29-Sep-92 11.17 11.30 15.14 459.65 1248.16 1247.81 3
16:15:2]1 29-5ep-92 19.03 15.186 15.23 311.32 1260.80 1260.74 3

~
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Time Date CEM_MEAS [EW_MEAS CEM_MIAS CEM_MEAS CEM_MIAS
DRY COL  DRY_COK DRY_[D2 DRY_NOX  DRY_S02L ORY_S02k  DRY_D?
ouT ou outT ouT out our out

16:30:2] 29-Sep-92 3E.35 35.57 15.23 316.42 1260.80 1260.74
16:45:21 29-Sep-92 - 23.39.-. 23.58. 15.23.  311.50 1234.1% 1233.91 .
17:00:21 29-Sep-92 19.84 20.02 15.13 319.81 1234.19 1235.14
17:15:2) 20-Spp-82 24 R? 25.05 15.13 318,81 1251.84 1251.75

3

3

3

17:30:21 29-Sep-82 24.82 25.05 15,13 319.91 1268.03 1257.%2 3.
17:45:21 29-5ep-92 24.82 25.05 15.13 319.01 1273.52 1213.27 . 3.32

. 18:00:21 28-Sep-92 23.07 23.20 15.13 305.40 1281.66  128l.41 3

18:15:21 29-5ep-82 23.02 23.20 15.13 300.78  1281.66 1281.41 3

18:30:21 29-Sep-92 21.87 22.01 15.13 301.51 1283.58 1283.41 3

1B:45:21 29-5ep-92 21.87 ¢2.01 15.13 298.97 1287.28 1287.15 3

19:00:21 25-5ep-82 21.87 22.01 15.13 295.40 1283.40 1283.24 3

19:15:21 28-5ep-82 21.87 22.01 15.05 295.86 1283.40 1283.24 3

19:30:2] 29-5ep-82 21.87 22.08 15.05 287.38 1283.40 12B3.24 3

19:45:2]1 29-5ep-92 z1.87 22.0l 15,05 299.)8 1274.88 1274.77 3

20:00:21 28-Sep-92 2i.87 22.0% 15.05 3p7.7¢4 1281 .32 1281.33 3

20:15:2] 29-Sep-92 259.04 29.33 15.05 313.49 1283.90 1283.82 3

20:30:21 29-Sep-92 26.2% 26.55 15.05 329,19 }286.82 1286.71 3

20:45:21 29-5ep-92 34.3% 34.5E 15.05 326.14  1286.82 1286.71 2

21:00:21 29-5ep-5¢ 3i.60 31.70 15.05 338.22 1285.47 1285.22 3

21:15:21 29-Sep-82 27.86 28.16 15.05 327.12 1284.38 1285.23 3

21:30:21 28-Sep-52 27.86 28.16 15.05 308.90 1284.38 1283.92 3

21:45:21 29-Sep-S2 20.34 20.47 15.05 303.85 1286.65 1286.42 3

22:00:21 29-Sep-82 14.65 14.81 15.05 285.61 12§91.8% 1281.54 2

22:15:2}) 29-Sep-92 13.64 14,81 15.15 291.91 1299.58 1289.61 3

22:30:21 29-Sep-92 26.66 26.88 15,15 280.30 1312.16 13i2.14 3

22:45:21 25-Sep-82 49.02 458 33 15,15 282.81 1318.32 1318.32 3

23:00:21 29-Sep-92 3420 34.46 15.1% 282.81 1335.80 1335.94 3

23:15:21 29-%ep-92 72.57 73.18 15.15 274.59 1447.19  1447.32 3

23:30:21 29-5ep-82 52.55 52.88 15.30 299.10 1559.05  1558.04 4

23:45:21 28-5Sep-82 5z2.58 5Z.88 15.12 330.53 1435.06  1435.08 5.
00:00:21 30-Sen-82 £5.80 56.14 15.24 288.52  1357.4¢ 1357.53 4.57

01:30:2) 3CG-Sep-82 56.3¢ 56.45 i5.27 358,24 1271.16 1271.28 4

01:45:21 30-Sep-92 £2.92 53.05 15.27 357.33  1267.90 1268.04 4

§2:00:21 30-5ep-92 55.5¢4 56.03 4

02:15:21 30-5ep-82 54.07 54.20 4

4

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

% .27 365.82 1292.83  1292.54
02:30:21 30-Sen-92 48.90 48.84 1
1
1
1

5
5.27 371.19 1296.40 1296.47
5.37 331.27 1298.70 1298.58
02:45:21 30-5ep-82 43,81 43.87 £.27 336.87 1279.11 - 1278.08
03:00:2! 30-5ep-82 4]1.83 41.86 5.37 327,38  1279.11 1279.08
£3:15:2} 30-Ses-82 40.27 40,27 5.37 334,52 1270.17 1270.16
03:30:2] 30-Sep-82 40.27 40.27 15.37 331,69 1270.17  1270.16
£3:45:21 30-5ep-92 41.64 41.69 15.37 331.81 1270.17 1270.16
04:00:21 30-5ep-92 41.6¢ 41 €8 15.37 343,70 1271.83 1271.8C
C£:15:21 30-5ep-92 41.64 41.69 1£.37 355,38 1296.26 1296.1S
0£:30:21 30-Sep-82 38.23 38.25 15.16 4]11.26 1393.98 1393.58
D4:45:2] 30-Sep-82 13.48 13.48 15.16 482.39 1232.85 1232.E66
03:00:2]1 20-Sep-92 8.2¢ 9.17 15.35 453,25 1261.68 126].78
05:15:21 30-Sep-82 10.43 10.38 15.35 430.24 1256.28 1256.29
05:30:2] 30-Sep-92 12.15 12.05 15.35 437.36 1238.8¢ 1238.89
0:45:21 30-Sep-82 §.39 £.30 15.35 459,03 1250.93  1250.84
£6:00:21 30-Sep-92 22.74 22.70 15.35 440.68 1261.53  1261.40
06:15:21 30-Sep-82 9.33 9.24 15.35 464,26 1257.42  1257.36



K-6

Time Date CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS
DRY_COL  DRY_COH  DRY_COZ DRY_502L DRY_S02H  DRY_DZ
ouT out ouTt ouT outY ouT

C06:30:21 30-Sep-92 5.56 5.52 15.35 517.46 1234.88 1234.87 3.42
06:4%:21 30-Sep-92 3.81 3.87 15.35 474.09 1244.32 1244.30 2.77
07:00:21 -30-Sep-52 3.91.. 3.87 15.35 481.16.  1236.6¢ 1236.62 . 2.71.
07:15:21 30-Sep-92 2.65 2.56 15.23 511.50 1245.46 1245.54 3.57
07:30:21 30-Sep-82 1.56 1.48 15.23 531.10 1253.87 1254.10 3.57
07:45:21 30-5ep-92 1.56 1.48 15.23 538.38  1268.20  IZ68.73 357
08:00:21 30-Sep-82 1.56 1.48 15.23 549 88 1282.31 1282.00 3.57
08:15:21 30-Sep-92 1.56 1.48 158.23 549,25 1252.29 1252.26 3.36
08:30:21 30-Sep-92 1.56 1.48 15.11 541.33 1254.87 1254.B6 3.57
08:45:2] 30-Sep-92 1.56 1.48 15.11 543.58 1254.87 1254.8% .57
09:00:21 30-Sep-92 1.56 1.48 15.11 540.88 1210.68 1210.55 3.57
09:15:21 30-Sep-92 1.56 1.48 15,11 531.44 1216.50 1216.40 3.57
09:30:21 30-Sep-92 2.93 2.90 15.11 547.27 1226.680 1226.50 3.57
09:45:21 30-5ep-92 Z.83 2.80 15.11 557.62 1238.891 1240.03 3.36
10:00:2{ 30-Sep-92 2.83 2.90 15,11 557.62 1239.81 1240.03 3.3%
16:15:21 30-Sep-82 4.38 4.36 15.11 541.74 1210.24 1210.18 3.36
10:30:21 30-Sep-52 4.38 4,36 18,11 530.09 1229.37 1228.%1 3.36
10:45:21 30-Sep-92 5.85 5.80 15.33 531.58 1241.90 1242.14 3.36
11:00:21 30-Sep-922 5.85% 5.80 15.20 538.63 1208.07 1208.09 3.36
11:15:21 30-5ep-92 S.85 5.80 15.20 555.86 1185.43 1185.58 3.62
11:30:21 30-5ep-52 13.49 13.47 15.08 487.12 1207.83  1207.83 2.68
11:45:2] 30-Sep-92 13.48 13.47 15.08 431.88 1212.26 1212.04 3.14
12-:00:21 30-Sep-92 16.82 16.70 15.08 44446 1201.75 1201.70 4.05
12:15:21 30-Sep-G2 19.51 19.47 15.35 44813  1234.17 1233.82 4.05
12:30:21 30-Sep-92 22.59 22.51 15.35 458.42 1238.03 1238.49 4.05
12:45:21 3C-5ep-92 25.45 25.43 15.35 457.29 1195.48 1195.23 4.05
13:00:21 3C-Sep-92 26.99 26.96 15.35 463.52 1172.19 1171.81 4.058
13:15:21 30-Sep-82 26.99 26.86 15.25 474 .68 1224.78 1224.05 4.05
13:30:21 30-Sep-82 30.27 30.35 15.25 476.37 1227.14 1226.83 4.05
13:45:21 30-Sep-52 30.27 30.35 15.25 480.82 1227.14 1226.83 4.26
14:00:21 30-Sep-92 31.91 31.96 15.25 494 .17 1220.78 1220.58 4.26
14:15:21 30-5ep-5§2 £2.78 42.74 15.25 479.67 1232.54 1232.1¢2 4.26
14:30:21 30-Sep-32 28.73 28.66 15.07 478.19  1220.77 1220.65 4.26
14:45:21 30-Sep-92 31.28 31.24 15.30 452 .49  1225.58 1225.23 3.86
15:00:21 30-Sep-82 25.3% 25.25 15.30 480.56 1254.14 1253.83 3.19
15:15:21 30-Sep-92 21.52 21.38 15.22 499,67 1225.08 1224.69 2.43
15:30:21 30-5ep-82 18.02 17.90 15.12 £09.3] 1201.85 1201.02 3.43
15:45:21 30-5ep-9¢ 18.02 17.80 15.12 £i5.87 1176.62 1176.42 3.42
16:00:21 30-Sep-92 16.35% 16.20 15.12 53¢.88 1158.17 1157.88 3.88
16:15:21 30-Sep-S2 13.13 i3.01 14.85 478.67 1008.71  1098.54 3.88
16:30:21 30-Sep-82 £6.82 26.71 14,99 351.00 1128.69 1128.73 3.4]
16:45:21 30-Sep-52 32.78 32.87 14.99 291.33  1140.71  1140.41 3.41
17:08:21 3{-5ep-92 43.51 40.47 15.08 785.94  11z8.25 1128.17 3.41
17:15:21 30-Sep-92 36.16 36.18 15.08 294.52 1123.28 1122.88 3.41
17:30:21 30-Sep-92 €2 50 €3.49 14.97 295.58 1335.71 1135.83 3.4
17:45:21 30-5ep-92 36.23 36.18 15.10 2B6.87 1128.28 ll28.29 3.41
18:00:21 30-5ep-32 36.23 36.18 15.10 296.52 1134.11 1133.83 3.41
18:15:2]1 30-Sep-8¢ 359.33 38.28 15.01 287.91 1153.18 1153.07 3.41
18:30:21 30-Sep-92 33.15 33.08 15.01 288.10 1154.54 1154.30 3.4
18:45:21 30-Sep-92 36.02 35.94 15.01 292.85 1140.08 1139.82 3.41
19:00:21 30-Sep-%2 36.02 25,94 15.10 291.04 1152.57 11%2.29 3.41



Time Date CEM_MEAS CEM_MEAS CEM_MZIAS CEM_MEAS CEM_MIAS CEM_MEAS CEW_MEAS
DRY_COL  DRY_{DH DRY_CO2 DRY_NOX  DRY_SOZL DRY_SO2H  DRY_02
ouT ouT ouT ouT ouT ouT U

=

18.45.9) 30-Sep-92 3417 3387  14.88  290.91 1157.03 1156.58

20:00:21 30-5ep-92 36.09 35,00 14.98 293,48 - 1168.27 1168.C0
20:15:21 30-5ep-82 7. 37.67 14.98 301.38 1176.18 1175.70
20:30:21 30-Sep-82 37.71 . 37.87 14.88 301.00 1166.62 1i66.20
20:45:2]1 30-Sep-92 7.1 37.67 14,98 294.78 1176.38 1176.05
21:00:21 30-Sep-92 7.n 37.67 14.98 a04.94 1184.22 1183.84
21:15:21 30-Sep-92 Y 37.87 14.98 285,84 1186.8% 1186.39
21:30:21 30-Sep-92 37.71 37.67 14.98 292.54 1186.85 1186.3%
21:45:21 30-Sep-92 39.93 38.90 15.09 297.74 1197.86 1197.66
22:00:2] 30-5ep-92 42.33 42.34 15.09 303.57 1196.67 1186.45
22:15:21 30-Sep-92 4881 48.86 15.00 -273.86 11B6.90 11B6.46
22:30:21 30-Sep-82 60.31 60.35 15.00 246.47 1194.82 1154.63
22:45:21 30-Sep-92 56.865 56.64 15.00 285.51 1315.85 1315.52
23:00:21 30-5Sep-52 68.51 BE.45 15.00 302.92 1770.24 1768.65
23:15:21 30-5ep-82 66.81 BE.78 15.00 371.00 1304.60 1304.33
23:30:21 30-Sep-82 70.27 70.22 15.08 338.65 1234.59 1234.55
23:45:21 30-5ep-82 70.27 70.22 15.09 337.20 1224.81 1224.48
01:30:21 0i-0c%-92 60.68 60.71 13.17 367.52 1198.45 1198.47
01:45:21 01-0cz-52 61.74 61.7§ 15.17 367.74 1206.52 1206.55
02:00:21 01-Oct-52 61.74 61.79 15.29 366.05 120B.38 1208.49
02:15:21 01-0ct-8¢ 60.03 60,10 15.28 367.08 1204.06  i204.18
02:30:2! 0l-Dct-52 61.57 61.61 15.29 365.29 1204.06 1204.18
02:45:21 01-Oct-92 £9.54 59.58 15.28 361.64 1212.04 1211.95
03:00:21 0i-Oct-82 58,54 59.58 15.28 361.13  1213.3%3  1213.13
03:15:21 01-0ct-92 61.25 61.32 15.29 350,08 1213.35 1213.13
03:30:2! 01-0ct-82 62.74 62.81 15.29 359.76 1215.585 1215.55°
03:45:2] 01-DOct-82 58.02 57.90 15.29 362.87 1213.4] 1213.2%
04:00:21 01-Dct-82 £8.02 -57.80 15,
04:15:21 0i-0ct-92 59.80 £9.85 15.
04:30:21 Q1-0ct-92 58.80 £9.95 1
04:45:21 01-Oct-82 £6.30 56.31 1
05:00:2% 0]-0ct-92 £5.06 £5.08 . . . .
05:15:21 01-0ct-92 47.17 47.22 15.28 339.97 1261.76 1261.84
05%:30:21 01-0ct-82 39.39 39.38 15.29 376.49 1258.38 1258.4C
0c:45:21 01-0ct-82 30.85 30.83 15.29 355.07 1238.38 1238.76
06:00:21 01-0ct-82 27.88 27.83 15.29 382.82 1226.00 1226.34
06:15:21 01-0ct-52 14.564 14.58 15.17 408.01 1226.00 1226.34
06:30:21 01-Oct-52 11.42 11.35 15.17 423,83 1249.22 124%.62
06:45:21 01-0c1-8¢ 14.18 14.14 15.17 423.93 1184.3% 118B4.54
07:00:21 Q]-0ct-92 14.18 14.14 15.01 487.43 1270.57  1270.79
07:15:21 D1-Qct-92 3.32 3.28 15.16 535.51 1235.10 1234.97
07:30:21 01-0ct-82 10.50 10.49 15.16 544,84 1233.66 1233.65
14:00-21 (!-Qct-92 16.48 16.62 14.92 B11.34 1249.85 1249.86!
14:15:2]1 01-0ct-92 28.99 28.31 14.82 608.30 1269.07 1269.52
14:30:21 0!-0ct-92 37.46 37.92 14.82 607.99 1288.61 12B9.69
14;45:21 01-0ct-92 45.39 45.95 14.92 606.02 1303.88 1305.22
15:00:21 01-0c:-92 £2.02 52.69 14.92 597.76 1314.26 13i5.65
15:15:21 01-0ct-92 55.6% 56.%2 14.92 tg4.78 1305.79 1307.30
15:30:21 01-0ct-82 58.81 59.67 14.92 586.28 1303.72  1305.33

E-3




Time Date CEM_MIAS CIK MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS
DRY_COL  DRY_COH  DRY_COZ DRY_NOX  DRY_SO2L DRY_SOZH DRY_D2
out ouT ouT outT ouT ot ouT

15:45:21 01-0ct-92 60.30 £1.03 14.82 585.67 1287.%8 128%.79
16:00:21 0i-Dct-92 64.35 65.11 14,92 582.21 1286.83 1288.84
16:15:21 01-0ct-82 63.26 64.06 14,92 §98.01 1285.99  1287.94
16:30:21 Q1-0ct-82 -63:26  --64:06 --14:92  578.78 130082 130260 -
15:45:21 0]1-0ct-82 63.26 64.06 14,92 573.43  1285.95 1297.78
17:00:21 0i-Oct-92 £3.26 f4 O 14 97 520.09 1287 p2  12pc gy

17:15:21 01-Dct-92 63.26 64.06 14.92 577.06 1277.39 1279.06
17:30:21 01-0ct-92 63.26 64.06 14.82 580.55 1244.04  1245.58
17:45:21 01-0ct-92 61.85 €2.70 14.92 575.15 1238.75 i241.22
18:00:21 D1-0ct-92 60.41 61.23 14.92 S70.50 1241.98  1243.43
18:15:21 D1-0ct-92 58.76 59.68 14,92 568.17 1220.68 1222.24
18:30:21 Qi-Dct-92 58.76 53.68 14.92 564.17 1205.74  1207.33
18:45:21 Di-Dct-82 56.54 £7.52 14.80 560.40 1203.12 1204.82
19:00:21 01-0ect-82 56.54 57.52 l4.80  S564.58 1208.56 1210.15
19:15:21 01-Dct-92 54.63 55.59 14,80 558.51 1197.68 1199.31
18:30:21 01-Dct-82 53.06 54,05 14.80 554.68 1189.07 1190.59
19:45:21 01-0ct-92 1.60 52.5¢4 14.80 555,53  1187.368 1198.93
20:00:21 Ql-0Oct-92 51.80 52.54 14.80 556.96  1204.82 1206.40
20:15:21 01-0ct-92 50.1¢ 51.08 14.80 567.56  1209.14  1210.66
20:30:21 01-0ct-92 36.82 . 37.66 14.80 563.89 1215.12 1216.05
20:45:2] 01-0ct-92 12.47 12.87 14.71 567.88  1181.27 1181.81
21:00:21 01-0ct-82 10.86 11.36 14.71 573.51 1181.27 1iB!.s!
2}:15:21 D1-Det-92 15.08 15.48 14.81 582.67 1186.45 1187.5%
23:00:2) 01-0c1-92 11,15 11.12 15.00 471.63  1247.83 1247.42
23:15:21 01-0ct-92 15.20 15.26 15.00 4B2.95  1223.85 1223.B6
23:30:21 01-Dct-892 16.55 18.62 15.10 492,71 1256.22 12%6.12
23:45:21 0]-Oct-92 18.58 18.62 15.10 493.22  1259.06 1288.17
00:00:21 02-Dct-82 20.82 20.78 15.10 496,98  1250.65 1250.7%
00:15:21 02-Dct-92 19.15 19.18 15.10 504.38 1246.1%  1246.24
00:30:21 02-Dct-92 21.18 21.23 15,01 489,84  1265.27 1265.%2
00:45:21 02-0ct-92 18.34 18.41 15.C] 481.23  1212.60 1212.82
01:00:21 02-0ct-92 18,34 18.41 14.78 471.87  1188.15 1188.45
01:15:2) 02-0ct-92 £7.80 57.96 14,78 341.23  1156.35 1156.8B
01:30:2: 02-0ct-52 22.58 £2.71 14.83 304,03 1185.85 1188.13
01:45:21 02-Det-92 28.68 28.80 14.93 273.35 11B0.13  1180.41
02:00:21 02-0ct-92 28.68 28.80 14.93 267.77  1165.27 1185.57
02:15%:21 02-0ct-92 32.26 32.40 14.63 263.39  1175.27 1175.78
02:30:21 02-0ct-92 36.984 37.10 14.83 258.10 1187.60 1187.78
02:45:2] 02-Det-92 47.89 48.20 14.83 257.32 1195.23  1185.49
03:00:2} 02-Dct-97 76.41 76.62 15.04 ¢58.56  1197.85 1197.¢4
03:15:21 02-0ct-92 75.39 75.82 15.14 262.84  1i88.80C 11B8.92
03:30:2] 02-0ct-92 78.52 75.68 1501 262.77 1184.83 1184.87
02:45:21 02-0ct-92 62.2% 62.44 14.50C 267,81  1173.43  1173.45
04:00:21 02-0ct-92 70.08 70.23 14.90 ¢66.13  1156.51 1156.74
04:15:21 02-0ct-92 46.58 46.75 14,90 264.16  1156.51 1156.74
04:30:21 02-Det-92 57.31 57.49 14.890 239.87 1258.96  1259.50
04:45:2] 02-0ct-92 €9.19 69.40 14.90 239.18  1320.10  1320.42
05:00:21 02-Cct-92 48.40 48.61 14,98 293,54  1394.19 1394.79
05:15:21 02-0ct-82 73.85 73.84 14.98 204.40 1263.98 1264.61

5:30:21 02-0ct-92 56.91 57.16 14.98 229.20 1253.08 1253.%2
05:45:21 02-0ct-82 43.02 43.27 14.98 265.48  1223.85 1224.29

uumwwwwwwwuwmwwwwmmwuwhhnhh:h-h;sng-blsbhhnbh.h'hh:h:hlh_h:h.a-:nn.
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Time Date CEM_MEAS CEM_MEAS CEM _MIAS CEM_MEAS CEM_MEAS CEM_MCAS CEM_MEAS
DRY_CDL  DRY_COW  DRY_COZ  DRY_NOX  DRY_SC2L ORY_SD2H  DRY_DZ
auT ouT out uT out out ou

=

06:00:21 02-0ct-92 3375 33.93% 28792 119162 1191.88- - 3.61--
06:15:21 02-0ct-9%2 28.84 29.01 282.60 1183.48 1193.88 3.6
BEI P O-Oet—92 2347 2168 254 37 121053 1711 OF 3.07

06:45:21 02-Dct-82 36.82 36.78
07:00:21 02-0ct-82 32.53 32.70
07:15:21 02-0ct-82 14.73 14.80
07:30:21 p2-0ct-82 5.72 5.74
07:45:2]1 02-0ct-92 9.98 10.¢7
09:30:21 02-Dct-82 17.85 17.95
09:45:21 02-0ct-82 17.85 17.95
10:00:21 02-0ct-92 17.85 17.95

12:00:21 02-0ct-92 8 8§

12:15:21 02-0ct-82 9 &

12:30:21 02-0ct-92 10. 8

12:45:21 02-0ct-92 § 8

13:00:21 02-0ct-92 7 ]
13:15:21 (2-0ct-82 7.3% 6.99

5 5

5 5

2 [

5 4

2 2

9

248.70 1215.12 1215.60
254.38  1215.12 1215.60
274.89 1213.86 1214.03
288.]16 1204.56 1204.76
278.24 1200.16  1200.44
274.66 1305.63 1306.02
286.77 1333.14 1333.853
282.76 1326.55 1326.65
310,16 1266.68 1266.87
312.04 1283.94 1284.08
315.21  1291.13 1281.17
315.35 1285.63 1285.81
304.81 1295.B1  1295.87
302.96 1283.66  1283.62
294,82 1253.03 1252.53
293.99 1263.20 l262.80
295.13 1241.80 1241.25
292.69 1245.00 1244.¢1
280,52 1245.00  i244.41
293.13  1231.85 1231.23
268.29 1229.9¢  1226.26
260.05 1234.81 1234.11
258,83 1238.09 1237.5%
266,08  1243.02 1242.53
265.45 1259.89  1255.65
270.58 1284.03 1283.67
274.35 1286.66  1286.23
278.89 1286.66 1286.23
284.91 1287.85 1287.3%
276.31 1289.85 1288.38
276.67 1289.85 1288.38
277.76  1281.34 1280.88
276.08 1287.28 1286.8%
287.69 1293.74 1293.44
267.36 1284.84 12B4.45
284.54 1291.72 1281.27
276.59 1281.3%  1280.82
274.85 1263.20 1263.14
275.41 1298.08 1296.18
272.06 1306.44 1306.42
277.42 1314.45 1314.15
277.86 127C.57  1270.48
274.01 1306.37 1308.13
285.44  1322.01 132]1.86
285.17 1297.94  1297.8B5
308.31 1315.27 1315.27
300.60 1517.01 1517.16
356.84 1b677.43 1677.66

13:30:2) £2-0ct-92
13:45:21 02-Dct-82
14:00:21 02-Dct-92
14:15:21 02-0ct-82
14:30:21 02-0ct-82 .
14:45:21 02-0ct-S2 10.04
15:00:21 02-0ct-92 18.42 18.88
15:15:21 02-Dct-92 1.18 20.83
15:30:21 02-0ct-92 16.78 18.24
15:45:21 02-Dcr-92 35011 34,70
16:00:21 02-0ct-52 20.83 20.11
16:15:2% 02-0ct-92 14,82 14.25
16:30:21 02-0c1-82 14.82 14.25
16:45:21 02-0ct-92 12.54 12.0]
17:00:21 D2-Dct-52 28.80 29.32
17:15:21 02-0ct-92 13.53 12.87
17:30:21 02-0ct-9¢ 14,68 14.12
17:43%:2] €2-0ct-92 14.69 14.12
18:00:21 02-0ct~82 14,69 14,12
18:15:21 02-0ct-92 17.86 17.30
18:30:21 G2~-0ct-92 35.79 35.89
16:45:21 02-0ct-92 £2.75 52.36
19:00:21 02-0ct-52 55.87 55.51
19:15%:21 02-0ct-92 81.25 80.97
15:30:2% (2-0ct-92 86.43 96.20
19:45:2) £2-0ct-82 105.79 105.62
20:00:2] 02-Dctr-92 92.69 9z.44
20:15:21 02-Dct-92 43.71 43,46
20:30:21 02-Dct-92 20.68 20.37
70:45:21 02-0ct-82 19.04 18.79
21:00:21 ©2-0ct-5¢2 16.88 16.54
21:15:21 02-0ct-92 16.88 16.54
21:30:21 02-0ct-92 27.64 27.41
21:45:21 02-0ct-92 25.56 25.38
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Time Date CEM_MEAS CEM_MEAS LEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS
. DRY_COL  DRY_COH DRY_CCZ  DRY_NDOX  DRY_SO2L DRY_SOZH  DRY_02
outT out ouT ouT ouT ouT ouUT

22:00:21 02-0ct-82 26.61 26.42 15.22 380.79 1387.07 1387.43
22:15:21 02-0ct-92 32.28 32.14 15.22 309.81 1334.28 1334.69
22:30:21 02-0ct-92 42.81 42.72 15.35 321.30 134]1.08  134].35
22:45:21° 02-0ct-82 45:82 -~ 45.7% 1535 320.54 132733 1327.70 -~
23:00:21 02-0ct-92 47.11 47.08 15.35 317.15 12982.52 12982.81

23:15:21 [B2.0cta0) AR 38 AR 32 15,35 321 .21 1302 &2 1307.90

23:30:21 02-0ct-92 43.67 439,62 15.35 219.64 1331.13 1331.38
23:45:21 02-0ct-92 50.87 50.85 15.35 319.07 1328.82 1329.87
00:00:21 03-0ct-82 50.87 50.85 15.35 327.21  1341.40 1341.62
00:15:21 03-0ct-92 £2.92 52.93 15.35 323.25 1344.54 1344.83
00:30:21 03-0ct-92 52.83 52.93 15.35 328.06 1344.54 1344.83
00:45:21 03-0ct-92 54.4]1 54.48 15.35 364.52 1334.81 1335.51
01:00:21 03-0ct-92 53.39 53.37 15.35 362.17 1351.85 1352.43
01:15:21 03-0ct-92 55.08 55.17 15.27 351.06 1338.08 1339.42
01:30:21 03-0ct-92 57.78 57.67 15.27 - 345,92 1329.01 13259.4%
01:45:21 03-0c1-92 bl.42 1.31 15.27 347.22 1338.40 1338.72
02:00:21 03-0ct-82 6B .45 £8.31 15.27 343.81 1343.58 1344.02
02:15:21 03-0ct-52 72.97 72.87 15.27 336.51 1340.80 1341.20
02:30:21 03-Qct-82 72.97 72.87 15.27 320.53 1348.75 1349.23
02:45:2) 03-0ct-92 77.06 76.97 15.27 J2z.42  1338.81  1338.20
03:00:23 03-0ct-92 77.06 76.97 15.27 323.09 1334.55 1334.82
03:15:21 03-0Qct-52 75,63 75.54 15.27 308.51 1303.70 1304.04
03:30:21 03-0ct-92 79.28 75.20 15.12 37z.14 1315.04 1315.6%
03:45:21 03-0ct-82 43.02 42.90 15.12 455,33 1388.86 1399.34
04:00:21 03-0ct-82 26.12 26.05 15.34 435.03 1329.5%  13729.97
04:15:21 03-0ct-82 32.68 32.48 15.34 460.21  1341.10 1341.54
04:30:21 03-0ct-82 36.863 36.45 15.34 479.38 1277.16 1277.62
04:45:2] 03-0ct-82 30.81 30.78 15.34 515.25 1283.16 12B3.58
05:00:21 03-0ct-82 28.B6 28 .86 15.34 564.58 1254.48  1255.13
05:15:21 03-0ct-92 30.z22 32.28 15.34 581.35 1293.63 1284.48
05:30:21 03-0ct-92 35.18 35.36 15.48 582.84  1307.30 1308.47
05:45:21 03-0ct-92 37.11 37.32 15.61 588.37 1307.30 1308.47
06:00:21 03-Dct-92 38.65 38.92 15.61 £83.15 1318.50 1319.28
06:15:21 03-Dct-92 38.65 38.82 15.61 567.93 1305.80 1307.01
08:20:21 03-0ct-92 39.80 40.11 15.81 . 578.26 1321.4%8 1322.73
D6:45:21 03-0c1-82 39.80 40.11 15.61 580.36 1313.20 1314.30
07:00:21 03-0ct-8¢ 33.80 40.11 15.47 586.17 1298.43 1300.78
07:15:2] 03-0ct-82 42.32 42.61 15.47 514.36 1326.55  1327.87
07:30:2] 03-0Oct-82 42.32 42.61 15.47 448,60 1358.0Z 1358.90
07:45:2) 03-0ct-92 47.60 47.86 15.47 45].60 1338.62 1339.85
08:00:21 03-0ct-92 40.41 40.66 15,38 458.80 1282.03 1283.17
06:15:21 03-0ct-92 35.94 36.23 1538 462.22 1242.26 1243.25
08:30:71 03-0ct-92 35.94 36.23 15.38 455,11  1183.57 1184.63
08:45:21 03-0ct-82 26.56 26.81 15.39 466.96 1181.74 1192.84
09:00:21 03-Dct-82 Z6.56 26.81 15.30 464.24  1245.77 1246.71
08:15:2] 03-0ct-82 19.67 18.78 15.18 508.14 1315.76 1315.78
09:30:21 03-0ct-92 15.88 16.11 15.18 535.07 1370.69 1371.7%
.09:45:21 03-0ct-~92 11.56 11.74 15.18 430.64 1391.55 1392.68
10:00:21 03-Dct-92 12.81 12.88 15.18 498 52 135470 1355.72
14:15:21 03-0ct-92 14.41 14.57 15.18 464.85 1351.18  1352.27
10:30:21 03-0ct~-82 18.12 19.17 15.18 464.58 1385.44  1386.2%
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Time Date CEM_MEAS CEWM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MZAS
DRY_COL  DRY_COK DRY_COZ  DRY_NOX  DRY_SO02. DRY_SO2H  DRY_O2
ouT o ouT out ouT ouT ouT out

03-0ct-9 18.12 . 19.17 15.28 466.26 1382.86  1384.11

PP
vorJuL LT oL Tt TITIT TY L oo

03-0ct-82 21.22 21.29 15.28 470.77  1344.13  1345.20
03-0ct-92 23.84 24.11 15.28 474,66 1328.76 1329.80
03-0ct-92 £3.84 24.11 15.28 438.32 1308.86 1309.81
03-0ct-92 25.98 26.24 15.28 475,36  1312.30 1313.3C
03-0ct-92 27.25 27.54 15.28 472.46 1315.04 1316.18
03-0ct-82 28.78 29.12 15.28 473.25  1355.44  1356.312
03-0ct-92 28.78 29.12 15.28 472.56  1370.87  1371.60
03-Dct-82 31.02 31.26 15.28 474.65 1373.25 1374.07
03-Dct-82 31.02 31.26 15.20 475,63 1370.20 1371.18
03-0ct-8¢ 24.71 25.00 15.20 472 .44  1364.54  13b65.57
03-0ct-82 22.0¢2 22.21 15.20 476.69 1298.86 1300.05
03-0ct-82 22.02 22.21 15.20 481.45 1358.21 1360.34
03-Dct-9¢ 22.02 22.21 15.20 478.86 1374.31 1375.34
03-0ct-82 20.34 20.57 15.20 475.66  1333.57 - 1334.73
03-0ct-92 20.34 20.57 15.20 476.54 1333.57 1334.73
03-0ct-92 19.24 19.44 15.20 478.62  1354,7z 1355.81
03-0ci-92 18.24 19,44 15.20 479.76 1314.60 1315.68
03-0ct-92 2¢.28 22.56 15.20 483,74 1281.79 ]292.84
03-0ct-82 39.61 39.82 15.20 477.93 1250.48 1261.80
03-0ct-82 25.85 26.16 15.20 490.93 1306.89 130%.08
03-Qct-82 2t.85 26.16 15.20 478.81  1369.07 1370.15
03-0ct-82 23.35 z3.68 15.20 478.72 1335.28 1336.89
03-0ct-82 23.39 23.5§ 15.20 474.83  1325.04 1326.11
03-0ct-92 23.38 23.69 15.20 478.81 1279.B8 1280.98
03-0ct-92 23.38 23.68 15.20 480.12 1301.07 1302.37
03-0ct-92 23.39 23.89 15.20 478.68 1278.47 1279.51
03-0Dct-52 24.54 24 .82 15.20 4BD.04  1256.04  1257.11
03-0ct-92 24.54 24.8¢ 15.20 487.30 1247.76 1248.77
i 03-0ct-92 26.0% 26.26 15.20 £51,17 1274.49  1275.42
03-Qct-92 26.05 26.2% 15.20 494 .92 1262.898 1264.04
03-0ct-92 28.05 26.26 15.20 515.62 1309.62 1310.79
03-0et-82 26,05 26.26 158,20 £19.27 1332.43 1333.82
03-0ct-82 19.82 19.566 15.20 586.04 1329.72 1330.81
03-0ct-92 16.03 16.17 15.20 581.93 1307.7C 1308.8B
03-0ct-92 14.53 14.83 15.20 561.42 1291.08 1282.16
03-0ct-92 14,53 14.63 15.20C 535.46 1291.08 1292.16
03-0ct-52 20.5¢ 20.61 15.20 537.14  1318.48  1319.51
03-0ct-82 24.75 24.88 15.08 S47.84 1305.20 1307.50
03-0ct-92 20.17 20.24 15.21 696.78 1255.68  1257.07
03-0ct-92 17.12 17.27 15.2} 599.48 1z90.81 1282.12
03-0ct-92 19.6% 19.71 15.21 £97.87 1225.33 1326.50
03-0ct-92 Z1.64 21.72 15.21 595.65 1311.44 1312.5]
03-0ct-92 23.57 23.71 15.41 601.02 1265.92 1267.06
03-0ct-92 25.68 25.88 15.41 B04.32 1292.94 1284.15
03-0ct-82 26.77 26.99 15.52 602.64 1245.73 1247.03
03-Dct-92 28.21 28.50 15.52 604.55 1297.27 1288.46
03-0ct-92 29.49 25.80 15.60 599.76 1291.04 1292.31
03-Qct-92 29.49 29.80 15.60 602.10 1312.61 1313.85
03-0ct-82 31.60 31.92 15.60 578.1% 1299.14 1300.46
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Time Date CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MIAS
DRY_COL  DRY_COX  DRY_COZ  DRY_NOX  DRY_SCZL DRY_S02H  DRY_02

0uT ouT ouT ouT ouT ouT - ot

22:30:21 03-0ct-82_ A5.B0  474.80 : . 4.

23:45:21 03-0ct-82 15.60  450.01 71346712 1347.17 3:64°
00:00:21 04-0ct-92 15.18  372.05 1228.12 1230.08 3.26
G0:15:21 04-0ct-92 TE.I0 U847 TS37T 266 ST tra 124285 326
00:30:21 04-0ct-92 §5.15  £5.46 15.37  269.90° 1346.D]  1346.95 3.0
00:45:21 04-Oct-52 54.33 54.73 15.37  298.61 1333.50 1334.85 3.42
01:00:21 04-Oct-S2 52.88  53.2l 15.37  316.25 1335.27 1336.33 3.42
01:15:21 04-0ct-92 £7.11 57.48 15.37 300,54 1314.12 1315.11 3.42
01:30:21 04-0ct-92 59.67 60.01 15.49  307.43 1320.7) 1330.76 3.42
01:45:21 04-0ct-92 57.66  58.01 15.8¢  311.65 1324.89 1325.9% 3.42
02:00:21 04-Oct-92 56.24 56.61 15.50  313.37 1294.73  1295.79 3.42
02:15:21 04-Get-92 §7.29 5764 15.50  312.03 1301.05 1302.17 3.42
£2:30:21 04-0ct-92 57.29 57.64 15.46 '319.70 1328.43 1320.41 3.42
02:45:2) 04-0ct-92 52.17  52.42 15.46  321.00 1326.43 1327.28 .42
03:00:21 04-Dct-92 4554 46.67 15.46  331.24 1334.86 1335.10 3.95
03:15:2) 04-Oct-92 59.83 59.98 15.45  308.05 1347.72 1347.80 4.86
03:30:21 Dé-Oct-82 63.13 £3.15 15,46  327.44 1330.83 1331.16 5.20
03:4%:21 04-Oct-92 £4.57 64,63 15.57  378.39 1274.97 1275.30 5.20
04:00:21 04-Oct-92 66.25 66.14 15.57  323.62 1280.17 1280.51 5.20
04:15:21 04-Oct-92 £6.25 65.14 15.87 325,68 1284.56 1284.99 5.20
04:30:21 04-Dct-82 £8.9¢ 68.80 15.57  328.8% 1232.05 1292.88 5.20
04:45:21 04-0ct-92 70.25 70.24 15.57  326.75 1299.72 1300.41 £.20
05:00:21 04-0ct-92 70.38 70.24 15.57  327.35 1318.5] 1318.69 5.20
0%:15:21 04-Oct-92 70.35 70.24 15.57  324.48 1309.26  1309.67 5.20
05:30:21 94-0ct-§2 70.35 70.24 15.57  328.36  1297.17 12¢7.713 5.20
05:45:2] D4-Oct-82 71.65 71.56 15.57  320.83 1282.09 1282.43 5.20
06:00:2]1 04-0ct-92 71.85 7i.54 15,57 323,46 1260.25 1260.50 5.20
06:15:21 04-Dct-92 70.29 70.22 15.86  324.19 1262.67 1263.1% 5.20
06:30:21 04-Dct-92 70.29 70.22 15.66  325.66 1264.95 1265.36 5.20
06:45:2] 0é-0ct-02 70.25 70.22 15.65  325.59 1263.15 1263.69 .97
07:00:21 04-0ct-92 70.28 70.22-  15.66  327.00 1269.06 1269.68 4.97
07:15:21 04-0ct-82 70.28 69.18 15.66  326.39 1251.84 1252.28 4.97
07:30:21 04-0ct-92 §7.9% 67.85 18,66  329.63 1257.B4 1258.09 4.97
07:45:2] 04-0ct-92 67.9% 67.86 15.66 336,08 1271.14 1271.83 £.23
08:00:21 04-Dct-92 4} .BE 41,62 1.5 365,13 1258.60 1289.12 5.67
08:15:2) 04-0ct-92 29.87 26.68 15.54  368.14 120S,61 1210.02 5.67
08:30:21 04-0ct-92 32.36  32.11 13.54  362.11 1288.67 1280.14 5.67
08:45:2] 04-0ct-92 32.35 32.11 15.5¢ 353,44 1339.89  1340.24 5.45
£9:00:2] 04-0ct-62 36.12 25.94 15.18  353.77 1338.75 1239.22 5.46
09:15:21 D4-Oct-92 42.34 42.17 18,56  341.8] 1383.34 1383.85 5.21
02:30:2] 04-0ct-92 28.39 38.32 15.56  336.6% 1300.99 1301.54 .2}
09:45:21 04-0ct-82 38.35 38.32 15.56  325.90 1237.35 1237.86 5.21
10:00:21 04-0ct-92 29,45 28.32 15.86 - 343.83 1204.75  1205.93 5.53
12:00:21 02-0ct-92 45.12 45.15 15.10 322,77 1224.24  1224.25 2.78
12:15:21 04-0ct-92  52.17 52.20 15.10  278.63 1233.06 1233.2 4.48
12:30:21 04-0ct-92 57.25 §7.23 15.10  252.47 1245.81 1245.72 4.27
12:45:21 D4-Oct-92 66.46 665.34 15.20  233.58 1253.87 1253.8] 4.27
13:00:21 04-0ct-92 63.49 63.66 15,20 243.21 1267.35 1267.23 4.27
13:15:21 04-0ct-92 60.57 60.66 1820  257.47 1258.77 1236.72 4.27
13:30:21 04-Dct-92 61.85  61.96 15.20  255.18 1268.80 1268.64 4.27
13:45:21 04-Oct-92 61.86 £1.96 15.20  257.95 12B4.42 1283.97 4.27
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Time Date CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MIAS CEM_MEAS
- DRY_COL  DRY_COH  DRY_CGZz  DRY_NOX  DRY_302t DRY_SG2H  DRY_02
LITH ouT ouT ouT out ouT ouT -
14:00:21 04-0ct-52 60,57 6061 15200 © 252,87 © 127326 1272.87 7 421
14:15:2]1 04-0ct-82 61.84 61.89 15.20 251.47  1270.73  1270.45 4.27
HT30 2 ed=0ct82 684 189 1526 PO RETS— AR 427
14:45:21 04-0ct-82 61.84 6l.89 15.20 257,67 1294.53 1294.55 4.27
15:00:2] 04-0ct-92 BE.10 66.14 15.20 257.07 1308.57 1308.60 4.27
15:15:21 04-Dct-92 58.2% 58.16 15.20 260.51 1280.35 128D.22 4.27
15:30:21 04-0ct-82 58.25 £8.16 15.28 265.57  1176.92 1176.7% 4.27
15:45:2] 04-0ct-92 58.25 58.16 15.28 267.52 1315.95 1315.81 4.27
16:00:21 04-0ct-82 86.01 86.02 15.28 272.32  1364.39 1364.31 3.83
16:15:21 04-0ct-92 48.28 48.25 15.28 374.96 1363.25 1364.31 3.54
16:30:21 04-Dct-92 108.39 108.07 15.18 396.97 1266.61 1267.42 3.54
16:45:21 04-Dct-92 26.24 26.18 15.05 486.84 ]289.74 1258.8B5 4.14
17:00:21 04-Dct-92 20.46 20.37 15.25 4B6.49 1382.15 13B82.13 3.04
17:15:21 04-0Dct-92 22.6] 22.53 15.25 493 .98 1338.86 1333.68 3.04
17:30:21 04-0ct-92 24.13 23.99 15.2% 502.36 1364.64 1364.47 3.35
17:45:21 04-0ct-92 24.13 25.01 15.25 502.87 1312.30 1312.06 3.35
18:00:21 04-0ct-92 24.13 25.01 14.96 477,12  1242.57 1242.71 4,58
18:15:21 04-0ct-82 35.27 35,25 15.12 263.78 1255.83 1255.82 3.2
18:30:21 04-Dct-92 £7.92 £7.89 15.32 214.50 1261.02 1260.97 2.53
18:45:21 04-0ct-92 61.86 61.75 15.32 272.77 1318.25 1317.73 .12
159:00:21 04-0ct-82 43.29 43.26 15.32 318.57 1335.77 1335.80 3.B4
19:15:21 04-Dct-92 51.37 51.27 15.40 333.73  1387.56- 1387.46 5.32
19:30:21 04-Dct-82 £8.78 £8.75 15.40 365.34 1333.62 1333.58 5.64
19:45:21 (4-0ct-82 51.46 1.46 15.31 429.77 1285.83 1285.70 £.64
20:00:21 04-Dct-82 38.76 39.72 15.31 417.54 1317.84 1317.51 4.86
20:15:21 04-Dct-92 £2.6] 42.56 15.48 391,19 1322.13  1321.73 4.96
20:30:21 D4-Det-92 45.01 44.88 15.48 3gr.11  1g95.27 1285.13 4.96
20:45:21 04-0ct-92 45.12 46.05 15.65 3aga.02  1272.40  1272.29 4,71
1:00:21 04-Dct-82 48.12 46.05 15.48 381.35 1316.74 1316.40 4.71
ra 21:15:21 04-0ct-82 49.03 48.93 15.49 386.43 127460 1274.48 4.71
i 21:30:21 04-0ct-92 43,03 48.93 15.49 388.45 1325.80 1325.50 4,893
- 21:85:21 04-0ct-92 51.73 51.77 15.82 389.88 1270.38 1270.28 4.83
22:00:21 04-Dct-82 51.73 51.77 15.62 384.44  1323.01 1323.12 4.83
22:15:21 04-0ct-92 53,60 53.60 15.62 351.88 1353.0C 1353.24° 4.83
22:30:21 04-0ct-92 53.6¢ 33.60 15.62 363.01 1356.82 1356.96 4.08
22:45:2]1 Q4-0ct-02 58.40 58.50 15.62 374.46  1332.5]1 1332.48 4,08
23:00:21 04-0ct-52 18.40 58.50 15.62 367.00 1326.76 1326.76 4.08
23:15:21 04-0ct-92 58.40 58.50 15.50 347.25 1333.01 1333.20 3.87
23:30:21 04-0ct-92 58.40 58.50 15.50 300.92 1347.27 1347.32 3.34
23:45:21 04-0ct-82 60.82 60.89 15.58 277.64 1330.03 1329.98 3.34
00:00:21 05-0ct-92 73.52 73.5} 15.68 ?92.74 1305.80 1305.85 2.34
00:15:21 05-0ct-82 60.40 50.37 15.49 292.49  1335.79  1335.43 3.34
00:30:21 05-0ct-92 58.72 58.68 15.49 285.87 1380.02 1379.66 3.34
00:45:21 05-0ct-92 60.30 60.29 15.49 291.47 1392.83 1392.68 2.34
01:00:21 05-0ct-92 58.48 tg.54 15.49 296.01 13B88.24 3389.09 3.34
01:15:21 05-0ct-92 58.48 58.54 15.49 301.64 1372.95 1373.00 3.55
01:30:21 05-0ct-82 61.92 62.02 15.49 300.27 1406.1%9  1406.14 3.55
01:45:21 05-0ct-82 60.23 60.33 15.4§ 308.91 1409.76  1409.73 3.55
02:00:2] 05-0ct-82 66.65 66.68 15.40 332.29 1384.32 1384.34 4.12
02:15:21 05-0ct-92 56.87 56.92 15.82 318.43 1386.08 1386.0¢ 3.73
02:30:21 62.68 62.80 15.52 325.40 1360.40 1360.46 4.15

05-0ct-92
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Time Date CEM_MEAS CEM_MEAS CEM _MIAS CEM_MEAS CEM_MEAS CEM_MEAS CEM_MEAS
ORY_CO.  DRY_COH- DRY_COZ DRY_NOX DRY_SO2L DRY_SD2H  DRY_D?
ouT ouT ouT ouT aut out outT

02:45:2]1 05-0ct-92 62.69 62.80 15.52 335.37  1366.77 1366.85
03:00:21 05-0ct-92 62.69 62.80 15.52 334.16 1358.35 1358.29
03:15:21 05-0ct-92 60.04 60.16 15.4] 338.88 1361.64 1361.72
03:30:2) 05-0Dct=92- - 58044 8852 1EA4) 336005 1371:74 " 1371.B3
03:45:2) 05-0ct-92 56.04 55.98 15.4} 334.19  1375.18 1375.53

04 00: 23 O5a0ct=g? o4 77 E4 71 1L 43 336 31 33an ar  yepnro

04:15:21 05-0ct-92 54.77 54.71 15.4} 333.48  1369.65 1369.65
04:30:21 05-0ct-82 53.51 53.47 15.4} 333.48  1335.08 1335.31
06:00:21 05-0Oct-82 22.59 22.31 15.12 338.25 1292.50 1292.78
05:15:2] 05-Dct-92 22.58 22.31 15.12 346.93  1314.35 1314.48
06:30:21 05-Dct-92 22.59 22.31 15.12 316.14  1332.80 1332.84
06:45:21 05-Dct-92 21.22 20.97 15.12 290.80 1311.86 1312.18
07:00:21 05-0ct-92 27.3% 27.16 15.12 295.18  1317.19 1317.46
07:15:21 05-0ct-92 27.39 28.18 15.12 318,45 1332.05 1332.17
07:30:21 05-0ct-92 29.03 28.38 15.20 320.94 1323.24 1323.44
07:45:21 05-0ct-92 27.85 28.1% 15.20 318.03  1324.79 1325.03
08:00:21 05-0ct-92 15.585 19.28 15.20 343.42 1327.89 1328.0%
08:15:21 05-0ct-92 21.77 21.47 15.20 334.64 1336.36 1336.27
06:30:21 05-0ct-92 23.37 23.08 15.20 323.85  1357.4z2  1357.42
08:45:21 05-Dct-92 20.35 20.05 15.20 329.50 1346.88  1346.5%
09:00:2]1 05-Dct-82 17.58 17.25 is5.

09:15:21 05-0ct-92 14.26 13.93 15, . . .
09:30:21 05-0ct-82 21.72 21.34 15.20 304.68 1304.47 1304.35
038:45:21 05-0ct-92 10.33 9.95 15

10:00:21 05-0ct-92 17.51 17,15 5. . . .
10:15:21 058-Dct-92 27.40 27.08 15.20 304.07 1339.70 1338.51
10:30:21 05-Dct-92 40.08 39.69 15.20 286.12 1333.75 1333.5%
10:45:2! 05-0ct-92 34.72 34.31 15.08 283.76  1322.59 1322.30
11:00:21 05-0ct-82 34.72 34,31 15.24 296.77  1314.65 1314.66
11:15:21 05-0ct-82 34.72 34.31 15.24 286.77 13]4.B5 1314.86
11:30:21 05-0ct-92 30.91 30.56 15.24 308.09 1291.27 129].18
11:85:21 05-0ct-92 37.34 36.5] 15.12 292.70 1248.37 1248.07
12:00:21 05-0ct-92 75.62 76.39 15.12 272.63 1236.03 1237.87
12:15:21 05-0ct-82 43.70 43.4] 15.12 255,06 1271.56 1271.1%
12:30:21 03-0ct-92 33.66 33.29 15.12 267.50 1297.74  1297.4]
12:45:21 05-Dct-92 60.49 60.25 15.22 399.59  1379.53 1379.45
13:00:21 05-0ct-92 14.74 14.54 15.22 464.43 1545.94 ]546.08
13:15:21 05-0st-82 14.74 14,54 15.22 489.18 1576.4% 1576.90
13:30:21 05-Dct-82 14.74 14,54 15.22 480.89 1381.08 138].40
13:45:21 05-0ct-82 14.74 14,54 15.22 476.86 1339.83  1340.27
14:00:2] 05-Dct-92 18.51 18.48 15.14 435.80  1406.30 1406.53
14:15:21 05-0ct-92 18.5] 18.49 15.14 466.67 1559.g5 1588.72
14:30:2] 05-0ct-82 20.86 20.92 - 15.14 480.86 1422.37 1422.80
14:45:21 05-0ct-92 18.37 15.41 15.30 513.87 1319.18 1319.80
15:00:21 05-0ct-82 19.37 18.41 15.30 494.09 1256.78 1257.%58

b b G LD GaX G 0 L) 00 P PO R GoF G Gad D0 G G GaF Cad Gat ) G0 Bad G N O O 0 Gad Cad Tad 029 Cad 00 Cad &3 Bo Bu S35 B P fu P
. PR - i :
~
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EM_MEAS CEM_MTAS CEM_MEAS CEM_MEAS | _M
DRY_CC.  DRY_COK DRY_COZ  DRY_NOX  DRM_sCel DRY_SC2n  DRY_O2

ouT ouT ouT out oui OuT ouT
15:15:21 05-0ct-92 15.37 19.41 15.18 410.35 1238.37 1238.9B 3.65
18:30:21 05-0ct-92 23.67 23.75 15.18 381.67 1271.37 1272.21 3.85 -
15:48:21 05-0ct-82 22.47 22.55 15.18 431 .60 1262.25 1262.B4 4.03
16:00:27 05-0ct-9¢ 3528 3533 515 38527127530 1275 BY 2.12
16:15:21 0%-0ct-82 41,32 41.38 15.31 350.29 1305.85 1306.61 2.72
16:30:21 05-Dct-92 . 37.58 37.67 15.21 3%8.98 1310.81 1311.50 3.18
16:45:2% 0S-Cct-92 22.85 22.75 15.21 354 91 1286.8B0 1287.53 3.46
17:00:21 05-0ct-82 30.65 30.80 15.21 396.23 1279.18 1280.00 2.46
17:15:21 05-0ct-82 25.02 25.11 15.13 447.04 1314.91  1315.68 3.46
17:30:2] 05-0ct-92 25.02 25.11 15.13 499,23 1309.53 1310.36 3.48
17:458:21 05-Qct-92 21.02 21.10 15.13 510.21 1320.81 1321.46 3.46

18:00:21 05-Oct-82 18.12 18.18 15.03 523.16 1322.98 1322.6B
18:15:21 05-0ct-82 18.12 18.1¢ 15.03 £13.00 1329.93 1330.83
18:30:21 05-0ct-92 18.12 18.18 15.03 B00.12 1332.67 1333.44
18:45:21 05-0ct-92 32.3% 32.49 15.03 413.51 1335.B6 1335.37
16:00:2) 05-0ct-32 21.61 2. .68 15.03 409,67 1338.28 1338.B%
‘18:18:21 D5-0ct-52 26.44 26.52 15.032 ape .94 1325.15  1325.87
19:20:21 DE-0et-92 26.24 26.32 15,12 381,65 1385.893  1346.5G
19:45:21 05-0ct-92 2b. 44 26.52 15.13 363.10 1364.02 1364.65
20:00:2i 0&8-0ct-82 25.30 0 25.30 15.13 383,45  1360.77 1361.31]
20:15:21 05-0ct-82 29.63 29,68 15. . .
20:30:21 05-0ct-02 29.63 29.68 15.13 351,57 133%8.17 1335.98
20-45:21 05-0ct-82 29.52 29.83 18

15

21:00:21 05-0ct-82 36.3 35.40 13 332.35  1297.13  1287.%8 2

1:15:21 D5-0ct-82 33.54 23.62 15.31 378.17 1305.47  1306.40 42
21:30:2% 05-0c%-92 27.55 27 .87 15.12 524,57  1437.55 1437.94 13
22:00:21 05-Oct-G2 §.74 &8 15.01 582.89 1277.31 1277.24 58
22:15:21 0%-Der-82 9.74 438 15.15% §87.25 1280.48  12B0.44 .58

22:30:21 05-0ct-82 11.18
22:45:21 G5~Qct-82 13.30
23:00:21 05-0ct-82 13.5¢
23:15:21 05-0cz-92 13,50
23:30:2] 05-0ct-52 11.78
23:45;21 05-Dct-82 11.78
00:00:2] 0E-0ct-92 11.78
00:15:21 06-0ct-92 13.61
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00:30:21 06-Oct-82 11.75 11.38 15.21 574,58 1232.82 1232.82 .25
pC:45:21 06-0ct-92 G.1% B.74 15.12 583,50 1223.47 12¢3.31 .62
01:00:21 0€-Oct-92 1.73 11.31 15.12 £3) B8 1237.26 1237.17 .87

£1:35:21 06-0cs-92 17 .68 17.32 15.32 485,49 1242.80 1242.70
01:30:21 06-0ct-52 1465 14.26 15.32 473.60 1241.40 1241.26

3
3

3

3

3

3

3

2

3

3

3

3

3

3

3

21:45:21 05-Dct-92 15.95 15.88 15.01 551,76 1256.05  1256.3¢ 4.0z

i 3
3

3

2

3

3

3

3

3

4

4

4

3

3
4.

Di:45:21 06-0ct-£2 37.44 35.46 21.79 B10.32 2136.3C 2134.53 11.68

02:00:21 06-0Oct-82 46.2¢ 40.62 1.680 78.58 174.04 169.10 £1.00
02:15:21 06-Qct-92 61.14 57.18 -0.64 9.1% -26.90 -29.58 21.00
02:30:21 06-Oct-52 79.33 75.66 -1.00 1.91 -74.86 -77.49 21.00
02:45:21 [B-Ccti-52 82,58 85.24 -1.00 0.82 -53.98 -96.34 2..00
03:00:21 06-Qct-82 65.03 62.71 -1.00 2.47  -104.77 -105.78 21.00
03:15:21 05-0ct-92 72.57 69.56 -1.35 1.1 -1lil.82 -114.65 1.00
03:30:21 06-0ct-82 62.12 78 .55 -1.1%8 1.40 -116.35 -118.50 21.00
03:45:21 06-0ct-92 67.04 63.24 -1.15 2.48 -119.67 -126.37 21.00

K-15






"APPENDIX L

'PERFORMANCE TEST

M17 PARTICULATE LOADING AT
ESP INLET—-DATA SUMMARY






BAW/WPLL, Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 9/28/92 Printed 29-Oct Test No./Type: M17-1101 Avg Velocity Head {in H20) dP{avg) 1.174

"
-

Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1100-12507"

"
™~
>
w
e

Avg Orifice Meter Reading {in H?D} dH(avg)

PARAMETER SYRBUL VALUE
(calc.) Avg Stack Temperature (degF} T(s avg) = 4Bi.2Z
_Nozzle Diameter, Actual {in) N(d) 6.232
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) Ti{m avg) = B4.1
Gas Meter Correction Factor (alpha) 0.9990
Stack {Duct) Dimensions (in): ) Avg SQRT(dP) = 1.068
Radius (if round) R 0.00
tength (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W 216.00
trea of Stack (sq ft) Als) { 9$6.00} N Meter Volume (std, cu. ft.} Vi{m std) = 66.54
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{ws) = 0.078
Total Sampling Time (min} {theta} ( 96.00)
Baromeiric Pressure [in Hg) P{b) 29.8% Mol. Wt.. Stack Gas Dry Mid) = 2[.EC
tack Static Pressure [in H20) P{stack} 20.000
Gas Meter Initial Reading (cu ft} 847.16 Mol. Wt., Stack Gas Wet Mis) = 2% 82
Gas Meter Final Reading {cu ft) 1015.51
het Gas Sample Volume {cu ft} V(m) { 68.35) Abs Stack Pressure {in Hg) "P(s} = 3l.:%
Vol of Liguid Collected (ml) Vi{c) 122.0 Avg Stack Velocity (ft/sec) Vis avg) = 77.2
Vol of Lig @ Std. Conpos. (scf) Viw std) { 5.743 )
we. of Filter Particutate (gm} 7.0081 Isokineticity (%) %1 = €12
wt. of Probe Wash Particulate (gm) 0.0000
wt of Combined Particulate {gm)} M{p) ( 7.0081 ) Stack Gas STD Vol Flow (dscfm) Q(s) =
0z Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (azfm) 0la) =
£0Z Concentration (by CEM) % Cco2 15.45 Percent XS Air PEA =
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(or/dscf) C(s sid) =
N2 Concentration (by diff.) % NZ { 81.31) Particulate toading, B7% 02({mg/oscw)C(s sid} =
Particulate Loading, dry @ 7 % 02 (gr/dsc?) =
tample | dflock [velocity|Orifice Stack Gas Meter SQRT{gP) jHeat Input Rate, MEtu/hr =
Foint Time |Head, dP|Meter.dH| Temp Temp {degf) Particulate Emission Rate{lb/hr) Eip) =
(in H20)|{in HZO)| (degF) in | out Particulate Emission Rate{1b/MBtu) =
------- B G R it L L R L Lt LR LD Dttt
Al 4_00 0.96 1.81 438.00 78.0 79.0 0.9798
2 4.00 0.83 1.77 458.00 Bz.0 719.0 0.9644
3 4.00 0.93 1.77 460.00 83.0 79.0 0.9644
Bl 4.00 1.02 2.28 470,00 84.0 80.0 1.0100
z 4.00 0.96 1.82 477.00 83.0 79.0 0.9798
3 §.00 0.98 1.86 480.00 85.0 80.0 0.9899
€l 4.00 1.20 2.28 483.00 86.0 0.0 1.0854
4 4.00 1.20 2.28 474.00 B6.0 80.0 1.0954
3 4.00 1.80 3.42 480.00 BB.O 8l.0 1.3418
Di 4.00 1.50 2.8% 481.00 87.0 81.0 1.2247
2 4.00 1.20 2.28 481.00 88.0 81.0 1.0954
3 4.00 1.20 2.28 478.00 88.0 82.0 1.0954
£l 4.00 1.20 2.28 466.00 87.0 B1.0 1.0954
2 4.00 1.30 2.47 483.00 88.0 82.0 1.1402
3 4.00 1.00 1.80 489.00 B8.0 82.0 1.0000
El 4.00 1.00 1.80 494.00 B8.0 82.0 0.9950
2z 4.00 0.99 1.88 485,00 88.0 §2.0 1.0954
3 4.00 1.20 z2.28 499.00 88.0 82.0 1.0000
Fl 4,00 1.00 3.04 476.00 89.0 83.0 1.0000
2 4.00 1.60 3.4 488.00 80.0 B3.0 1.0000
3 4.00 1.20 2.28 485.00 90.0 83.0 1.0954
Fl 4.00 i.20 2.28 495600 91.0 83.0 1.0954
2 4.00 1.40 2.66 501.00 91.0 83.0 1.1832
3 4.00 1.20 2.28 506.00 gz2.0 83.0 1.0954
------- B S s AR L CEL CE L L
TOTALS | §6.00 | 28.17 | 54.99 |11548.00 |2088.00 | 1950.0 | 25.6320
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B&W/WPEL, Reburn Test Series, September, 1892

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL _ Performed by: Bowling/Janek . . e e e e e e e
" Date: 8/28/892 Printed 29-0ct Test ho./Type: M17-1102 Avg Velocity Head (in H20) gPlavg) = D.66I
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1500-16554
i Avg Drifice Meter Reading {in H20) dH(avo) = 1.25%%
PARAMETER SYMBOL VALUE
(cate.) : Avg Stack Temperature (degF) T{s avg} = 452.3
Nozzle Diameter, Actual (im) N(d) 0.232
Pitot Tube Correction Factor Cip). 0.8400 Average Meter Temperature {degF) T{m avg) = 8.2
Gas Meter Correction Factor (alpha) 0.9580
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.615
Radius {if round) R D.00
Length {if rectangular) L 64.00 . CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) ‘ A{s) { 96.00) Meter Volume {std, cu. ft.) V{m std) = 53.2G
# of Sample Points # 24 Stack Gas Water Vapor Proportion Blwo} = (.07¢%
Total Sampling Time {min) {theta) ( 86.00 )
Earometric Pressure {in Hg) P(b) 29.80 Mol. Wt., Stack Gas Dry Mig; = 30.EZ
tack Static Pressure (in H20) P{stack) 14.000
Gas Meter Initial Reading {cu ft) 7.1 Mol. Wt., Stack Gas Wet - Mls) = 2%.E7
Gas Meter Fipal Reading (cu ft} 72.10
Net Gas Sampie Volume (cu ft) vim) { 55.00) Abs Stack Pressure (in Hg} Bls) = 35.E:
Vol of Liquid Coliected (m1) ¥i(c) 93.0 Avg Stack Velocity (fi/sec) V(s avg) = L
Vol of Liq @ Std. Conds. (scf) Viw std) { 4.378 )
Wi. of Filter Particulate {gm) 3.4098 Isokineticity {%) 51 = ‘g7 .8
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) Mip) { 3.4098 ) Stack Gas STD Vol Flow (dscfm) Qis} =
02 Concentration {by CEM) % 02 3.83 Actual Stack Gas Vol Flow [(acfm) Giea} =
CCZ Concentration (by CEM) % Co2 15._45 Percent XS Air Pt =
CC Concentration (by CEM) % o b.c Particulate Loading, dry({gr/dscf) Cls sz} =
L2 Concentration [by diff.) % N2 { 80.72 ) Particulate toading, B7% QZ{mg/dscm)C{s s1a) =
Particulate Loading, dry € 7 % 02 {gr/dszf) =
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr =
Paint Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) Elp) =
{in H20}{(in H20)| (degF) in | out Particulate Emission Rate{1b/MEtu) .
------- e it iR T T T T PRI U
Al 4.00 0.62 1.18 447.00 74.0 75.0 0.7874
2 4.00 0.61 1.16 446.00 75.0 75.0 0.7810
3 4.00 0.58 1.12 457.00 78.¢ 76.0 0.7681
B 4.00 0.64 1.22 462.00 80.0 7.0 0.8000
4 4.00 0.81 1.16 4359.00 82.0 7.0 0.7810
3 4.00 0.56 1.06 460.00 84.0 78.0 0.7483
Cl 4.00 0.70 1.33 469.00 85.0 79.0 Q.8367
2 4.00 0.86 1.25 448.00 B86.0 80.0 0.8124
3 4.00 .67 1.27 457.00 87.0 81.0 0.8185
n 4.00 0.82 1.56 465.00 88.0 BZ2.0 0.8055
? 4,00 06.71 1.35 450.00 83.0 g2.¢ 0.8426
3 4.00 0.74 1.41 459,00 .0 83.0 0.8802
[ 31 4.00 0.75 1.43 448.00 91.0 B4.0 0.8660
2 4.00 0.6% 1.31 452.00 91.0 85.0 0.8307
3 4.00 0.60 1.14 454,00 92.0 B5.0 0.8000
£1 4.00 0.64 1.22 457.00 Q2.0 86.0 0.8124
2 4.00 0.66 1.25 458.00 93.0 87.0 0.58124
3 4.00 0.66 1.25 461.00 93.0 87.¢ 0.8426
Fl 4.00 0.71 1.35 429.00 93.0 88.0 0.8426
F4 4.00 0.69 1.31 442.00 93.0 88.0 0.8420
3 4.00 0.61 1.18 448.00 94.0 88.C 0.7810
Fl 4,00 0.6 1.16 454 .00 94.0 B8.C 0.7810
2 4.00 D.64 1.22 457,00 94.0 89.¢ 0.8000
3 4.00 0.67 1.27 460.00 94.0 89.¢0 0.8185
------- R b L L it T S Py Sy
TOTALS | 96.00 | 15.86 | 30.14 |10879.00 j2li2.00 | 1989.C | 19.5718
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BAW/WPRL. Reburn Test Series, September, 1982

ESP Inlet Method 17 Samples

TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS UFIELD DATA AVERAGES

Pramt—WPL ferfarmed Rnu11nnflanpk
Date: 8/28/92 Printed 29-Oct Test No. /Type M17- 1103 Avg Velocity Head (in H20) dP(avg} = 1.113
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1913-2055
Avg Orifice Meter Reading (im H20) dH(avg) = 2.110
PARAMETER SYMBOL VALUE
{cale.) Avg Stack Temperature (degF) T{s avg) = 48%.1
Nozzle Diameter, Actual {in) N{d} 0.232
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = 9s.¢
Gas Meter Correction Factor {alpha) 0.9880
Stack (Duct) Dimensiens (in): : Avg SQRT(dP) - = 1.CEa
Radius {if round) R 0.06
Length [if rectangular) L ' 64.00 CALCULATED VALUES
Width {if rectangular} W 216.0%
Area of Stack {sq ft) Als) { 96.00) Meter Volume (std, cu. ft.) Vim st3} = E7.10
# of Sample Points 4 24 Stack Gas Water Vapor Proportion B{wc} = 0.CS5
Total Sampling Time [min) (theta) ( 96.00 )
tarometric Pressure (in Hg) P{b) 28.90 Mcl. Wt., Stack Gas Dry Mid) = 23L.s8
Stack Static Pressure {in H20) P{stack) 20.000
6as Meter Initial Reading (cu ft) 76.00 Mol. Wt., Stack Gas Wet M(s) = 235.%1
tzs Meter Final Reading {cu ft) 146.30
het Gas Sample Volume (cu ft) v{m) {( 70.30) Abs Stack Pressure [(in Hg) Pls) = 21.37
vol of Liquid Collected (ml) Vi{c) 146.0 Avg Stack Velocity (ft/sec) V(s avg) = 7L
Vol of Lig @ Std. Conds. (scf) Viw std} [ 6.872 )
we. of Filter Particulate (gm) 6.3681 Isckineticity (%} ol = £7.5
Wt. of Probe Wash Particulate {gm} 0.005¢0
we of Combined Particulate {am) M{p) ( B.385%1 ) Stack Gas STD Vol Fiow (dscfm) Dis) = 232323
02 Concentratien (by CEM)} % 02 3.40 Actual Stack Gas Yol Flow [acfm) Gla) = &443777
C02Z Concentration {by CEM) % C02 15.97 Percent XS Air FEA = 6.8
€0 Concentration (by CEM) % Co 0.0 Particulate Loading, drylgr/dsc? C{s std) = - 1.484E
%2z Concentration (by diff.} % N2 { B80.83 ) Particulate Loading, B7% 02{mo/dscm){(s std) = - 28£5
Particulate Loading, dry B 7 % 02 (gr/dscf) = 1.1€32
sample | dCleck IVelocity|Crifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/nr = 12C0.01
Faint Time |Head, oP |Meter,dH| Temp Temp {cegF) Particulate Emission Rate{1b/hr) E{p) =2043 853
(in K20) [{in H20}| {degf) in | out Particulate Emissicn Rate(1b/MBtu) = 74537
------- bmmamme—adeacmemmtmdmmmeo———fosememm——dasmmre——feeeece——disasso———
Al 4.00 1.00 1.90 483.00 86.0 87.0 1.0000
2 4.00 1.00 1.80 483.00 87.0 87.0 1.0000
3 4.00 0.99 1.80 484 .00 90.0 88.0 0.9950
Bl 4.00 1.00 1.80 489,00 91.0 88.0 1.0000
4 4.00 0.97 1.84 468.00 94.0 89.0 0.9848
3 4.00 0.94 1.79 482.00 94.0 89.0 0.96%5
Ll 4.00 1.20 2.28 480.00 85.0 80.0 1.0954
2 4.00 1.00 1.90 477.00 97.0 50.0 1.0000
3 4.00 1.30 2.47 485.00 88.0 91.0 1.1402
Dl 4.00 1.20 2.28 433.00 98.0 92.0 1.0954
2 4.00 1.00 1.90 483,00 100.0 93.0 1.0000
3 4.00 1.20 2.28 4380.00 100.0 93.0 1.0854
El 4.00 1.20 2.28 468.00 89.0 93.0 1.0954
2 4.00 1.20 2.28 492 .00 100.0 93.0 1.0954
3 4.00 *1.00 1.90 497.00 100.0 94.0 1.0000
El 4.00 1.00 1.90 498.00 100.0 94.0 1.0954
2 4.00 1.20 2.28 500.00 101.0 94.0 1.0954
3 4.00 1.20 2.28 506.00 101.0 85.0 1.1402
Fl 4.00 1.30 2.47 480.00 102.0 96.0 1.1402
2 4.00 1.30 2.47 495.00 102.0 85.0 1.1402
3 4,00 1.20 2.28 501.00 102.0 94.0 ¥.0954
Fl 4.00 1.10 z.09 506.00 i02.0 86.0 1.0488
2 4.00 .20 2.28 509.00 i01.0 96.0 1.0954
3 4,00 1.00 1.90 512.00 101.0 96.0 1.0000
----------------------- frmmmemeefo—dsammwajemmmrm—mfeme——— —afmmmmn———
TOTALS | 96.00 ] 26.70 | 50.65 {11782.00 | 2341.0 f 2213.0 | 25.4179




BAW/WPRL, Reburn Test Series, September, 1987

ESP jnlet Methoc 17 Samples

ISOKINETIC PERFORMANCE WORKSKEET AND PARTICULATE CALCULATIONS FI1ELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek S o o -~
Date: 9/29/92 Printed 29-0ct Test No./Type: M17-1104 . Avg Velocity Head (in H20) dPlavg} = 0.B3l
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1330-1534
- B Avg Orifice Meter Reading [in HZC0] dH{avg) = 1.198
PARAMETER SYMBGL VALUE .
(ealc.) Avg Stack Temperature (degF) T(s avg) = 4&1.6
Nozzle Diameter, Actual (in) K{d) 0.232
Fitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = §3.0
Gas Meter Correction Factor {alpha) 0.9990
Stack (Duct) Dimensions [in): Avg SQRT(dP) = 0.78%
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 2i6.00
Area of Stack (sq ft) Als) { 96.00) Meter Volume {std, cu. ft.) Vim std} = 5B8.15
f of Sample Points ¥ 24 Stack (as Water Vapor Proporiion B{wo) = {.05C
Total Sampling Time (min) (theta) ( 86.00 )
Barometric Pressure (in Hg) P{b) 30.10 Mol. Wt., Stack Gas Dry M) = 23.%5
Stack Static Pressure (in H20) P{stack) 14.000
Gas Meter Initial Reading [cu ft) 148.21 Mol. Wt., Stack Gas Wet  M(s) = 29.73
Gas Meter Final Reading {cu ft) 207.56
het Gas Sample Volume (cu ft) V{m) { 59.35 ) Abs Stack Pressure (in Hg) P{s) = 31.13
Vol of Liguid Collected (ml} Vi{e) 87.6 Avg Stack Velocity (ft/seg) Vis avp} = s 7
Vol of Lig @ Std. Conds., {scf) V{w std} ( 4.095 }
wr. of Filter Particulate [gm) 4.0230 Isokineticity (%)} %1 = 107.8
Wi. of Probe Wash Particulate (gm} 0.0002
Wi of Combined Particulate {gm} M(p) { 4.0230 } Stack Gas $7D Vol Flow {dscfm} Gfs) = 18382¢
Cz C(oncentratien [by CEM) % 02 3.80 Actual Stack Gas Vol Flow {acfm) Qla) = 328524
32 Concentraticn (by CEM) % Co2 15.05 Percent XS Air FZA = 2.8
C0 Concentratien (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 1.C&75
N2 Concentration (by Giff.) % N2 { Bl.15} Particulate Loading, G7% 02{mg/dscmiC(s std} = 1885
Particulate Loading, dry @ 7 % 02 (gr/gscf} = O0.BESS
Sampie | dClock |Velocity|Orifice Stack Gas  Meter SQRT{dP) [Heat input Rate, MBtu/hr = 9]8.97
Foint Time |Head, dP{Meter,dH| Temp Temp (degF) Particulate Emission Rate{lb/hr) E{p) «]681.738
{in H20)|(in H2D)| (degF} in out Particulate Emission Rate(1b/MBtu) = 1,B303
------- B R Lt T T Uy VMR S PR Sy -
Al 4.00 0.62 1.18 420.00 74.0 73.0 0.7874
2 4.00 0.55 1.05 430.00 74.0 74.0 0.7416
3 4.00 0.55 1.05 453.00 76.0 75.0 0.7416
Bl 4.00 0.60 1.14 444.00 76.0 75.0 0.7746
P4 4.00 0.57 1.08 444.00 8C.0 75.0 0.7550
3 4.00 0.54 1.02 4867.00 8z2.0 76.0 0.7348
Cl 4.00 0.64 1.22 462.00 83.0 17.0 0.8000
2 4.00 0.60 1.14 450.00 84.0 78.0 0.7746
3 4.00 0.72 1.34 458,00 86.0 78.0 0.8485
D1 4.00 0.78 1.48 440.00 86.0 80.0 0.8832
2 4.00 0.70 1.33 461.00 87.0 BO0.C 0.8367
3 4.00 .70 1.33 457 .00 88.0 81.0 0.8367
£l 4.00 0.65 1.24 440.00 g7.0 81.0 0.8062
2 4.00 0.56 1.08 450.00 88.0 82.0 0.7483
3 4.00 0.65 1.¢4 457.00 8%.0 83.0 0.8426
3] 4.00 0.71 1.35 450.00 B8.0 83.0 0.8000
2 4.00 0.64 1.22 442.00 80.0 84.0 0.8185
3 4.00 0.67 1.27 450.00 91.0 84.0 0.8124
Fl 4.00 0.65 1.25 445,00 87.0 85.0 0.8124
b4 4.00 0.5% 1.12 452.00 88.0 85.0 0.8124
3 4.00 0.60 1.14 459.00 90.0 85.0 0.7746
Fl 4.00 0.64 1.22 466.00 91.0 86.0 0.8000
2 4.00 0.60 1.14 464,00 92.0 86.0 0.7746
3 4.00 0.60 1.14 467 .00 82.0 7.0 0.7746
------- R et o e L L Lt L LT T
TOTALS | 96.00 | 15.14 | 28.76 |10839.00 |2049.00 | 1934.0 | 19.0914

L-6




BEW/WPEL, Reburn Test Series,

September,

ESP Inlet Method 17 Samples

1892

ISOKINETIC PERFORMANCE WORKSHEET AND' PARTICULATE CALCULATTONS--

- FIELD-DATA AVERAGES - vo

Plant: WPL Performed by: Bnu11ng/Janek
Date: 9729757  Printed 29-Uey TesT No/Types MIF—H0E Avg Velocity Head [in H20) dplavg) = 1.CES
Sample Location: Unit 2, E£SP inlet Start/Stop Time: 1710-1914
Avg Orifice Meter Reading {in H20) dH{avg) = 1.7%¢
PARAMETER SYMBOL VALUE
{calc.} Avg Stack Temperature (degF) T{s avg) = 494.3
Nozzle Diameter, Actual {in} K(d) 0.232
Pitot Tube Correction Factor Cip) 0.8400 ‘Average Meter Temperature (degF) T{m avg) = 81.0@
Gas Meter Correction Factor {alpha) 0.9950
Stack {Duct) Dimensions (in): Avg SORT(dP) = 1.0Z7
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular} W 216.00
krea of Stack [sq ft) Als) { ©6.00) Meter Volume {std, cu. ft.) v{m std} = EZ.48
# of Sample Points ¥ 24 Stack Gas Water Vapor Propo-tion Blwe} = [.lCc
Total Sampling Time (min} (theta) { 96.00 ) .
Garomeiric Pressure {in Hg) ?(b) 30.10 Mol. Wt., Stack Gas Dry M{d} = 30.EL
Stack Static Pressure {in K20} P{stack) 20.000
- Gas Meter Imitial Reading {cu ft) 219.8! Mol. Wt., Stack Qas Wet M(s) = 28.27
Gas Meter Final Reading (cu ft} 275,53
Ke: Gas Sample Volume (cu ft) ¥(m) { 64.62) Abs Stack Pressure (in Ha) P(s) = 3.5V
vol of Liguid Collected (m1) Vi(e) 158.0 Avg Stack Velocity (ft/sez) Vis avg) = 75.€
Vol of Lig B Std. Conds. (scf) Viw std} { 7.437 ) .
wi. of Filter Particulate {gm) 5. 6487 Isokineticity (%) %1 £ g3 7
w:. of Probe Wash Particulate (gm) 0.0000
wt of Combimed Particulate (gm) Mip} { 5.6487 ) Stack Gas STD Vol Flow (gscfm) Qfs} = 22738
02 Concentration (by CEM) % 02 3.37 Actual Stack Gas Vol Flow {acfm} Ci{a) = 2337:C
£02 Concentration (by CEM) % C02 15 .48 Percent X5 Air PEA = 1T
{0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf} C{s std) = 1.3830
N2 Concentration {by diff.) % N2 ( 81.1% ) Particulate Loading, 87% 0Z{mg/gsem){(s std) = . 25t
Particulate Loading, dry @ 7 % 02 (gr/dscf} = 1.1078
Sample | dCleck |Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 1164 .84
Point Time |Head, dP|Meter dH| Temp Temp {degF) particulate Emission Rate{1b/hr) E(p) =2717.535
(in H20)|(in H20)} (degF) in | out Particulate Emission Rate(1b/MBtu} : = 2.3332
------- b Rrintiaiab b b el bt sttt
Al 4.00 0.98 1.67 470.00 82.0 83.0 0.9899
2 4.00 0.87 1.48 475.00 8z2.0 83.0 0.9327
3 4.00 1.00 1.7¢ 486.00 83.0 83.0 1.0000
Bl 4.00 1.00 1.70 488.00 B5.0 84.0 1.0000
2 4.00 0.85 1.46 486_00 86.0 83.0 0.9274
3 4.00 0.B7 1.48 505.00 86.0 84.0 0.9327
i 4.00 1.00 1.70 467.00 86.0 85.0 1.0000
2 4.00 0.97 1.65 480.00 89.0 85.0 0.9849
3 4.00 1.20 Z2.04 493.00 91.0 86.0 1.0954
D1 4.00 1.30 z2.21 460.00 81.0 87.0 1.1402
2 4.00 1.10 1.87 476.00 94.0 87.0 1.0488
3 4.00 1.10 1.87 437.00 85.0 88.0 1.0488
El 4.00 1.20 2.04 486.00 86.0 89.0 1.0954
2 4.00 1.10 1.87 487.00 858.0 90.0 1.0488
3 4.00 1.00 1.70 501.00 100.0 93.0 1.0000
El 4.00 1.00 1.70 505.00 102.0 100.0 1.0000
2 4.00 1.00 1.70 508.00 101.0 93.0 1.0488
3 4.00 1.10 1.87 514.00 101.0 94.0 1.1832
F1 4.00 1.40 2.38 493.00 93.0 93.0 1.1832
2 4.00 1.20 2.04 498,00 94.0 93.0 1.1832
3 4,00 0.9% 1.68 £10.00 97.0 93.0 0.9950
Fl 4.00 0.98 1.67 §23.00 88.0 93.0 0.98%9
? 4.00 1.10 1.87 526.00 100.0 94.0 1.0488
3 4_00 1.00 1.70 531.00 102.¢ 95.0 1.0000
-------------------------------------------------- T T T
TOTALS | 96.00 | 25.3z2 | 43.05 11135= il | 2223.0 | 2144.0 | 24.8774



BAW/WP&L.

Reburn Test Series,

September, 1997

ESP Inlet Metnod 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek . S o
- Date: 8/30/92 Printed 29-0Oct Test No:/Type: - M17-1106 - TUAVg Velocity Head [in HZO) df(avg) =0 754
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1240-1445
Avg UFifice Meter Reading (in H20) dRlavg) = U.33¢
PARAMETER SYMBOL VALUE ’ ]
- {eale.} Avg Stack Temperature (degF) T(s avg) = 402.9
Nozzle Diameter, Actual (im) N{d) £.232
Pitot Tube Lorrection Factor Cip) 0.8400 Average Meter Temperature {degF) T{m avg) =  87.5
Gas Meter Correction Factor {alpha) 0.%930
Stack (Duct) Dimensions {in): Avg SQRT(dP) = 0,506
Radius (if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) ( 96.00 ) Meter Volume (std, cu. fi.) V(im std) = 34.29
# of Sample Points # 24 Stack Gas Water Vapor Proportion E(ws) = [.0%9
Total Sampling Time {min) (theta} ( 96.00 ) .
Barometric Pressure (in Hg) P(h) 3C.10 Mol. Wt., Stack Gas Dry Mg} = 30.€7
Stack Static Pressure (in HZO) P(stack) 10.000
Gas Meter Initial Reading (cu ft) 275.80 Mol. Wt., Stack Gas Wet © M(s) = 26 .47
Gas Meter Final Reading (cu ft} 311.18
Net Gas Sample Volume (cu ft) V{m) { 35.36) Abs Stack Pressure (in Hg) P(s} = 30.84
Vol of Liguid Collected (m1) Vi{c} 8C.0 Avg Stack Velocity (ft/sez) Vis avg) = KRR
Vol of Lig @ Std. {onds. {scf) Viw std} [ 3.766 )
Wt. of Filter Particulate (gm) 4.0000 Isokineticity (%) %! = 1007
Wi. of Probe Wash Particulate (gm) 0.0000
Wi of Combined Particulate [gm) M{p} { 4.0000 ) Stack Gas STD Vel Flow {dsctm) Gls) =
02 Concentration (by CEM) % 02 4.32 Actual $tack Gas Vol Flow {acfm) s} = 204743
€02 Concentration (by CEM) % Co2 15.62 Percent X$ Air PEA = et
€0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf} C(s std) = 1.758&
N2 Concentration {by diff.) % N2 { B80.06 ) Particulate Loaging, @7% 02(mg/dscm)C{s s:d) = 3458
Particulate Loading, dry @ 7 % 02 (gr/dscf} = 1.513%
Sample | dClock |VelocityiOrifice Stack Gas Meter SQRT(dP)} |Heat Input Rate, MBtu/hr = 562.51
Point Time [Head, dPiMeter,dH| Temp Temp (degF) Particulate Emission Rate{lb/hr) Efs) =179C. 217
{in H20)1(in H20)| {degF) in out Particulate Emission Rate{lb/MBtu) = 2.1827
------- R e i, LT T M
Al 4.00 0.27 0.46 345.00 85.0 6.0 0.51%6
2 4.00 0.24 D.41 368.00 84.0 86.0 {.4889
3 4.00 0.26 0.44 399.00 85.0 86.0 0.5098
g1 4.00 0.24 0.41 416.00 86.0 | @&s.0 0.4899
2 4.00 0.24 0.41 401.00 86.0 | " B6.0 0.4899
3 4.00 0.23 0.39 416.00 87.0 87.0 0.4796
Cl 4.00 0.22 0.37 434.00 . 87.0 B7.0 0.4680
4 4,00 0.26 0.44 407.00 87.0 87.0 0.5099
3 4.00 0.33 0.56 416.00 §7.0 87.0 0.5745
D1 4.00 0.35 0.60 395,00 88.0 87.0 0.5916
2 4.00 0.26 0.44 418.00 90.0 88.0 0.5088
3 4.00 0.31 D.53 423.00 90.0 B8.0 0.5568
£l 4.00 (.26 0.44 378.00 90.0 88.0 0.5099
2 4.00 0.26 0.44 399.00 90.0 88.0 0.5089
3 4.00 0.23 0.39 409.00 91.0 89.0 0.4690
3 4.00 0.22 0.37 413.00 50.0 88.0 0.4796
2 4.00 0.23 0.39 412 .00 90.0 88.0 0.4796
3 4.00 0.23 0.39 416.00 89.0 88.¢ 0.5385
Fl1 4,00 0.29 .49 375.00 87.0 86.0 0.5388
2 4.00 0.27 0.48 387.00 86.0 87.0 0.5385
3 4.00 0.24 0.4] 400,00 87.¢ B7.0 0.4899
F1 4.00 0.24 0.41 409.00 83.0 87.0 0.4899
2 4.00 0.21 0.36 415.00 89.0 87.0 0.4583
3 4.00 0.21 0.36 418.00 89.0 87.0 0.4583
..................................................................
TOTALS [ 96.00 | 6.10 | 10.37 | 967G.00 | 2108.0 | 2093.0 | 12.1504

L-8



BEW/WPSL, Reburn Test Series,

ESP Inlet Method 17 Samples

September,

1852

 ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FlELD DATA AVERAGES

L-9

Plant: WPL Performed by: ™ Bowling/Janek - - e e
Date: 9/30/82 Printed 29-Oct Test No./Type: M17-1107 Avg VeTocwty Head {1n HZO} dPlavg) = D.684
Sample Location: Unit Z, ESP Infet 3tavt/>10p Hme 1308
.Avg Orifice Meter Reading {in H20) dH{avg) = 1.12%
PARAMETER SYMBOL VALUE
{calc.} Avg Stack Temperature {degF) T(s avg) = 443.0
Nozzle Diameter, Actua) (in} N{d) 0.232
Pitot Tube Correction Factor tip) £.8400 Average Meter Temperature {degF) T(m avg} =  96.5
Gas Meter Correcticn Factor {alpha) £.9990
Stack (Duct) Dimensions [in): Avg SQRT(dP) = D.E!S
Radius (if round)} R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular)} W 218.00
Area of Stack (sg ft) Als) { 86.00) Meter Volume {std, cu. ft.} Vi{m std) = 5E.86
# of Sample Points # 24 Stack Gas Water Vaper Proportion B{wo) = 0.083
Total Sampling Time {min) (theta) { 96.00)
Barometric Pressure {in Hg) Pib) 30.10 Mol. Wt., Stack Gas Dry M{d) = 30.84
Srack Static Pressure (in H20) P{stack} 14.000 .
Gas Meter Initial Reading {cu ft} 311.3 Mol. Wt.. Stack Gas Wet M{s} = 87%
Gas Meter Final Reading (cu ft) 369,55
Net Gas Sample Volume (cu ft) Vim} { 58.24 ) Abs Stack Pressure {in Hg} P{s) = 3l.13
Vol of Liquid Collected (ml} Vi{c) g0.0 Avg Stack Velocity (ft/sec) vis avg) = gE .1
Vol of Lig @ 5td. Conds. (scf) V(w std) [ 3.768 }
wt. of Filter Particulate (gm) £.7138 Isokineticity (%} %3 = 9.6
wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm} M{p) [ 5.7138) Stack Gas STD Vol Flow (dscfm} Q(s) 180262
02 Concentration {by CEM} % 02 3.33 Actual Stack Gas Vol Flow (acfm) Q(a) = 338432
CC? Comcentration (by CEM) % €02 15.07 Percent X5 Air PEA = 18.3
C0 Conzentration (by CEM) % Co 0.0 Particulate Loading. dry(gr/dscf) C{s std} = 1.5818
N? Concentration (by diff.} % N2 [ B1.B0 ) Particulate Loading, B7% D2(mg/dscm)C(s std) = 2871
Particulate Loading, dry @ 7 % 02 {gr/dscf) = T.284¢
Sample | dCiock |Velocity|Orifice Stack Gas Meter SURT(dP) |Heat Input Rate, MBtu/hr = 097B.8Z
Foint Time [|Head, dP|Meter ,dH} Temp Temp {degF) particulate Emission Rate{1b/hr) Elp) =258t .637
{in H20}|(in H20}| {degF} in out Particulate Emission Rate(lb/MBtu) = 2.643C
------- P et Al tnts Akttt
Al 4.00 0.66 1.12 434.00 86.0 B6.0 0.8124
2 4.00 0.60 1.02 437.00 B6.0 86.0 0.7746
3 4.00 0.65% 1.1} 444.00 88.0 86.0 0.B062
Bl 4.00 0.63 1.97 449,00 90.0 87.0 £.7937
3 4.00 0.63 1.07 423.00 3.0 88.C 0.7937
3 4.00 0.60 1.00 440.00 85.0 88.0 0.7746
Ci 4.00 0.67 1.14 435.00 97.0 91.0 0.8185
2 4.00 0.63 1.07 430.00 100.0 92.0 0.7937
3 4.00 0.77 1.31 443,00 101.0 93.0 0.8775
1} 4.00 0.75 1.28 400.00 100.0 94.¢ 0.8660
2 4.00 0.66 1.12 424.00 103.90 95.0 (0.8124
3 4.00 0.70 1.19 442.00 103.0 895.0 0.8367
El 4.00 0.79 1.19 452.00 104.0 88.0 0.8367
2 4.00 0.66 1.12 445.00 104.¢ 96.0 (.8124
3 4.00 0.60 1.02 451.00 104.0 97.0 0.7810
El 4.00 0.61 1.04 45400 104.0 98.0 {.8062
2 4.00 0.65 1.11 456.00 104.0 9.0 0.8082
3 4.00 0.65 1.11 480.00 103.0 98.0 0.8602
Fl 4.00 0.74 1.26 426.00 102.0 98.0 0.8602
F4 4.00 0.70 1.19 445,00 102.0 98.0 0.8602
3 4.00 0.85 1.1 453.00 101.0 88.0 0.8062
Fl 4,00 0.65 1.11 461.00 103.0 100.0 048062
2 4,00 0.70 1.19 | 462.00 | 10L.0 98.0 | 4.8367
3 400 0.67 1.14 466.00 102.0 98.0 0.8185
---------------------------------------- B e bt ST )
TOTALS l 96.00 i 15.93 ] 27.09 ]10632 00 | 2376.0 | 2255.0 | 19.6510



BEW/WPEL, Reburn Test Series, September,

ESP Inlet Method 17 Samples

1882

ISOKINETIC PERFORMANCE WORKSHEET ARD PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

L-10

Plant: WPL Performed by: Bowling/Janek
Date: 9/30/52 Printed 29-Oct Test No./Type: M17-1108 . Avg Velocity Head (in H20).. .. .. ... oPfavg)..=..0.705
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1945-2131
Avg Orifice Meter Reading (im H20) oH{avg) = 1.19%
PARAMETER SYMBOL YALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 454.1
Nozzle Diameter, Actual (in) N{d) 0.232
Pitot Tube Correction Factor Cip) . 0.8400 Average Meter Temperature {degF) T(m avg) = 97.8
Gas Meter Correction Facter {alpha) D.9990
Stack (Duct) Dimensions (in): Avg SQRT(gP} = (.841
Radius (if round) R 0.00
tength (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular} v 216.00 .

“Area of Stack (sq ft) Als) { 86.00 ) Meter Volume (std, cu. ft.) V(m std} = 52.76
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = (.06
Total Sampling Time {min) {theta} ([ 96.00 )}

Barometric Pressure {in Hg) P(b} 3c.10 Mol. Wt., Stack Gas Dry ¥{d) = 20 54
Stack Static Pressure (in H20) F(stack} 14.000

Gas Meter Initial Reading {cu ft) 370.01 Mol. Wt., Stack Gas Wet _Ms) = 25.72
Gas Meter Final Reading {cu ft) 425.33

Net Gas Sample Volume {cu fi) Vim) { %5.32) Abs Stack Pressurs {in Hg) P(s) = I1.13
Vol of Liquid Collected (ml) Vi{c) 76.5 Avg Stack Velocity {ft/sec) V(s avg) = E2.C
Vo! of Liq @ Std. Conds. (scf) Viw std) { 3.501 )

wt. of Filter Particulate {gm) 5.1345 [sokineticity {%) %1 = 9z.%
Wt. of Probe Wash Particulate (gm) 0.0000

Wt of Combined Particulate {gm) M{p) [ 5.1345 ) Stack Gas STD Vol Flow {dscfm) G(s) = 16843%%
02 Concentration {by CEM) % 02 3.34 Actual Stack Gas Vol Flow {acfm) Qla) = 34563
€02 Concentration {by CEM) % C02 15.03 Percent XS Air FEA = 16.3
L0 Concentration {by CEM) % L0 6.0 Particulate Loadimg, dry(gr/dscf) C(s std) = 1.5017
NZ Congentration {by diff.) % N2 { Bl.B3 ) Particulate Loading, B7% 02(mg/dscm)C(s std) = 2724

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 1.1932
Sample | dClock [VelocitylOrifice Stack Gas Heter SQRT{dP) |Heat lnput Rate, MBtu/hr = 865.78
Point Time |Head, dP|Meter,dH| Temp Temp (degF} Particulate Emission Rate(1b/hr) E{p) =250z.512
(in H20)|(in K20)| (degF) in | out Particulate Emission Rate(1b/MBtu} = 2.54732
i mmm—a s R il B e $ommmm——— Fomr e ——— Hmmmms -
Al 4.00 0.62 1.05 450.00 88.0 0.0 0.7874
2 4.00 .57 0.97 451.00 89.0 0.0 0.7550
3 4.00 0.70 1.20 453,00 8s.0 80.0 0.8367
Bl 4.00 g.70 1.20 413.00 92.0 0.0 0.8367
2 4.00 ¢.6C 1.02 44] .00 93.0 9l.0 0.7748
3 4.00 0.63 1.07 458.00 94.0 9l1.0 0.7937
C1 4.00 0.69 1.16 430.00 95.0 92.0 0.8307
2 4.00 0.68 1.16 450.00 98.0 94.0 0.8246
3 4.00 0.85 1.45 459,00 99.0 94.0 0.9220
D1 4.00 0.82 1.39 443.00 99.0 94 .0 0.9055
2 4.00 0.74 1.26 454 .00 101.0 85.0 0.8602
3 4.00 0.76 1.29 460.00 102.0 96.0 0.8718
El 4.00 0.74 1.26 446.00 103.0 97.0 0.8602
2 4.00 Q.70 1.20 460.00 103.0 97.0 0.8367
3 4.00 0.64 1.09 463.00 104.0 98.0 0.7937
El 4.00 0.63 1.07 472.00 106.0 100.0 0.8660
2 4.00 0.75 1.24 465.00 106.0 93.0 0.8775
3 4.00 0.77 1.30 466.00 105.0 100.0 0.8718
Fl 4.00 0.76 1.29 440.00 105.0 100.¢ 0.8718
2 4.00 0.80 1.38 453,00 105.0 100.0 0.8718
3 4.00 0.69 1.16 481.00 105.0 100.¢ 0.8307
Fl 4.00 0.87 1.14 467.00 105.0 100.0 0.8185
2 4.00 0.70 1.20 471.00 105.0 101.0 0.8367
3 4,00 n.72 1.22 472.00 105.¢ 101.0 0.5485
--------------- i e L TR E s R e ey
TOTALS i 96.00 | 16.93 | 28.75 |10898.00 | 2396.0 | 2300.0 | 20.1827



BAW/WPEL, Reburn Test Series,

ESP Inlet Method 17 Samples

September,

1992

1SOKINETIC PERFORMANCE WORKSHEET--AND- PARTICULATE- CALCULATIONS .

FIELD DATA L AVERAGES . . o i oo ot -

Plant: WPL Performed by: Bow31ng/Janek
: it - : ad {in K20) dplavg} = 0.303
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2250 -0030 :
Avg Orifice Meter Reading {in H20) drilavg} = C.5l8
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 4Z4.7
Nozzle Diameter, Actua) (in) N(d) 0.232
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degf} T(m avg) = SB.C
Gas Meter Correction Factor (alpha) 0.9990
Stack {Duct) Dimensions {in}: Avg SQAT(dP) = [.E50
Radius (if round) R 0.00
Length (if rectangular} L 64.00 CALCULATED VALUES
Width (if rectanguiar) W 216.00
hrea of Stack (sq ft) Als) ( 96.0C0 ) Meter Volume [std, cu. ft.) Vim std) = 3€.08
# of Sample Points # 24 Stack Gas Water Vapor Froportion 8lwo) = (.07%
Total Sampling Time (min) (theta) { 96.00 )
Ezrometric Pressure (in Ho) P{b) 25.84 Mol. Wt., Stack Gas Dry M{d) = 30.58
Stack Static Pressure [(in H20) P{stack} 10.00C .
Gas Meter Initial Reading [(cu ft} 425.50 Mol. Wi{.. Stack Gas Wet Mis) = 204.83
Gas Meter Final Reading {cu ft) 463.74
het Gas Sample Volume (cu ft) V{m) ( 38.23) Abs Stack Pressure {in Hg) P{s) = Il.%%
vs) of tiguid Collected (ml) Vi(e) 66.1 Avg Stack Velocity (ft/sec} V(s avg) = KN
Vol of Lig @ 5td. Conds. [scf) V{w std} [ 3.1i1 }
Wwt. of Filter Particulate (gm) 4.7831 Isokinaticity (%) % 1 = g87.4
Vt. of Probe Wash Particulate (gm) 0.0030
wt of Combined Particulate (gm) Mip) { 4.7831 ) Stack Gas $TD Vol Flow {dscfm} Gs) = 128282
02 Concentration (by CEM) % 02 3.98 Actual Stack Gas Vol Flow (acfm} Q(a) = 27481C
€02 Concentration {by CEM) % Coz 15.11 Fercent XS Air PEA = 22.%
C0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) Cls std) = E.045%
N2 Concentration {by diff.) % N2 { 80.91 ) Particulate Loading, B7% 02(mg/dscm)C{s std] = 3550
) Particulate Loading. dry @ 7 % 02 {(gr/dscf) = '1.6E2¢
Sample | dClock |VelocitylOrifice Stack Gas Meter SQRT{dP) |Heat Input Rate. MBtu/hr = B2 .EBE
Point Time {(Head, dPiMeter.dH| Temp Temp {degF} Particuiate Emission Rate(1b/hr) E{p) =22.4.085
(in H20)|{in H20}| (degfF) in | out Particulate Emission Rate{lb/MBtu) = 25431
------- e —Lmmdmmo—ememgemm—ammmf-mmmme—-—femmmroo s —sdmo oo
Al 4.00 0.33 D.56 386.00 101.0 103.0 0.5745
2 4.00 0.21 0.36 413.00 101.0 103.0 0.4583
3 4,00 0.24 0.41 425.00 101.0 103.0 0.4899
Bl 4,00 .31 0.53 425.00 i0z.¢ 103.0 0.5568
2 4.00 0.30 0.51 426.00 101.6 103.0 0.5477
3 4.00 0.27 0.46 445.00 101.0 102.0 0.5196
Cl 4.00 0.31 0.53 45000 101.0 102.0 0.5568
2 4.00 g.21 0.36 431.00 101.0 101.0 0.4583
3 4.00 0.36 0.61 441.00 100.0 101.0 0.68000
D1 4.00 0.39 (.66 410.00 100.0 100.0 0.6245
2 4.00 0.34 D.58 431.00 100.0 100.0 0.5831
3 4.00 0.34 0.58 £42.00 99.0 99.0 0.5831
El 4.00 0.31 0.53 419.00 98.0 898.0 0.5568
2 4.00 0.33 0.56 431.00 99.0 e8.0 0.5745
3 4.00 0.30 0.51 434.00 96.0 97.0 0.5568
El 4.00 0.31 0.53 437.00 86.0 96.0 0.5477
2 4.00 0.30 0.51 438.00 96.0 96.0 0.5292
3 4.00 0.28 0.48 438.00 95.0 95.0 0.5745
Fi 4.00 0.33 0.56 401.00 94.0 94.0 0.5745
F4 4.00 0.34 0.58 403,00 93.0 84.0 0.5745
3 4.00 0.30 0.51 409,00 893.0 93.0 0.5477
Fl 4.00 . 0.30 0.51 414.00 83.0 93.0 0.5477
Z 4.00 0.28 0.48 420.00 92.0 92.9 0,5292
3 4.00 0.28 0.48 424.00 93.0 92.0 0.5292
------------------------------- e LLtt CEL L EL DR L bbbty
TOTALS | 85.40C | 7.27 | 12.39 |10183.00 | 2346.0 | 2358.0 | 13.1944
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BAW/WPEL. Reburn Test Series, September, 1997

ESP Inlet Method 17 Sampies

JSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AGERAGES

Plant: WPL Performed by: Bowling/Janek
Date: " 10/02/92 Printed 29-Oct’ Test Nol/Type~ ™ ~M17-1110 Cr A Welogity Head (inUHZO) T P favg) = 0582
Sample Location: Unit 2, ESP Inltet Start/Stop Time: 0200-0340
vy Orifice Meter feadimg (R G—dftevg——& 55—
PARAMETER SYMBOL VALUE
) _ {calc.) Avg Stack Temperature (degF) T{s avg) = 447.0
Nozzie Diameter, Actual {in) N(d) 0.232
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 85.6
Gas Meter Correction Factor {aipha) 0.9930
Stack (Duct) Dimensions {in): Avg SQRT(dP) = D.784
Radius (if round) R 0.00
Length (if rectangular) - L £4.00 . CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00) Meter Velume (std, cu. ft.) Vim std) =  48.04
# of Sampie Points # 24 Stack Gas Water Vapor Proporticr Elwe} = [.113
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure (in Hg} P{b}) 29.84 Mol. Wt., Stack Gas Dry M{d) = 35.8C
tack Static Pressure {in H20) P(stack} 14.000
Gas Meter Initial Reading (cu ft) 464.71 Mol. Wt.. Stack Gas Wet Mis) = 2CL.iB
Gas Meter Final Reading (cu ft) 515,71
¥et Gas Sample Volume {cu ft) Vi{m) ( 51.00) Abs Stack Pressure (in Hg) P(s) = 30.87
Vel of Liguid Collected (ml1) Vife) 128.5 Avg Stack Velocity (ft/sec) V(s avo) = .0
Vol of Lig @ Std. Conds. {scf) V{w std) ( 6.056 )
wt. of Filter Particulate (om) ' 3.7322 Isokineticity (%) F A = §57.¢C
Wi. of Probe Wash Particulate (gm} {.0000
Wt of Combined Particulate (gm) Mip) [ 3.7322 ) Stack Gas S5TD Vol Flow (ascfm) Gls) = |BESGZ:
O2 Concentration (by CEM) % 02 3.24 Actual Stack Gas Vol Flow (acfm) Qfa} = 3189272
(52 Concentration (by CEM) % L0z 15.41 Fercent XS Air PLA = i7.8
0 Concentration (by CEM) % Co 0.0 Particulate Loading, drylgr/oscf} ((s std)} = 1.182%
%2 Concentration {by diff.)} % N2 { 81.25) Particulate Loading, @7% 02{mg/dscm)l{e std) = 2ite
Particulate Loading, dry @ 7 % CZ (gr/aosz?) = 0.54%7
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT{dP} {Heat input Rate, M3tu/hr = B72.10
Point Time |Head, dP|Meter,gH| Temp Temp (degF) Particulate Emission Rate(lb/hr} E{p) =1735, 434
{in H20){{in H20)| (degF) in cut Particulate Emission Rate(1b/MBtu) = 1.9903
------- dmmmemmmmdammssamefeasan b mm—mmemdeemsememefecmomamefmmeem————
Al - 4.00 0.66 1.12 411.00 94.0 94.0 0.8124
4 4.00 0.48 0.82 424.00 83.0 84.0 0.6928
3 4.00 0.55 0.94 444.00 85.0 94.0 0.7418
Bl 4.00 0.57 0.97 438.00 87.0 85.0 0.7550
2 4.00 D.48 0.82 442.00 88.0 85.0 0.6328
3 4.00 0.50 0.85 463.00 99.0 96.0 0.7071
€1 4.00 D.55 0.94 444 .00 99.0 96.0 0.7416
2 4.00 0.56 0.8% 442.00 100.0 97.0 0.7483
3 4.00 0.68 1.16 457.00 101.0 97.0 0.8246
)} 4.00 0.77 1.31 435.00 101.0 97.0 0.8778
2 4.00 0.64 1.09 452.00 101.0 97.¢0 0.8000
3 4.00 0.61 1.04 461.00 103.0 98.0 0.7810
El 4.00 D.62 1.05 450,00 103.0 99.0 0.7874
z 4.00 0.62 1.05 453,00 103.0 98.0 0.7874
3 4.00 0.43 0.82 456.00 104.0 99.0 0.7071
£l 4.00 0.50 0.85 459,00 104.0 100.0 0.7141
2 4.00 0.51 0.87 460.00 105.0 100.0 0.714}1
3 4.00 0.51 0.87 465.00 104.0 100.0 0.8000
Fl 4.00 0.64 1.09 430.00 104.0 100.0 0.8000
2 4.00 0.72 1.22 437.00 104.0 100.0 0.8000
3 4.00 0.57 0.97 440.00 104.0 100.0 0.7550
Fl 4.00 0.57 0.97 453,00 106.0 102.0 0.7550
2 4.00 0.58 0.99 454 .00 105.0 102.0 0.76186
3 4.00 0.59 1.00 457 .00 105.¢ 101.0 0.7681
——————— e N it T T T SR SO S RS U R
TOTALS | 95.00 | 13.98 | 23.76 |10727.00 | 2432.0 | 2351.0 | 18.3247
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BRW/WPL! . Reburn Test Series, September, 1982

ESP Inlet Method 17 Samples

JSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS 7 FIE{D GATA AVERAGES ~ " "7

Blant: WP! Performed by: Bowling/Janek
Date: 10/02/92 Printed 29-Oct Test No./Type: M17-1111 Avg Velocity Head [in HZO0) griavy)

Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0200-0340
Avg Orifice Meter Reading {in H20) dH{avg)

PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {(degF) T{s avg}
Nozzle Diameter, Actual {in)} N{d) 0.232
Pitot Tube Correction Factor tip) 0.B40C Average Meter Temperature {degF) T{m avg)
Gas Meter Correction Factor (alpha} 0.9950
Stack {Duct) Dimensions (in): . Avg SQRT(dP)
Radius (if round) R 0.00
tength {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 716.00
Area of Stack (sg ft) Als) { 96.00) ’ Meter Volume {std, cu. ft.)} V(m stg)
# of Sample Points # 24 tack Gas Water Vapcr Proportion B{wo)
Total Sampling Time (min) (theta) ( 95.00) )
Barometric Pressure (in Hg) g(b) 25.71 Mol. Wi.. Stack Gas Dry M{d}
Stack Static Pressure {in Hz0) P{stack) 9.000
Gas Meter Initial Reading (cu ft} 516.00 Mal. Wi, Stack Gas Wet Mig}
Gas Meter Final Reading {cu ft) 556,24
het Gas Sample Volume [cu ft) Vim) ( 40.24 ) Abs Stack Pressure (in Hg) Pls}
Vol of Liquid Collected (ml) Vi{c) 86.5 Avg Stack Velecity {ft/sec) Vis avg)
Vol of Lig @ Std. Cends. (scf) V(w std) ( 4.072 ) )
we. of filter Particulate (gm) 5.6452 Isokineticity (%) %1
Wt. of Probe Wash Particulate (gm) 0.0003
w: of Combined Particulate {gm) Mip) ( 5.6452 ) Stack Gas STD Vol Fiow (dscfm) ‘ Qls)
6z Concentraticn (by CEM) % 02 3.5¢ Actual Stack BGas Vol Flow {acfm) Ola)
€2 Concentration (by CEM) % Coz 15.61 Percent XS Air PEA
€0 Concentration {by CEM) % €O 0.0 . Particulate Loading, dry{gr/dsef) Cls stc)
N2 Concentration (by diff.} % N2 ( 80.80 } Particulate Loading, @7% D2{mg/decm)C{s sta)
Particulate Loading, dry @ 7 % 02 {gr/dscf)
Sample | dClock jvelocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr
Point Time |Head, dP{Meter,dH| Temp Temp [degF) Particulate Emissien Rate{lb/hr) Elp)
(in H20)|(in K2O}| (degf) in | oeut Particulate fmission Rate(1b/M3tu)
------- R et SRR DL b kil el iet
Al 4.00 0.34 0.58 433.00 103.0 107.0 0.5831
2 4.00 0.35% 0.60 454.00 103.0 107.0 0.5816
3 4.00 0.34 0.58 450.00 103.0 106.0 0.5831
Bl 4.00 0.34 0.58 427.00 103.0 105.0 0.5831
Z 4.00 0.30 0.51 439.00 103.0 104.0 0.5477
3 4.00 0.32 0.54 452.00 103.0 104.0 0.5657
Cl 4.00 0.33 0.56 460.00 103.0 104.0 0.5745
2 4,00 0.32 0.54 440.00 163.0 104.0 0.5657
3 4.00 0.41 G.70 44]1.00 104.0 104.0 0.6403
n 4.00 0.40 0.68 430.00 104.0 104.0 0.632%
2 4.00 0.32 0.54 435.00 105.0 104.0 0.5657
3 4.00 0.37 0.83 439.00 104.0 104.0 0.6083
El 4.00 0.34 0.55 435.00 106.0 105.0 0.5831
2 4.00 0.35 0.60 439.00 106.0 104.0 {1.5516
3 4.00 0.32 0.54 442.00 107.0 105.0 0.5568
El 4.00 0.31 0.53 442.00 107.0 105.0 0.5385
2 4.00 0.29 0.49% 444.0C 106.0 105.0 0.6325
3 4.00 0.40 0.57 449.00 106.0 105.6 {.5831
F1 §.00 0.34 0.55 413.00 105.0 105.0 0.5831
2 4.00 0.36 0.61 414.00 106.0 105.0 D.5831
3 4.00 ¢.28 0.48 418.00 106.0 105.0 0.5292
Fl 4.00 0.28 0.48 431.00 106.0 105.0 0.5282
F4 4,00 0.30 0.51 437.00 105.0 104.0 0.5477
3. 4.00 0.30 0.51 444,00 105.0 104.0 0.5477
------- +-—------+—-------+--—-----+---------+——~-----+—-—--~--+-------——
707ALS | 96.00 | 8.0 | 13.48 [10533.00 | 2512.0 | 2514.0 | 13,8487
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B&W/WPEL, Reburn Test Series, September, 1952

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek
Date: 10/03/92 Printed 29-Oct Test No./Type: . M17-1112 . Avg Velocity Head (in H20). . dP(avg) =. 0.350.
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0112-0306 .
Avg Crifice Meter Reading [in H20} dk(avp) = [ 08
PARAMETER SYMBOL VALUE
(calc.} Avg Stack Temperature (degF} T(s avg) = 424.8
Nozzle Diameter, Actual (in) N(d) g.232 :
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature {degF) T(m avg) = 102.0
Gas Meter Correction Factor {alpha) 0.9930
Stack (Duct) Dimensions {in}): Avg SQRT(dP) = 0.88%
Radius {if round) R .00
Length {if rectangular) L 64.00 CALCULATED VALUES
width {(if rectangular} W 216.00
Area of Stack (sq ft) Als) [ 96.00 Meter Volume (std, cu. ft.) Vim stg) =  38.4%
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wa) = {.pep
Total Sampling Time (min) {theta) { 96.00 .
Barometric Pressure (in Hg} P{b) 29.71 Mcl. Wt.. Stack Gas Dry M) = 308
Stack Static Pressure {in H20) P{stack) g.000
Gas Meter Initial Reading (cu ft} 556.41 Mel. Wt., Stack Gas Wet . M(s) = 2647
Gas Meter Final Reading (cu ft) 587.8? ]
ket Gas Sample Volume (cu ft} V{m) { 41.21 Abs Stack Pressure (in Hg} P(s} = 30.37
Vol of Liquid Collected (ml) Vi{e) B1.0 Avg Stack Velogity (ft/sec) V(s avg} = 475
Vol of Lig @ Std. Conds. (scf) Viw std) [ 3.B13
Wt. of Filter Particulate {gm) B.3773 Isokineticity (%) %l = §7.2
Wi. of Probe Wash Particulate {gm} 0.000D
Wt of Combined Particulate (gm) Mip) [ 6.3773 Stack Gas STD Vol Flow (dscfm) Q(s) = 1348%2
02 Concentration (by CEM) % 02 3.48 Actual Stack Gas Vol Flow (acfm) Qla)} = 244683
C02 Concentration (by CEM) % Co2 15.44 Fercent XS Air PEA = 19.4%
C0 Concentration (by CEM) % Co 0.0 Particutate Losding, dry(gr/dscf] C(s stg) = 2.559%
N2 Concentration (by diff.) % N2 ( 81.08 Particulate Loading, @7% 02{ma/dscm}C(s std) = 480
Particulate loading, dry @ 7 % 02 (gr/dscf) = 2.G453
Sample | dCiock |Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = BEE.7S
Point Time (Head, dP|Meter,dH! Temp Temp (degF) Particulate Emission Rate(lb/hr). E(p) =2958.004
(in H20)|{in K20} (degF} in | out Particulate Emission Rate{1b/MBtu) = 4,3680
------- R e it L b Lra T T Ty U S P
Al 4.00 0.35 . 0.60 390.00 98.0 95.0 0.5916
2 4.00 031 0.53 410.00 97.0 88.0 0.5568
3 4.00 0.35 0.60 433,00 98.0 98.0 0.5916
Bl 4.00 0.35 0.60 410.00 99.0 89.0 0.5916
2 4.00 0.30 0.53 425.00 100.0 85.0 0.5477
3 4.00 Q.30 0.53 433.00 100.0 89.0 0.5477
91 4.00 0.35 0.60 415.00 102.0 100.0 0.5916
2 4,00 0.32 0.54 421.00 102.0 101.0 0.5657
3 4.00 0.43 0.71 430.00 103.0 101.0 0.6557
D1 4.00 0.43 0.71 421.00 104.0 101.0 0.6557
2 4.00 0.37 0.63 429.00 104.0 101.0 0.6083
3 4.00 0.40 0.68 43400 103.0 101.0 0.6325
£1 4.00 0.34 0.58 42400 103.0 102.0 0.5831
2 4.00 0.35 0.60 430.00 104.0 102.0 0.5916
3 4.00 0.31 0.53 435,00 104.0 102.0 0.5477
£l 4.00 0.30 0.53 434.00 105.0 102.0 0.583}
2 4.00 0.34 0.58 436.00 165.0 102.0 0.5745
3 4.00 0.33 0.56 438,00 105.0 103.0 0.6325
F1 4.00 0.40 0.68 415.00 105.0 102.0 0.6325
2 4.00 0.38 0.65 416.00 105.0 103.0 0.6325
3 4,00 0.34 0.58 423.00 105.0 103.0 0._5831
Fl 4.00 0.36 0.61 425.00 106.9 103.C 0.6000
2 4.00 0.35 0.60 433.00 106.0 103.¢ 0.5816
3 4.00 0.35 0.860 435.00 106.0 103.0 0.5816
------- e et e S S,
TOTALS | 96.00 | 8.41 | 14.36 |10195.00 | 2468.0 | 2427.0 | 14.2802
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BRW/WPEL, Reburn Test Series,

September, 1992

ESP Inlet Method 17 Samples

.. ISOKINETIC PERFORMANCE WORKSHEET. AND.PARTICULATE CALCULATIONS.

FIELD DATA AVERAGES ..

L-15

Plant: WPL Performed by: Bowl ing/Janek
Date:  10/03/92 Printed  28-0Oct Test No./Type: M17-1113 Avg Velocity Head (in HZD) dr{avg) = 0.230
sample Location: Unit 2, ESP Inlet Start/Stop Time: 0520-0700 j
Avg Orifice Meter Reading [(in H20) dH{avg) = §.321
" PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature {degF} T(s avg) = 285.0
Nozzle Diameter, Actual (in) N{d) 0.232
Pitot Tube Correction Factor c{p) 0.8400 Average Meter Temperature (degF) T{m avg) = Ba.4
Gas Meter Correction Factor (alpha) 0.9950
Stack [Duct) Dimensions {in): Avg SQRT{dP) = [.47%
Radius (if round) R 0.00
Length {if rectangular) L 64,00 CALCULATED VALUES
Width {if rectangular} W 216.00
Area of Stack {sq ft) Als) { $6.00) Meter Volume (std, cu. ft.) Vim std) = 31.8%
# of Sample Points # 24 Stack Gas Water Vapor Proportion Blwo) = [DLGET
Total Sampling Time [min} {theta) [ 96.00 ) :
Barometric Pressure [in Hg) P{b) 25.71 Mol. Wt.. Stack Gas Dry -M{d) =  30.73
Stack Static Pressure (in H20) P{stack) 5.000 )
Gas Meter Initial Reading (cu ft) 585,91 Mol. Wt., Stack Gas Wet Mis} = 23,83
Gas Meter Final Reading {cu ft) 3340
Net Gas Sample Volume {cu ft) Vim) { 33.49 ) Abs Stack Pressure {in Mg) Fls) = 3.3
Vol of Liquid Collected (ml) Vi(e) 64.5 Avg Stack Velocity (ft/sec) V(s avg) = 3.8
vol of Liq B 5td. Conds. (scf) Viw std) [ 3.035 )
Wt. of Filter Particulate (gm) 1.6802 Isokineticity (%) %1 = Gt &
wi. of Probe Wash Particulate {gm) 0.0080
wt of Combined Particulate (gm) Mip) { 1.6802 ) Stack Gas STD Vol Flow (dscfm) Gis) = 10805z
02 Concentration (by CEM) % 02 5.8 Actual Stack Gas Vol Flow (acfm) ole) = 13337¢
{02 Concentration (by CEM) % €02 15.86 Percent XS Air FEA = 37.7
£0 Concentration {(by CEM) % CO 0.0 Particuiate Loading, dry(gr/dszf) C{s std) = [.BiZ
N2 Concentration (by diff.} % N2 { 78.85 ) Particulate Leading, B7% 02i{mg/dscm)C(s std} = 1708
Particulate Loading, dry @ 7 % 02 (gr/dscf] = D0.748¢
Sample | dClock |velocity|Crifice Stack Gas Meter SORT(dP) |Heat input Rate, MBtu/hr = 48%.11
Point Time |Head., dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate{1b/hr) tlp) = 7G3.15%
(in Hz0}|{in H20)| (degF) in | out Particulate Emission Rate(1b/M3tu) = 1,573
------- J e et it el DR DL Rttt bl il
Al 4.00 0.28 0.49 415.00 86.0 B8.0 0.5385
3 4.00 0.22 G.37 419.00 86.0 B8.0 0.4690
3 4.00 0.22 0.37 418.00 86.0 BB.0 0.4880
Bl 4.00 0.22 0.37 400.00 88.0 88.0 0.45690
4 4.00 0.20 0.34 387.00 88.0 88.0 0.4472
3 4.00 0.21 D.36 399.00 88.0 g87.0 0.4583
Ci 4.00 0.23 0.39 404.00 B8.0 88.0 0.4796
2 4.00 0.23 0.39 388.00 8C.0 88.0 0.47%6
3 4.00 0.26 0.44 398.00 80.0 B88.0 0.5099
D1 4.00 0.25 0.43 393.00 90.0 85.0 0.5000
2 4.00 0.24 0.41 396.00 90.0 B9.0 0.4899
3 4.00 0.24 0.41 405.00 90.0 90.0 0.4899
£l 4.00 g.21 0.36 387.00 90.0 g1.0 0.4583
2 4.00 0.21 0.36 386.00 839.0 91.0 D.4583
3 4.00 0.33 0.56 400.00 90.0 g1.0 0.4472
£l 4.00 .20 0.34 405.00 90.¢ 92.0 0.4583
2 4,00 0.21 0.36 406.00 81.0 90.0 0.4690
3 4.00 0.2¢ 0.37 408.00 80.0 B9.0 0.4899
Fl 4.00 0.24 0.41 388.00 §81.0 8s.¢0 0.4893
2 4.00 0.23 0.39 380.00 91.0 90.0 {.4899
3 4.00 c.23 0.39 380.00 91.0 89.0 0.4796
Fi 400 0.20 0.34 336.00 21.0 89.0 0,4472
4 &.00 D.22 0.37 399.00 92.0 80.0 0.4690
3 4.00 0.22 0.37 404.00 92.¢ 90.0 0.4690
....... J s T e Satainiad ity
T0TALS | 96.00 | 5.53 | 9.39 | 9575.00 | 2149.0 | 2140.0 | 11.4256



BaW/WPEL, Repurn Test Series, September, 1982

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 10/03/82 Printed 29-Oct Test No./Type: M17-1114 wooee--AvgeVelocity ‘Head-{in H20)~ - --dP{avg)-—=-0.226 -
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2130-2310
A'H el ;f;bc I"‘“:tﬂl REﬂd‘IIIH (;!I HEC‘} d”{ﬂ‘ﬁ) C-:Ss
PARAMETER SYMBOL VALUE ’
{calc.) Avg Stack Temperature {degf) T(s avg} = 39%2.2
Nozzle Diameter, Actual {in} N(d) 0.232
Pitot Tube Correction Facter tip) 0.8400 Average Meter Temperature ({degF) T{m avg) = 76.2
Gas Meter Correction Factor {alpha) 0.9990
Stack (Duct) Dimensions {in): Avg SQRT{dP) = £.477
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) [ e8.00 ) - Meter Volume (std, cu. ft.) Vim std) = 31.€3
# of Sample Points # 24 Stack Gas Water Vapor Proportion Bl{wo) = 0.0
Total Sampling Time {min) (theta) [ 96.00 )
Barometric Pressure {in Hg) Pib) 29.74 Mol. Wt., Stack Gas Dry M{d) = 30.6%
Stack Static Pressure [in H20) P(stack) 5.000
Gas Meter Initial Reading {cu ft) 634.01 Mel. Wt., Stack Gas Wet . Mig) = 29.82
Gas Meter Final Reading {cu ft) B66.35
tet Gas Sampie Volume {cu ft) ¥im) { 32.35) Abs Stack Pressure (in Hg) Pls) = 3.
Vol of lLiquid Collected (ml1) Vi(c) 42.6 Avg Stack Velocity {ft/sec) Vis avg) = 3tz
Vol of Lig B $td. Conds. (scf) V(w std) { 2.005 )
wt. of Filter Particulate (gm) 1.5522 : Isokineticity (¥%) %01 = gz ¢
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p} { 1.5522 ) Stack Gas ST0 Vol Flow (dscfm) 9is) =
02 Concentration [by CEM) % 02 5.74 Actual Stack Gas Vol Flow (actm} Qle) =
CC2 Concentratien {by CEM) % €02 15.36 Percent X5 Air PEA =
€0 Concentration {by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C{s std} =
Kz Concentration (by diff.) % N2 { 78.90) Particulate Loading, B7% 02(ma/gscm}C{s std) =
Particulate Loading, dry @ 7 % 02 {ar/oscf) =
Sample | dClock |v¥elocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 49& 65
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr) E{p) = 729,745
{in H20)|(in H20)| (degF) in | out Particulate Emission Rate{1b/MEtu) = 1.4£37
------- R D o e
Al 4.00 0.2% 0.35 38C¢.00 75.0 76.0 0.4583
2 4.00 0.22 0.37 388.00 74.0 75.0 0.4650
3 4.00 0.23 0.38 397.00 73.0 74.0 0.4796
Bl 4.00 g.21 0.36 367.00 73.0 73.0 0.4583
4 4.00 g.21 0.36 373.00 73.0 72.0 0.4583
3 4.00 D.22. 0.37 381.00 73.0 72.0 0.4690
Ci 4,00 0.22- 0.37 383.00 72.0 71.0 0.4690
4 4.00 0.22 0.37 366.00 71.0 71.0 0.4B690
3 4.00 0.27 0.46 402.00 73.0 7z2.0 £.5196
Dl 4.00 0.25 0.43 383.00 76.0 74.0 0.5000
2 4.00 0.27 0.46 386.00 77.0 74.0 0.519¢
3 4.00 0.24 0.41 395.00 78.0 74.0 0. 4899
El 4.00 0.22 0.37 387.00 79.0 76.0 0.4680
2 4.00 0.21 0.36 3859.00 79.0 76.0 0.4583
3 4.00 0.23 0.39 394.00 80.0 76.0 0.4472
El 4.00 D.20 0.34 39%.00 80.0 77.0 0.4583
2 4.00 0.21 0.36 402.00 8l.0 77.0 0.4690
3 4.00 0.22 0.37 405.00 81.0 77.0 0.5000
Fi 4.00 0.25 0.43 385.00 81.0 77.0 0. 5000
4 4.00 0.24 0.41 388.00 81.0 78.0 0.5000
3 4.00 0.21 0.36 380,00 81.0 78.0 0.4583
Fl 4.00 0.20 0.34 387.00 8i.0 78.0 0.4472
2 4.00 0.23 0.38 401.00 81.0 78.0 0.4798
3 4.QC 0.24 0.41 403.00 8l.0 78.0 0.4899
..................................................................
TOTALS | 96.00 | 543 ] 9.24 | 9365.00 ] 1854.0 i 1804.0 ] 11.4364
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BiW/WPAL, Reburn Test Series. September, 1882

£$P Inlet Method 17 Samples

TSOKINETIC PERFORMANCE WORKSHEET. AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Cate:r 10/04/92 Printed 29-Oct Test No./Type: M17-111% Avg Velocity Head {in H20) drlavg) = 0.388
sample Location: Unit 2, ESP Inlet Start/Stop Time: UI00-UZ8U
Avy Orifice Meter Reading {in K20) cH{avg) = 0.821
PARAMETER SYMBOL VALUE
{cale.) Avg Stack Temperature {degF) T{s avg) = 404.5
Nozzle Diameter, Actual {in) N{d) 0.232
Pitot Tube Correction Factor C{p} 0.8400 Average Meter Temperature {degF) T{m avg) = 76.4
Gas Meter Correction Factor (aipha) 0.9390
Stack {Duct) Dimensions (in}: avg SQRT(dP) = 0.837
Radius (i round) R 0.00 ‘
Length (if rectangular) L §4.00 CALCULATED VALUES
Width [if rectangular} W 216.00
prea of Stack {sq ft) A(s) ( ¢6.00 ) Meter Volume {std. cu. ft.} vim std) = 38.7E
# of Sample Points ) 24 Stack Gas Water Vapor Froportion B{wo) = C.0ZE
Total Sampling Time (min} (theta) { 96.00C )}
Barpmetric Pressure (in Hg) P{b) 29.74 Mol. Wt., Stack Gas Dry M{d} = 30.84
Srack Static Pressure {in KH20) ?(stack) 9,000 .
Gas Meter Initial Reading {cu ft) BE6.50 Mol. Wt., Stack Gas Wel M(s} = 256.52
Gas Meter Final Reading (cu ft) 707.16
Net Gas Sample velume (cu ft) vim} { 40.8% ) Abs Stack Pressure (in Hg) ?is) = 30.4%
vo! of Ligquid Collected {m1} Vile) 82.0 Avg Stack Velocity {ft/sec) V{s avg) = 47 E
vol of Lig @ $td. Conds. (scf) Viw std) [ 3.880 )
wt. of Filter Particulate [gm) §.4607 Isokineticity (%) %1 = §7.2
“y+. of Probe Wash Particulate [gm) 0.0000C
‘t of Combined Particulate (gm) Hip} { 6.4607 ) Stack Gas STD Vol Flow {dscfm} als) = 139483
0? Concentration (by CEM) % 02 2.88 Actual Stack Gas Vol Flow (acfm} Gla} = 24B578
[0? Concentration (by CEM) % C02 15.59 Percent XS Air PEA = 20.2
€0 Concentration (by CEM) % CO 0.0 Particuiate Loading, dry(gr/dscf) Cis std) = 2.50%%
%2 Concentration (by diff.} % N2 ( 80.83 ) particulate Loading. B7% 02(mg/dsem)C(s std) = 4628
Particulate Loading, dry 8 7 % 02 fgr/dsef) = 2.Cl3%
sample | dClock |Velocity Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 706.20
Point Time (Head. dP|Meter.,dH| Temp Temp {degf} Particulate Emission Rate{lb/hr) E{p} =299¢,377
{in H20)|(in H20)} (degF) in | out Particulate Emission Rate(ib/MBtu) = 4.2419
------- emamemm e mm e e m—damr e m oo m g o= mm e mde s s m e oA
Al 4.00 0.40 D.68 407.00 72.0 72.0 0.632%
4 4,00 D.28 0.48 408.00 71.0 72.9Q 0.5292
3 4.00 0.32 0.54 410.00 72.0 72.0 0.5657
Bl 4.00 0.37 0.63 374.00 73.0 73.0 0.6083
2 4.00 0.32 0.54 385.00 74.0 73.0 0.5657
k| 4.00 0.32 Q.54 401.00 75.0 73.0 0.5657
Ci 4.00 0.40 0.68 375.00 75.0 73.0 {.6325
2 4.00 0.386 0.6l 391.00 76.0 73.0 0.6000
3 4.00 0.40 (.68 404.00 71.0 73.0 0.6325
Bl 4.00 0.45 0.75 391.00 77.0 74.0 0.6708
z 4.00 0.40 0.68 40z.00 78.0 74.0 0.6325
3 4.00 0.36 0.61 411.00 79.0 74.0 0.6000
El 4.00 0.37 0.83 405.00 78.0 75.0 0.6083
4 4.00 6.36 0.61 411.00 79.0 75.0 0.6000
3 4.00 0.32 0.56 412.00 80.0 76.0 0.5745
El 4.00 0.33 0.56 416.00 80.0 75.0 0.6000
4 4.00 0.36 0.61 419.00 80.0 76.0 0.6000
3 4.00 0.36 0.61 421.00 81.0 6.0 0.6557
Fl 4.00 0.43 0.73 395.00 81.0 77.0 0.6557
4 4,00 0.44 0.75 3%9.00 82.0 17.0 0.6557
3 4.00 0.35 0.60 409.00 Bz.0 78.0 0.5916
Fl1 4.00 0.36 0.51 418.00 82.0 78.0 0.6000
4 4.00 0.36 Q.61 420.00 84.0° 79.0 0.6000
3 4.00 0.38 0.61 425.00 84.0 78.0 0.6000
------- ek kit i A
_70TALS | 96.00 | B.78 | 14.91 | 9709.00 | 1872.0 | 1797.0 | 14.5767
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B&W/WPEL, Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek
Date: 10/04/92 Printed 29-0Oct Test No./Type:  M17-1116 . Avg Velocity Head (in HZ0).........dP(avg)..=... 0173
Sample Locaticn: Unit 2, ESP Inlet Start/Stop Time: 2030-2215 .
. Avg Orifice Meter Reading {im H20) dH(avg) = 0.283
PARARETER SYMBOL VALUE
. (calc.) Avg Stack Temperature {degf) T{s avg) = 372.3
Nozzle Diameter, Actual (in) N{d) 0.232
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degF) Tim avg) = 73.3
Gas Meter Correction Factor {alpha) 0.9990
Stack {Duct) Dimensions (in): Avg SQRT{dP) = 0.415
Radius (if round} R C.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular} W 216.00
Area of Stack (sq ft) Als) { 86.00) Meter Volume (std, cu. ft.) V(m std) = 28.10
¥ of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = (.082
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) . P(b) 29.81 Mol. Wt., Stack Gas Dry M{d} = 33.7C
Stack Static Pressure {in H2C) P{stack) 5,000
Gas Meter Initial Reading (cu ft) 707.41 Mol. Wt., Stack Gas Wet K(s] = 28.87
Gas Meter Final Reading {cu ft} 735.9]
ket Gas Sample Volume (cu ft) ¥{m) { 28.50 ) Abs Stack Pressure (in Hg) P{s) = 3f.1§
Vol of Liquid Collected (ml) Vi(c} 53.0 Avg Stack Velocity (fi/sec) Vis avg) = 28.7
Vol of Lig @ Std. Conds. (scf) V(w std} { 2.495 } )
Wt. of Filter Particuiate (gm) 2.6018 Isckineticity (%) %l = 9.5
Wi. of Probe Wash Particulate (gm} 0.0000
Wi of Combined Particulate {gm) M{p) ( 2.8018 ) Stack Gas STD Vol Flow {dscfm) Qis} = 87242
Wt of Total Metals {ug) M{m) 0.0 e
02 Concentration (by CEM) % 02 4.88 Actual Stack Gas Vol Flow (acfm} Q{a) = 185485
C02 Concentration {by CEM) % €02 15,68 Percent XS Air PEA = 303
C0 Concentration (by CEM) %o 0.0 Particulate Loadimg, dry{gr/dscf) C(s std) = 1.4Z8%
NZ Concentration {by diff.} % N2 { 79.44) Particulate Loading. @7% Q2(mg/dscm)C(s std} = 2839
Particulate Loading, dry @ 7 % 0Z (gr/oscf) = 1.2404
Sample | dllock |Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Imput Rate, MBtu/hr = 453,42
Paint - Time |Head, dP|Meter,dH| Temp Jemp {degF} Particulate Emission Rate{1b/hr) E{p) =118%.73%
(in R20)|{im H20)| (degF) in | out Particulate Emission Rate{lb/MBtu} £ 2.B151
------- o o e e o oo et e b ceeeaen | Total Metals Emission Rate{1b/MEtu) = 0.00038
Al 4.00 C.18 g.31 384.00 75.9 75.0 0.4243 :
2 4.00 0.16 0.27 383.00 74.0 75.0 0.4000
3 4.00 0.16 0.27 388.00 74.0 75.0 0.4000
Bl 4.00 0.18 0.3} 337.00 75.0 74.0 0.4243
2 4.00 0.16 g.27 355.00 75.0 74.0 0.4000
3 4.00 0.16 0.27 379.00 75.0 4.0 0.4000
Cl 4.00 0.16 0.27 386.00 75.0 74.0 0.4000
2 4.00 0.186 g.27 375.00 76.0 74.0 0.4000
3 4.00 0.22 G.37 386.00 76.0 74.0 0.4690
m 4.00 0.21 0.36 3a7l.00 76.0 .74.0 0.4583
2 4.00 .17 0.29 377.00 76.0 74.0 0.4123
3 4.00 0.17 6.29 385.00 76.0 74.0 0.4123
El 4.00 0.17 G.29 370.00 76.0 74.0 0.4123
2 4.00 0.17 0.29 373.00 76.0 74.0 0.4123
3 4.00 0.18 g.27 378.00 76.0 74.0 0.4000
Fl 4,00 0.15 0.26 383.00 76.0 74.0 0.3873
2 4.00 0.17 0.29 385.00 76.0 74.0 0.4123
3 4.00 0.18 0.31 387.00 76.0 74.0 0.4243
Gl 4.00 .19 0.32 350.00 76.0 74.0 0.4359
2 4.00 0.19 0.32 351.00 70.0 74.0 0.4359
3 4.00 0.16 .27 355.00 75.0 73.0 0.4000
H1 4.00 0.17 0.29 367.00 75.0 74.0 0.4123
H 4.00 0.17 0.29 372.00 76.0 74.0 0.4123
3 4.00 e.17 0.29 378.00 75.0 73.0 0.4123
------- e e et T g L,
TOTALS | 96.00 | 4.14 | 7.04 | 8335.00 | 1812.0 | 1704.0 | 9.9577
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B&W/WPLL, Reburn Test Series, September, 1982

ESP Inlet Methoo 17 Samplies

I1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL. . Performed by: Bowling/Janek
Date: 10/05/82 Printed 29-Oct Test No./Type: M17-1117 Eig Velosity Head (in H20) "~ - -dPlavg)- =-—-0.357

Sample Location: Unit 2 FSP Inlet Start/Stop Time: 0010-0142

Avg Orifice METEF REanTrg I Heo—dH{avg—=—b-668

PARAMETER SYMBOL VALUE
{calc.} Avg Stack Temperature [degF) T({s avg) = 400.%

fiozzle Diameter, Actual {in) N{d) 0.232
Pitot Tube Correction Factor tip) 0.8400 Average Meter Temperature (degF) T(m avg) = 69.2
Gas Meter Correction Factor {alpha) 0.9990
Stack [Duct) Dimensions (in): Avg SQRT{dP) = (.829

Radius {if round) R 0.00

Length {if rectangular) L 64.00 CALCULATED VALUES

width [if rectangular) W 216.00
Area of Stack (sg ft) A(s) ( 96.00) Meter Volume {std, cu. ft.) vi{m std) = 41.1%
# of Sample Points # 24 Stack Gas Water Vaper Proportion B{wo) = [.li¢
Total Sampling Time {min) {theta) { 96.00 )}
Barometric Pressure {in Hg) Pi{b) 258.81 Mol. Wt., Stack Gas Dry M{d) = 30.E€5
Stack Ststic Pressure [in H20} P{stack) 9.000
Gas Meter Initial Reading (cu ft) 736.10 Mol. Wi.. Stack Gas Wet . M{s} = 25.24
Gas Meter Final Reading (cu ft) 777.53
Net Gas Sampie Volume (cu ft} Vim) { 41.43) Abs Stack Pressure {in Hg) p(s) = 30.47
Vol of Liguid Collected (m!) Vi{c) 113.¢0 Avg Stack Velocity (ft/sec) V(s avg) = 44.4
Vol of Lig @ Std. Conds. (scf) viw std) { 35.318 )
Wt. of Filter Particulate (gm} 4.6652 Isokineticity {%) %1 = ag 2
Wi. of Probe Wash Particulate (gm} 0.0000

" Wt of Combined Particulate {gm) M(p) { 4.6852 ) Stack Gas $TD Vol Flow (dscfm) Q{s} = 141522

5 Wt of Total Metals {ug) M(m) 0.0 )

7 0? Concentration {by CEM) % 02 3.51 Actual Stack Gas Vol Flow (acfm) n{a) = 25E78%
{02 Concentration (by CEM) % Co2 15.85 fercent XS Air PER = 16.E
C0 Concentration {by CEM) % C0 c.e Particulate Leading. drylgr/dscf) Cls std} = 1.747¢
K2 Concentration {by ciff.) % N2 ( 80.54 ) Particulate Loading, @7% 02{mg/dsem)i(s sto) = 32LZ

) Farticulate Loading, dry & 7 % 02 {(gr/dscf) = 1.38%2
sample | dClock |velecity|Qrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 719.3E
foint Time tHead, dP]Meter,dd| Temp Temp (degF) Particulate Emission Rate(lb/hr) E(p) =211G.140

(in H20)|(in H20)}| (degF) in | out particulate Emission Rate{1b/MBtu) = 2.5483
------- oo mmme— g ccei4smmacmmcadm—smmrredonom—wer4-------==|Total Metals Emission Rate(1b/MELL) = D.00323
Al 4.00 0.35 0.60 336.00 66.0 66.0 0.5916
2 4.00 0.33 0.56 367.00 66.0 68.D 0.5745
3 4.00 0.39 ¢.66 387.00 6.0 66.0 0.6245
Bl 4.00 0.42 0.71 350.00 67.0 66.0 0.6481
2 4.00 0.35 0.60 3656.00 £9.0 66.0 0.5916
3 4.00 0.35 0.80 403.00 70.0 B7.0 0.5916
Cl 4.00 0.40 0.68 384.00 70.0 67.0 0.6325
2 4.00 0.36 0.61 392.00 71.0 68.0 0.6000
3 4.00 0.45 0.77 409.00 72.0 68.0 0.6708
D1 4.00 0.4% .77 401.00 72.0 8.0 0.6708
2 4.00 0.40 0.68 407.00 73.0 69.0 0.6323
3 4.00 0.42 0.71 420.00 74.0 69.0 0.6481
El 4.00 0.40 0.68 410.0C 73.0 69.0 0.6325
2 4.00 0.40 0.68 415.00 74.0 70.0 0.6325
3 400 Q.37 0.63 418.00 74.0 70.0 0.6083
F1 4.00 0.35 0.61 423.00 75.0 70.0 0.5916
2 4.00 0.49 0.68 426.00 75.0 70.0 0.7000
3 4.00 0.40 0.68 428.00 75.0 71.0 0.6325
Gl 4.00 0.43 0.73 393.00 75.0 71.0 0.6557
z 4.00 0.43 0.73 397.00 75.0 71.0 0.6557
3 4.00 0.39 0.66 407.00 76.0 71.0 0.6245
Hl 4.00 0.38 0.65 418.00 76.0 72.0 0.6164
2 4.00 0.41 0.70 424.00 77.0 72.0 0.6403
3 4.00 0.40 0.68 430.00 17.0 72.0 0.6325
...................................................................
TOTALS I 96.00 | 9.52 | 16.06 | 9621.00 | 1738.0 | 1585.0 | 15.0988
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BEW/WPEL,

Reburn Test Series,

September, 1952

ESP Inlet Methad 17 Samples

ESCKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek
Date: 10/05/92 Printed 29-Oct Test No./Type: M17-1118 Avg Ve1uc1ty Head {in HEO) dP(avg} = 0.389
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0245-0430 - - Co o
Avg Orifice Meter Reading (\n HZD) oH{avg) = 0.628
PLRAMETER SYMBOL — VALUE
{cale.) Avg Stack Temperature (degF) T(s avg) = 422.3
Nozzle Diameter, Actual (in) N{d) 0.232 :
Pitot Tube Correction Factor Clp) 0.8400 Average Meter Temperature {degF) T(m avg) = 68.4
Gas Meter Correction Factor {alpha) 0.9950
Stack (Duct) Dimensioms {in): Avg SQRT{dP) = 0.608
Radius (if round) R 0.00
Length (if rectangular) L £4.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std. cu. ft.) Vim std} = 40.34
# of Sample Pgints # 24 Stack Gas Water Vapor Froportion B{wo) = 0.CE7
Total Sampling Time {min) (theta} { 96.00 )
Barometric Pressure {in Hg) P{b} 29.81 Mol. Wt., Stack Gas Dry M{d) = 30.88
Stack Static Pressure (in H20} P(stack) %.000
6a2s Meter Initial Reading {cu ft} 777.68 Mcl. Wt., Stack Gas wet Mis) = 25.%%
Gas Meter Final Reading (cu ft) 818.19
Net Gas Sample Volume {cu ft) V(m) { 40.51 ) Abs Stack Fressure (in Hg) B{s) = 347
Vol of Ligquid Coliected (ml) vi{c) 82.0 Avg Stack Velocity (ft/sec) Vis avg) = 431
Vel of Lig @ S$td. Conds. (scf) Viw std) ( 3.860 )
Wt. of Filter Particulate (gm) 4.6930 Isokineticity (%) %1 = 9% .
Wi. of Probe Wash Particulate {[gm) {.0000
t of Combined Particulate {gm) M(p) { 4.6830 ) Stack Gas 57D vol Flow (dscfm) Qfs) 136085
Wt of Total Metals (ug) M(m) 0.0 .
02 Concentration {by CEM) % 02 4.30 Actual Stack Gas Voi Flow [acfm) Q(a) = 26519%’
C02 Concentration {by CEM) % Coz2 15,52 Fercent X% fir PEA = 5.8
€0 Concentration {by CEM) % Co 0.0 Particulate Leading, dry{gr/dscf) C(s std) = 1.78%%
N2 Concentration (by diff.} % N2 ( B0.18 ) Particulate Loading, B7% 02{mg/dscm}C{s std) = 2443
Particulate Lloading, dry @ 7 % 02 (gr/oscf} = 1.804%
Sample | dClock |Velocity[Qrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = &7(.02
Point Time [Head, dP|Meter,dH| Temp Temp [degF) Particulate Emission Rate{1b/hr) E(e) =2123.931
{in H20)[{in H2D}| {degF} in | out Particulate Emission Rate{1b/MBtu) = 3.1705
------- e m e oo odeomee oo —do—eeeaeades———-—-- |Total Metals Emission Rate{1b/MBtu) = C.00200
Al 4.00 0.34 0.58 418.00 65.0 66.0 0.5831
4 4.00 0.28 0.49 424 .00 E5.0 66.C 0.5292
3 4.00 0.32 0.54 42%.00 66.0 66.0 0.5657
Bl 4.00 0.38 0.86 395.00 7.0 66.0 0.6245
2 4.00 0.32 D.54 402.00 68.0 66.0 0.5657
3 4.00 0.32 D.54 425.00 69.0 66.0 0.5657
Cl 4.00 0.38 0.65 403.00 63.0 66.0 C.6164
2 4.00 0.38 0.65 415.00 7¢.0 67.0 ¢.6164
3 4.00 0.44 0.75 437.00 71.0 67.0 0.6633
n 4.00 0.45 0.77 425.00 71.0 B8.0 0.6708
2 4.00 D.38 0.65] 433.00 73.0 68.0 0.6164
3 4.00 0.39 0.66 441.00 73.0 68.0 0.6245
El 4.00 0.40 0.68 415.00 73.0 $58.0 0.6325
2 4.00 D.38 0.66 423.00 73.0 8.0 0.6245
3 4.00 0.33 0.56 431.00 74.0 63.0 0.5745
Fl 4.00 0.35 0.80 433.00 74.0 69.0 0.5916
2 4.00 0.32 0.54 43700 74.0 69.0 0.5657
3 4.00 0.35 0.60 440.00 74.0 69.0 0.5916
Gl 4.00 0.45 0.77 395.00 73.0 76.0 0.6708
2 4.00 0.43 0.73 402.00 73.0 70.0 0.6557
3 4.00 0.37 0.63 417.00 15.0 70.0 0.6083
H1 4.00 0.35 0.60 426.00 76.0 71.0 | 0.5916
2 4.00 0.35 0.60 432.00 75.0 71.0 0.5916
3 4.00 6.37 0.63 435.00 76.0 71.0 0.6083
------- R Rt e Ty T T i L
TGTALS | 96.00 | 8.85 | 15.08 |10134.00 | 1718.0 | 1564.0 | 14.5484
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BRW/WPAL. Reburn Test Series, September, 1982

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS =~

- FIELD DATA AVERAGES -

L-21

Plant: WPL Performed by: Bowling/Janek
Date: 10/05/82 Printed 29-Oct Test No./iype: RI7=T11% Avg¥etoo ity Head—HinH20) ¢Plavg) = 1.396
sample Location: Unit 2, ESP Inlet Start/Stop Time: 2155-2340 .
) fvg Orifice Meter Reading {in H20) dH(avg) = 2.373
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF} T{s avg) = 488.5
Nozzle Diameter, Actual {in} N{d) 0.232
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degF) T{m avg) = Ba.2
Gas Meter Correction Factor {alpha) 0.99490
Stack (Duct) Dimensions {in): Avg SQRT(dP) = 1.17%
Radius (if round) R 0.00
Length (if rectangular) L 64,00 CALCULATED VALUES
Width {if rectangular) W £16.00
Area of Stack (sq ft) Als) { 96.00) Meter Volume (std. cu. ft.} ¥(m std) = 71.44
# of Sample Points ¥ 24 Stack Gas Water Vapor Preportien Blwe) = 0.107
Total Sampling Time [min) (theta) [ 96.00 )
Barometric Pressure {in Hg) P{b} 29.86 Mol. Wt., Stack Gas Dry R{d} = 30.66
Srack Static Pressure [in H2D) P(stack) 20.000
Gas Meter jnitial Reading {cu ft) g18.41 Mcl. Wt., Stack Gas Wet Mis) = 29.31
Gas Meter Final Reading (cu ft) 286z .40
Ne: Gas Sample Volume {cu ft} ¥(m) { 73,99 ) Abs Stack Pressure (in Hg) P{s) = 31.33
Vol of Liquid Collected (ml} Vi(c) 181.0 Avg Stack Velocity (ft/sec) V{s avg) = B5.%
Vol of Lig G Std. {onds. (sef)} Viw std} ( 8.520 )
vt. of Filter Particulate {gm) 4.1800 Isokineticity (%} %! = as.&
wt. of Probe Wash Particulate {gm) 0.000C
Wt of Combined Particulate {gm) Kip) { 4.1800 ) Stack Gas STD Vol Flow (dscfm) Qis} = 256698
wt of Total Metals {ug) M{m} 0.0
02 Concentration (by CEM) % 02 3.86 Actual Stack Gas Yol Flow (acfm) Qfa} = 48BE3]
£02 Concentration {by CEM) % C02 15.63 Percent XS Air PEA = 22.2
CO Concentration {by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) Cis std) = ¢.802¢
Nz Concentration {by diff.) % N2 ( B0.51) Particulate toading. @7% 0Z(mg/dscm)C(s std] = 1687
. particuiate Loading, dry B 7 % D2 (gridsef) = 0.7375
Sample | dflock |Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr .= 1278.7%
Paint Time |Head, dP|Meter.dd| Temp Temp {degF) Particulate Emission Rate{1b/hr} Eip) =18B8E . 224
(in H20)[{in H20)| (degF) in | out Particulate Emission Rate(1b/MBtu) = 1.553%
------- e amammefmmm—amwd—m——-—=mbeememms-—famwromm—hossmmmrfem e Total Metals Emission Rate{1b/MEiu] = 0.0000C
Al 4.00 1.20 2.04 504.00 g2.0 B3.0 1.0854
2 4.00 1.10 1.87 503.00 81.0 83.0 1.0488
3 4.00 1.20 2.04 49900 82.0 £83.0 1.0954
Bl 4.00 1.80 2.72 441.00 84.0 83.0 1.26439
2 4.00 1.20 2.04 466.00 88.0 85.0 1.0954
3 4.00 1.19 1.87 489.00 BE.0 84.0 1.0488
C1 4.00 1.40 2.38 485.00 8%8.0 84.0 1.1832
2 4.00 1.30 2.21 480,00 80.0 85.0 1.1402
3 4.00 1.60 z2.72 500.00 9z.0 86.0 1.2649
mn 4.00 1.70 2.89 442 .00 94.0 86.0 1.3038
2 4.00 1.50 2.55 450.00 94.0 87.0 1.2247
3 4.00 1.50 2.55 501.00 95.0 87.0 1.2247
El 4.00 1.50 2.55 460.00 94.0 88.0 1.2247
4 4.00 1.40 2.38 508.00 85.0 87.0 1.1832
3 4.00 §.20 2.04 518.00 85.0 87.0 1.0954
F1 4.00 1.2¢ 2.04 £22.00 95.0 88.0 1.0954
2 4.00 1.40 2.38 524.00 94.0 §7.0 1.1832
3 4.00 1.40 2.38 529.00 93.0 87.0 1.1832
Gl 4,00 1.60 2.72 488.00 91.0 87.0 1.2649
2 4.00 1.60 2.72 507.00 92.0 87.0 1.2649
3 4.00 1.40 2.38 518.00 83.0 87.0 /Y.IB32
Hi 4.00 1.40 2.38 529.00 92.0 87.0 { “1.1832
F4 4,00 1.50 2.55 532.00 910 86.0 1.2247
3 4.00 1.50 2.55 540,00 91.9 B6.0 1.2247
------- P e it Aol bk il et
ToTALS | 96.00 | 33.50 ] 56.95 [11989.00 § 2175.0 | 2060.0 { 28.3015
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BiW/WPLL, Reburn Test Series,

ESP Outlet Method 5 Samples
1SDKINETIC PERFORMANGE WORKSHEET AND PARTICULATE CALCULATIONS

September 1982

FIELD DATA AVERAGES

Piant: WP Performed by: Eric Squier _
Date: O/28/92 Printed 29-Dct Test No./Type: M5/0-101 Avg Velocity Head {in H20) drlavg) = 1.457
Sample Location: Unit 2, ESP QutletStart/Stop Time: Jlyoe-1252 ; .
Avg Orifice Meter Resding {in HzD) oH{avg} = 'Z.708
PARAMETER SYMBOL YALUE
{catc.} Aivg Stack Temperature (degf) Heavgr =466
Nozzle Diameter, Actual [in) n{d) 0.240 )
Pitot Tube Correction Factor clp) 0.8400 Average Meter Temperature (degF) T(m avg) = B3.2
Gas Meter Correction Factor (alpha}  0.9800. .
Stack (Duct) Dimensions [in): Avg SQRT(dF) = 1.12
Radius (if round) R 0.00
Length {if rectangular) L 84,00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack {sq ft) Als) { 96.00) Meter Volume (std, cu. ft.}) ¥(m std) = B:.E®
# of Sample Points # 24 Stack Gas Water Vapor Proportion Biwo) = 0.080
Total Sampling Time {min) (theta) [ 96.00 )
Barometric Pressure {in Hg) P(b) 25.90 Mol. Wt., Stack Gas Dry Mid) = 3L.6C
Stack Static Pressure {in HZD) P(stack) 20.000
Gas Meter Initia) Reading (cu ft) 894.31 Mol. Wt., Stack Gas Wet M{s) = 28.%%
Gas Meter Final Reading (cu ft) 977.81
het Gas Sample Volume (cu ft) Vi{m) { B83.50) Abs Stack Pressure [in Hg) Pis) = 21.37
vol of Liquid Collected {ml1} ¥i{e) 155.0 Avg Stack Velocity {ft/sec) V(s avg) = g..2
Vol of Lig @ Std. Conds. {scf} V(w std} [ 7.296 )
w:. of Filter Particulate {gm) 0.2048 Isokineticity (%) % 1 = 108.¢
wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate {gm) Mip) { 0.2046 ) Stack Gas STD Vol Flow {dscfm) Qis) =
wt of Total Metals [(ug) M(m) 0.0 ’
0z Concentration {by CEM) X 02 3.23 Actual Stack Gas Vol Flow (acfm) Dia) =
€07 Concentration (by CEM) % coz 15.46 Percent X5 Air PLA =
£0 Concentration (by CEM) % €0 0.0 Particulate Loading, dry(gr/dscf) Cls std) =
N2 Concentration {by diff.) % N2 [ B1.31) Particulate Loading, 87% D2(mg/dscm)C{s sid) =
Particulate toading, dry @ 7 % 02 {gr/dscf] =
Sample | dCiock |velocitylOrifice Stack Gas Meter SQRT(dP} |Heat Imput Rate, MEtu/nr =
Point Time |Head, dP|Meter.dH| Temp Temp ({degF) Particulate Emission Rate(1b/hr) E(p) =
{in H20)|(in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) =
------- Ammmmmeedmmmmemmedmommooomdoo—ocasmpemes—=aodemmoo——odenna-----]Total Hetals Emission Rate(1b/MBtu) = {003
Al 4.00 1.80 3.80 477 6C.0 BC0.0 1.3416
2 4,00 1.30 3.10 476 61.0 60.0 1.1402
3 4.00 1.10 2.60 475 64.0 60.0 1.0488
Bl 4.00 1.10 2.60 474 65.0 60.0 1.0488
? 4,00 1.20 2.90 473 66.0 60.0 1.0854
3 4.00 2.00 4,80 473 68.0 61.0 1.4142
Cl 4.00 1.10 2.6C 473 67.0 6.0 1.0488
2 4.00 1.20 2.80 479 70.0 61.0 1.0954
3 4.00 1.10 £.60 480 71.0 61.0 1.0488
0N 4.00 1.50 3.60 482 67.0 61.0 1.2247
2 4.00 1.40 3.40 485 71.0 61.0 1.1832
3 4,00 1.20 2.90 484 71.0 61.0 1.0954
El 4.00 1.10 2.60 488 65.0 60.0 1.0488
2 4.00 1.20 2.90 434 69.0 61.0 1.0954
2 4.00 0.98 2.40 433 71.0 61.0 0.9898
Fl1 4.00 0.93 2.20 494 67.0 6:.0 0.9644
2 4.00 0.93 2.20 496 69.0 61.0 0.9644
3 4.00 0.73 1.80 497 70.0 61.0 0.9644
61 4.00 1.70 1.70 496 70.0 61.0 0.9644
2 4.00 2.20 2.20 497 70.0 61.0 0.8544
3 4.00 2.20 2.20 497 70.0 §1.0 1.3038
Hl 4.00 1.00 1.00 468 65.0 62.0 1.4832
2 4.00 3.40 .40 482 70.8 62.0 1.4832
3 4.00 2.60 2.60 485 73.0 62.0 1.0000
------------------------------------------------------ mmmm—mm———
TOTALS i 85.00 | 34.97 i 65.00 l 11619.0 1 1633.0 i 1399.0 | 26.9019



B&W/WPEL, Reburn Test Series, September 1992

ESP Qutiet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

M4

Plant: WPL . Performed by: gric Squier
Date: 9/28/52 Printed 29-0ct Test No./Type: M5/0~-102 Avg Velocity Head {in H20) gP{avg) = 0.5¢4
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1500-1650 R
Avg Orifice Meter Reading {in H20) dH(ava) = 1.423
—PARAMETER SYMBECT VALHE
(cale.} Avg Stack Temperature (degF) T(s avg) = 458.¢
Nozzle Diameter, Actual {in) N(d} 0.244
Pitot Tube Correction Factor C{p} 0.8400 Average Meter Temperature [(degF) T{m avg) = 65.6
Gas Meter Correction Factor (alpha)  0.8%00
Stack (Duct) Dimensions [in): Avg SQRT(uP} = 0730
Radius (if round} R 0.00
Length {if rectangular} L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 '
Area of Stack {sq ft) Als) ([ 96.00 ) Meter Volume (std. cu. ft.) V(m std} = 60.4C
# of Sample Points # 24 Stack Gas Water Vapor Proportion E{wo) = 0.07%
Total Sampling Time {min} (theta) ( 98.00 )
Barometric Pressure {in Hg) P(b) 29.490 Mol. Wt., Stack Gas Dry M{d) = 3C.E2
Stack Static Pressure {in H20) P(stack}) 14.000
Gas Meter Initial Reading (eu ft) 978,71 Mol. Wt., Stack Gas Wet M(s)} = 25.8¢
Gas Meter Final Reading {cu ft) 1039.40
Net Gas Sample Yolume {cu ft} vim) { ©60.70 ) Abs Stack Pressure (in Hg) P(s) = 3p.ez
Vol of Liquid Collected {ml) Vi{c} 104.0 Avg Stack velocity {[ft/sec) Vis avg) = 53.¢
Vol of Lig @ Std. Conds. (scf) Viw std) [ 4.895 )
Wt. of Filter Particulate {gm) 0.0355 Isokineticity {X) %1 = 108.2
Wt. of Probe Wash Particulate {(gm) 0.0000
Wt of Combined Particulate (gm) M{p) { 0.0355 ) Stack Gas STD Vol Flow (dscfm) Gls) = 170702
Wt of Total Metals {ug) M(m) 0.0 _
0z CLoncentration {by CEM) % 02 3.83 Actual Stack Gas Vol Flow {acfm) Qla) = 3./ "
C02 Concentration {by CEM) % Loz 15.45 Percent XS Air PLA = 1 ;
L0 Concentration [(by CEM) % CO 0.0 Particulate Loading. dry{gr/dscf) C(s std} = C.0u..
NZ Concentration (by diff.) % N2 { 80.72 ) Particulate Loading., @7% C2{mg/dscm)C(s std) = 17
Particulate Leoading, dry @ 7 % 02 (gr/oscf) = C.0074
Sample | dClock [Velocity|Orifice Stack bas Meter SQRT(dP)} [Heat Input Rate. MBtu/hr = BS0.28
Foint Time |Head, dP|Meter.dH| Temp Temp {degF} Particulate Emission Rate(lb/hr) E{p) = 13.233
{in H2D)}|(in H20)| (degF) in | out Particulate Emission Rate(lb/MBtu) = 0.0i58
------- $mmmmmmmedmecmmer e mmm o m oo mmmmmm—fommem e —pommm-—-—d-——-~====|Total Metals Emission Rate{1b/MBtu) = 0.0DOGO
Al 4.00 0.96 2.30 468.00 57.0 56.0 0.9798
2 4.00 0.67 1.60 467.00 58.0 56.0 0.8185
3 4.00 0.56 1.30 467.00 61.0 87.0 0.7483
Bl 4.00 0.57 1.40 457.00 83.0 58.0 0.7550
2 4.00 0.83 1.50 467.00 £5.0 58.0 0,7937
3 4.00 0.80 2.20 467.00 67.0 59.0 0.9487
€l 4.00 "0.50 1.20 468.00 67.0 6.0 0.7071
2 4.00 0.63 1.50 471.00 69.0 61.0 0.7837
3 4.00 0.52 1.20 469,00 71.0 62.0 0.7211
1) 4.00 0.76 1.80 461.00 70.0 62.0 0.8718
¢ 4.00 0.72 1.70 461.00 73.0 63.0 0.8485
3 4.00 0.64 1.50 462.00 74.0 64.0 0.8000
El 4.00 0.53 1.30 462,00 70.0 64.0 0.7280
2 4.00 0.58 1.40 465.00 73.0 65.0 0.7616
3 4.00 0.42 1.00 463.00 75.0 66.0 0.6481
Fi 4.00 0.54 1.3¢ 458.00 71.0 66.0 0.7348
-2 4._00 0.42 1.00 458.00 4.0 67.0 0.6481
k) 4.00 0.35 0.84 457.00 74.0 67.0 0.7348
€l 4.00 0.33 0.80 457.00 75.0 67.0 0.6481
2 4.00 0.42 1.00 457.00 75.0 68.0 0.5916
3 4.00 0.48 1.20 457.00 75.0 68.0 0.5745
Hl1 4.00 0.63 1.50 430.00 73.0 67.0 0.6481
2 4,00 0.78 1.90 434,00 75.0 68.0 0.6928
3 4.00 0.71 1.70 437.00 76.0 67.0 0.7937
------- et e e
TOTALS | 96.00 | 14.25 | 34.14 |11030.00 | 1681.0 | 1516.0 | 17.9505



BiW/WPLL, Reburn Test Series, September 1982

ESF Outlet Method 5 Samples

TYEBRINETIC PERFORMARCE WORKSREET AND PARTICULATE CALCULATIONS =" FIELD" DATA AVERAGES™
Flant: WPL Performed by Eric Squier

H :
Sample Location: Unit 2, ESP Dut1etStartIStop T1me

1920-2110
Avg Orifice Meter Reading (in H20)} dH{avg] = 2.78:
PARAMETER SYMBOL VALUE
(cale.} Avg Stack Temperature (degF) T(s avp) = 485.¢
Nozzle Diameter, Actual {in) N{d) 0.244
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degf) Tim avg) = 707
Gas Meter Correction Factor {alpha} 0.9900
Stack (Duct) Dimensions (in}: ] Avg SQRT(dP) = 1,08z
Radius (if round) R 0.0C ) -
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00) Meter Volume (stid, cu. ft.) V{m std) = 8. &
# of Sample Foints ¥ 24 Stack Gas Water Vapor Proportion B{wec) = 0.087
Total Sampiing Time {min) (theta) { 86.00 )
Barometric Pressure (in Hg) P(b) 29.90 Mol. Wt., Stack Gas Dry M{d) = 30.€%
Stack Static Pressure {in H20) P{stack) 20.000
Gas Meter Initial Reading {cu ft) 40.00 Mal. Wt., Stack Gas Wet M(s) = 2L.&E
Gas Meter Final Reading {cu ft) 124.60
Net Gas Sample Volume (cu ft) ¥im) { 84.60) Abs Stack Pressure (in Hg) P(s) = 31.37
Vol of Liguid Cellected (ml) Vi{c) 181.0 Avg Stack Velocity (ft/sec) V(s avg) = 787
Vol of Lig & Std. Conds. (scf) V{w std) { 8.980 )
. Wt. of Filter Particulate {gm) 0.1654 Isckineticity (%) % 1 = 107,
i i ¥i. of Probe Wash Particulate {gm) ¢.0000
S Wt of Combined Particulate {gm) M{p) { 0.185¢ ) Stack Gas STD Vol Flow (dscfm) 0is) = P4D3EL
- wt of Total Metals {ug} Mim) 0.0
02z Concentration {by CIM) % 02 3.40 Actual Stack Gas Vol Fiow {acfm) Q(a) = 45%34r
€02 Concentration (by CEM) % C02 15.97 Percent XS Air PEA = 1&.C
€0 Concentration {by CEM) % Co 0.0 Particulate Loading. dry{gr/dscf) C(s std) = ©.033%2
N2 Concentration [by diff.}) X K2 ( 80.83 ) Particulate Loading, B7% D2{mg/dsem}l(s std) = 5T
: Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0242
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1229.61
Point Time |Head, dP{Meter,dH] Temp Temp {degF) Particulate Emission Rate{1b/hr) £(p) = §2.748
(in H20}](in H20)| {degF) in | out Particulate Emission Rate(1b/MBiu) = 0.0510
------- demmmmom—femmcomedammmeroedmomcc—sasdemrrro—do-—-—-ratme-co-ve-iTotal Metals Emission Rate{ib/MBtu) = 0.0000D
Al 4.00 1.60 3.60 485 59.0 58.0 1.2649
2 4.00 1.30 2.80 486 64.0 £9.0 1.3402
3 4.00 1.20 2.70 487 68.0 6.0 1.0954
Bl 4.00 1.10 2.50 487 72.0 61.0 1.0488
F4 4.00 1.30 2.40 488 72.0 62.0 1.1402
3 4.00 1.60 3.60 488 76.0 63.0 |- 1.2648
Cl 4.00 1.10 2.50 438 74.0 64.0 1.0488
2 4.00 1.30 2.90 493 7.0 65.0 1.1402
3 4.00 1.10 2.50 493 79.0 66.0 1.0488
D 4.00 1.60 3.60 495 75.0 66.0 1.2649
2 4.00 1.50 3.40 4586 80.0 66.0 1.2247
3 4.00 1.20 .70 496 81.0 67.0 1.0954
E} 4.00 1.30 2.90 497 74.0 7.0 1.1402
2 4.00 1.30 2.90 505 78.0 68.0 1.1402
3 4.00 0.96 z.20 505 80.0 65.0 0.9758
Fi 4.00 1.10 2.5%0 438 74.0 67.0 1.0488
4 4.00 1.00 2.30 505 78.0 68.0 1.0000
3 4.00 0.78 1.80 505 78.0 68.0 | 1.0488
61 4.00 0.76 1.70 505 78.0 69.0 1.0000
2 4.00 0.92 2.10 506 78.0 63.0 0.8832
3 4.00 1.50 3.40 507 80.0 62.0 0.8718
Hl 4.00 1.30 2.90 488 76.0 65.0 0.9592
b4 4.00 1.60 3.60 492 81.0 70.0 1.2247
3 4.00 1.40 3.20 494 82.0 70.0 1.1402
; o ememaee O T T e o ST T L
i TOTALS | 96.00 | 29.82 | 66.80 |11889.00 | 1815.0 1 1579.0 | 26.2141




B&W/WPLL, Reburn Test Series, September 1982

ESF Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

- dP{avg)

T{s avg)

T(m avg)

Vim std)
Blwc}
M{d}
M(s)
P(s}

V(s avg}
%1

ofs)
ey

PEA
Cls std)

Elp)

Plant: WPL Performed by: Eric Sguier
Date: 8/29/92 Printed... 29-0ct. Jest-No./Type: ...M5/0-104.. .. Avg Velocity Head .(in . M20)
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1328-1518
i Avg Orifice
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF)
Nozzle Diameter, Actual (in) N{d} 0.244
Pitot Tube Correction Factor tip) £.8400 Average Meter Temperature (degF)
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions {in): Avg SQRT(dP)
Radius (if round) R 0.00
Length (if rectangular) L 64,00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack {sq ft) . Als) ( 96.00 ) Meter Volume (std, cu. ft.)
# of Sample Points ¥ ) 24 Stack Gas Water Vaper Proportion
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure (in Hg) P(b) 3n.1c Mol. Wt., Stack Gas Dry
Stack Static Pressure {in H20)} P(stack) 14.000
Gas Meter Initial Reading {cu ft) 124.81 Mol. Wt., Stack Gas Wet
Gas Meter Final Reading (cu ft) 184.01
Net Gas Sample Volume (cu ft) vim) ( 58.20) Abs Stack Pressure (in Hg)
Vol of Liguid Coliected {ml) Vi{c) 87.0 Avg Stack Velocity (ft/sec)
Vol of Lig @ Std. Conds. (scf) Viw std) { 4.085 )
Wt. of Filter Particulate (gm) 0.03869 Isokineticity (%)
Wt. of Probe Wash Particulate {gm) 0.0002
Wt of Combined Particulate (gm) M{p) { 0.0368 ) Stack Gas STD Vol Flow {dscfm)
Wt of Total Metals (ug) M{m) 0.0
02 Concentration (by CEM) % 02 3.80 Actual Stack Gas Vol Fiow (acfm)
€6z Concentration (by CEM) % C02 15.05 Percent XS Air
CC Concentration (by CEM) % €O c.0 Particulate Loading, dry(gr/dscf)
K2 Concentration {by diff.) % N2 { B1.15) Particulate Loading, B7% 0Z(mg/dscm){(s std)
Particulate Loading, dry @ 7 % 02 (gr/dscf)
Sample | dliock |velocity|Orifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr
Point Time |Head, dP[Meter,dH| Temp Temp {degF) Particulate Emission Rate{lb/hr)
{in H20)}|(in H20}| (degf) in | out Particulate Emission Rate{1b/MBtu)
------- dommmmmredremerscrdre S crer oo —eefrrcemeeegreomm--md--------=}Tntal Metals Emission Rate{1b/MBtu) -
Al 4.00 0.80 1.80 472 61.0 61.0 0.8944
2 4.00 D.65 1.50 473 62.0 61.0 0.8062
3 4.00 0.52 1.20 473 64.0 61.0 0.7211
Bl 4.00 0.55 1.20 473 65.0 62.0 0.7416
2 4.00 0.62 1.40 473 67.0 62.0 0.7874
3 4.00 6.73 1.60 474 65.0 B3.0 D.8544
Cl 4.00 0.54 1.20 476 69.0 64.0 0.7348
2 4.00 0.58 1.30 478 72.0 65.0 0.7616
3 4,00 0.50 1.10 477 75.0 66.0 0.7071
(13} 4.00 0.75 1.70 467 74.0 67.0 0.8660
2 4.00 0.71 1.60 467 77.0 68.0 0.8426
3 4.00 D.58 1.30 467 79.0 68.0 0.7681
El 4.00 0.55 1.20 466 74.0 69.0 0.7416
2 4.00 0.63 1.40 468 78.0 69.0 0.7937
3 4.00 0.45 1.00 467 79.0 70.0 0.6708
Fl 4.00 0.50 1.10 459 76.0 70.0 0.7071
2 4.00 0.52 1.20 461 79.0 71.0 0.7211
3 4.00 0.41 0.92 458 80.0 71.0 0.7071
Gl 4.00 0.38 0.85 458 79.0 71.0 0.7211
4 4.00 0.47 1.10 459 79.0 7.6 0.6403
3 4.00 0.65 1.50 460 80.0 72.0 | “0.6164
H1 4.00 0.70 1.60 435 78.0 72.0 0.6856
4 4.00 0.77 1.7¢ 439 81.0 73.0 0.8062
3 4.00 0.75 1.7¢ 443 82.0 73.0 0.8367
------- T g - SR
TOTALS | 86.00 | 14.32 | 32.17 |11144.00 | 1779.0 | 1620.0 | 18.1333
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BiW/WPLL, Reburn Test Series,

CESP Cutlet Method S Samples

September 1982

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

‘Plant; WPL “performed by: Eric Squier e . :
Date: 9/29/92 Printed 28-Oct Test Hc./Type: M5/0-105 Avg Velocity Head (1n HZO) dplavg) = ~1.Z1E
Sample Location: Unit 2, ESP OUTTETSTart/Stop times 171802
) Avg Orifice Meter Reading (in H20) dH(avg}; = 2.382
PARAMETER SYMEOL VALUE
’ (cale.) Avg Stack Temperature (degF) T(s avg) = 503.6
Nozzle Diameter, Actual (in) N(d) 0.240
Pitot Tube Correction Factor Cip) 0.840C Average Meter Temperature (degf) T{m avg) = 7E.5
Gas Meter Correction Factor (alpha) 0.930C
Stack {Duct} Dimensions (in): Avg SQRT(dP) = }.0E
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
‘Width (if rectangular) W 216.00
Area of Stack (sq ft) Afs} { 96.00 Meter Volume (std, cu. ft.} vim std) = BD.62
# of Sample Points f 24 Stack Gas Water Vapor Proporticon B{wz) = 0,097
Total Sampling Time (min) {theta) [ 96.00
Barometric Pressure (in Hg) P{b}) 30.10 Mol. Wt., Stack Gas Dry M{d) = 30.€2
Stack Static Pressure (in HZD)} P(stack) 20.000
Gas Meter Initial Reading {cu ft) 184.11 Mol. Wi., Stack Gas Wet M(s) = 25,30
Gas Meter Final Reading {cu ft} 26E.51
Net 6as Sample Volume (cu ft) V(m) { 82.40 Abs Stack Pressure [in Hg) F(s) = 31.%7
Vol of Liquid Collected (mt) Vi{c) 184.0 Avg Stack Velocity (ft/sec) V(s avg] = 7.1
Vol of Lig @ Stg. Conds. (scf) Viw std) ( 8.661
Wt. of Filter Particulate {gm) 0.2150 Isokineticity (%) %1 = 108.3
wt. of Probe Wash Particulate (gm) 0.0000
wt of Combined Particulate (gm) M{p) { 0.2150 Stack Gas STD Vol Flow (dscfm) 0(s) = Z3B0VZ
Wt of Total Metals (ug) M{m) 0.0
02 Concentration (by CEM) % 02 3.37 Actual Stack Gas Vol Flow {acfm) Qla) = 4BEElE
C0? Concentration {by CEM) % €02 15.48 Percent XS Air PEA = 1£.7
£0 Concentration (by CEM} % Co 0.0 Particulate Loading, dry{gr/dscf) C{s std} = 0.041T
N2 Concentration (by diff.) % N2 { 81.15 Particulate Loading, B7%.02(mg/dsca}C(s std) = 72
Particulate Leading, dry B 7 % 02 {gr/dscf] = 0.0325
Sample | dllock |Velocity{Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 1220.07
Point Time |Head, dP{Meter,dH| Temp Temp (degF) Particulate Emission Rate(1b/hr} E(p} = B3.plg
{in H2O) | (in H20)| (degF} in | out Particulate Emission Rate(1b/MBtu) = 0.06E3
——————— e eo—de—ammemmgmmr o —m—fece—amm=mkrromc—c—4-sassm=mkm--==-=--|Total Metals Emission Rate(1b/MBtu) = (.00GOC
Al 4.00 1.60 3.40 494 66.0 66.0 1.2649
2 4.00 1.20 2.50 454 69.0 66.0 1.0954
3 4.00 1.10 2.30 435 71.0 66.0 1.0488
Bl 4.00 1.10 2.30 495 74.0 67.0 1.0488
2 4.00 1.30 2.70 436 76.0 £8.0 1.1402
3 4.00 1.50 3.20 497 7%.0 68.0 1.2247
(8] 4.00 0.94 2.00 501 76.0 69.0 0.9695
z 4.00 1.20 2.50 502 80.0 70.0 1.0954
3 4.00 1.1¢ 2.30 503 B83.0 71.0 1.0488
[} 4.00 1.60 3.40 504 B1.0 72.0 1.2649
2 4.00 1.50 3.20 505 86.0 72.0 1.2247
3 4.00 1.20 2.50 505 88.0 73.0 1.0954
El 4.00 1.70 3.60 505 83.0 75.0 1.3038
2 4 00 1.20 2.50 509 89.0 76.0 1.0954
3 4.00 0.89 1.90 510 91.0 76.0 0.9434
Fl 4.00 1.30 2.70 s07 86.0 77.0 1.1402
2 4.00 0.92 1.90 513 81.0 78.0 0.9592
3 4.00 0.84 2.00 513 8i.0 78.0 1.1402
&1 4.00 0.76 1.60 514 91.0 79.0 0.9592
2 4.00 0.74 1.50 514 91.0 79.0 0.9695
3 4.00 0.93 2.00 815 90.0 79.0 0.8718
H1 4.00 1.50 3.20 492 87.0 79.0 0.8602
2 4.00 1.60 3.40 499 9z.0 80.0 0.9644
3 4.00 1.40 2.90 504 93.0 78.0 1.2247
--------------- P s Bt S L L L LS TEEL Lty
TOTALS | 96.00 | 29.2z | 61.50 |12086.00 | 2004.0 [ 1763.0 | 25.9538




B&W/WPEL .

ESP Qutlet Method

Reburn Test Series,

5 Samples

September 1982

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier .
Date: 9/30/32 Printed 29-Dct Test Ho./Type: M5/0-106 Avg Velocity Read (in H20) dPlavg) =
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1241-1430
: : Coe e Avg Orifice Meter Reading {in H20) dH{avg] =
PARAMETER SYMBOL . VALUE
{eate} Avg Stack Temperature {degF)} —  T(s avg) = 4281
Nozzle Diameter, Actual (in) N{d) 0.240
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) =
Gas Meter Correction Factor (alpha) 0.85800
Stack {Duct) Dimensions {in): Avg SQRT(dP) =
Radius (if round} R 0.00
tength (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W 216.00
Area of Stack (sg ft) A(s) { 96.00 ) Meter Volume (std, cu. ft.} V{m std) =
# of Sample Points ] 24 Stack Gas Water Vapor Proportion B{we} =
Total Sampling Time (min) {theta) { 96.00 )
Barometric Pressure (in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M(d) =
Stack Static Pressure {in H20) P(stack} 10.00C
Gas Meter Initial Reading (cu ft) 266.80 Mol. Wi., Stack Gas Wet Mis) =
Gas Meter Final Reading (cu ft) - 308.60
Net Gas Sample Volume {cu ft) V{m) { 41.70) Abs Stack Pressure (in Hg) P{s) =
Vol of Liguid Collected (ml} vi{c) 98.5 Avg Stack Velocity (ft/sec) V(s avg) =
Vol of Lig @ Std. Conds. {scf) V(w std) [ 4.830 ) )
wWt. of Filter Particulate (gm) 0.0302 Isokineticity (%) %1 =
Wt. of Probe Wash Particulate (gm) 0.0000 .
Wt of Combined Particulate {gm) *(p) ( 0.0302 ) Stack Gas STD Vol Flow [dscfm) Qfs) =
wt of Total Metals (ug) M{m} 0.0
02 Concentration (by CEM) % 02 4.32 Actual Stack Gas Vol Flow (acfm) Gia) =
C02 Concentration (by CEM) X Co2 15.62 Percent XS Air PEA =
C0 Concentration (by CEM) % Lo 0.0 Particulate Loading, dry(gr/dscf) C(s std) =
N2 Concentration (by diff.) % N2 ( 80.08) Particulate ioading, B7% GE(mg/dscm)C(s std} =
Particulate Loading, dry @ 7 % 02 {gr/ascf) =
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Imput Rate, MBtu/hr =
Point Time |Head, dPiMeter.dH| Temp Temp {degf) Particulate Emission Rate(ib/hr) E(p) &
{in H20){(in H20)| (degF} in | out Particulate Emission Rate(ib/MBtu) =
------- #ommmmmemdrre e nndmmm e mmfmmmmomm——oassmmadenanmmoodo—o-o--=- 1Tota]l Metals Emission Rate(1b/MBtu} =
Al 4.00 0.37 .78 444.00 71.0 71.0 0.6083
Z 4.00 0.33 0.69 444.00 72.0 71.0 0.5745
3 4.00 0.29 0.61 443.00 73.0 71.0 0.5385
Bl 4.00 0.28 0.59 452,00 74.0 72.0 0.5292
4 4.00 0.32 0.67 441.00 75.0 72.0 0.5657
3 4,00 0.36 0.76 442.00 76.0 72.0 0.6000
Cl 4.00 0.23 0.48 433.00 76.0 72.0 D.4756
2 4.00 0.32 0.67 440.00 77.0 73.0 0.5657
3 4.00 0.31 0.65 438.00 78.0 73.0 | 0.5568
D1 4.00 D.32 0.67 429.00 17.0 74.0 0.5657
2 4.00 0.38 0.80 428.00 79.0 74.0 0.6164
3 4.00 0.33 0.69 425.00 80.0 75.0 0.5745
£l 4.00 0.29 0.61 424,00 77.0 75.0 0.5385
2 4,00 0.30 0.63 430.00 18.0 75.0 0.5477
3 4.00 0.24 0.50 428.00 80.0 75.0 0.4899
Fl 4.00 0.18 0.38 423.00 78.0 75.0 0.4243
2 4.00 0.21 0.44 423.00 79.0 75.0 0.4583
3 4.00 0.20 0.42 421.00 79.0 75.0 0.4472
61 4.00 0.19 0.40 420.00 79.0 75.0 0.4359
2 4.00 0.22 0.46 420.00 79.0 76.0 0.4630
k| 4.00 0.26 0.55 422.00 80.0 76.0 0.5089
H1 4.00 0.36 0.76 404,00 79.0 76.0 0.6000
2 4.00 0.39 0.82 405.00 81.0 76.0 0.6245
3 4.00 0.39 0.82 404.00 82.0 7.0 0.6245
--------------- ey

TOTALS [ 86.00 | 7.07

14.85 [10274.00 | 1860.0

1776.0 | 12.9444

M-8
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BaW/WPEL,

ESP Outlet Method 5 Samples

Reburn Test Series, September 193¢

-ISOXINETIC PERFORMANCE -WORKSHEET .AND PARTICULATE CALCULATIONS .

FIELD DATA AVERAGES =

Plant: WPL Performed by: Eric Squier )
Dato: 9/30/92  Pripted 29-0Oct Test No. /Type: M5/0-107 Avg Yelocity Head (in H20) dPavg) = 0.B4%
Sample Location: Unit 2, ESP QutletStart/Stop Time: 17i0-1900
Avg Orifice Meter Reading [in H20) oH{ave) = 1.228
PARAMETER SYMBOL VALUE
{cale.) Avg Stack Temperature (degF) T{s avg) = 451.8
Nozzle Diameter, Actual {in) R{d} 0.240
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degF) T(m avg) = 84.0
Gas Meter Correction Factor (alpha} 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(d?) = D0.797
Radius (if round) R 0.00
tength (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular} W 216.00
Area of Stack (sq ft) A{s) ( 96.00 } Meter Volume (std, cu. ft.} v(m std) = 55.62
# of Sample Points ; 24 Stack Gas Water Vapor Proportion B{wo) = 0100
Total Sampling Time {min) {theta) ( 96.00 )
Barometric Pressure {[in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M{d) = 307.5¢
Stack Static Pressure {in H20) P{stack) 14.00D
Gas Meter Initial Reading {cu ft) 308.71 Mol. Wt., Stack Gas Wet Mis) = 25.2%
Gas Meter Final Reading (cu ft) 366.10
Net Gas Sample Volume (cu ft) ¥i{m) ( 57.40 ) Abs Stack Pressure (in Hg) Pls} = 31.1:
Vol of Liquid Collected (mi) vi{e) 131.8 Avg Stack Velecity [ft/sec) Vis avg) = £57.2
Vol of Liq @ Std. Conds. {scf) V(w std) ( 6.190 )
Wt. of Filter Particulate (gm) 0.0548 Isokineticity (%) %1 = 8% 7
o7 wWt. of Probe Wash Particulate (gm) 0.0000
{ ¥t of Combined Particulate {gm) M{p) { 0.0348 ) Stack Gas STD Vol Flow (dscfm) R{s} = 178857
L wt of Total Metals {wg)} M{m) D.0
pz Concentration {by CEM)} % 02 3.33 Actual Stack Gas Vol Flow (acfm) Qia} = 329%7T
C0? Concentration {by CEM) % oz 15,07 Percent XS Air PEA = 18.3
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf} C{s std) = 0.0l%Z
N2 Concentration {by diff.) % N2 ( 81.60 ) Particulate Loading, @7% 02{mo/dscm)C{s std) = 2&
Farticulate Loading, dry @ 7 % 02 (gr/gscf) = D.DiZC
Sample | dClock {VelocitylOrifice Stack bGas Meter SQRT{dP} {Heat Input Rate, MBtu/hr = B817.82
Point Time |Head, dP|Meter dd| Temp Temp {degF} Particulate Emission Rate(1b/hr) E(p)} = 23.278
(in H2D)[(in H20)| {degF) in | out Particulate Emission Rate{lb/MBtu) = 0.0254
------- $mmmmmm e cmmea—admmmmeeeedromemom—heccammaedmmecreet=-n----==|Tota] Metals Emission Rate(1b/MBtu}’ = 0.00300
Al 4,00 0.95 1.80 444 .00 75.0 74.0 0.9747
4 4.00 0.67 1.30 448.00 76.0 75.0 0.8185
3 4.00 0.57 1.10 443.00 78.0 75.0 0.7550
Bl 4.00 0.58 1.10 448.00 80.0 76.0 0.7681
z 4.00 0.74 1.40 449,00 83.0 77.0 0.8602
3 4.00 0.97 1.80 451.00 85.0 77.0 0.9849
Cl 4.00 0.58 1.10 444.00 B4.0 718.0 0.7616
a 4.00 0.68 1.30 452.00 87.0 79.0 0.8246
3 4.00 0.53 1.00 451.00 89.0 80.0 0.7280
] 4.00 1.00 1.90 445.00 87.0 81.0 1.0000
2 4£.00 0.79 1.50 447.00 g1.0 81.0 0.8888
3 4.00 0.72 1.40 449.00 92.0 82.0 0.8485
El 4.00 0.59 1.10 446.00 89.0 83.0 0.7681
2z 4.00 0.66 1.30 459.00 9z.0 84.0 0.8124
3 4.00 0.52 0.99 459.00 93.0 84.0 0.7211
Fl 4.00 0.58 1.10 450.00 91.0 84.0 0.7616
4 4.00 0.46 0.87 462.00 82.0 84.0 0.6782
3 4.00 6.39 0.74 461,00 81.0 84.0 0.6245
61 4.00 0.40 0.76 461.00 91.0 84.0 | 0.6325
2 4.00 0.45 0.86 461.00 8l.0 83.0 0.6708
3 4.00 0.53 1.00 462.00 90.0 83.0 0.7280
Hl 4.00 0.60 1.1 44].00 88.0 83.0 0.7746
2 4.00 0.78 1.50 447.00 90.0 83.0 0.8888
3 4.00 0.72 1.40 447.00 81.0 B3.0 0.8485
--------------- T e e L EE LS DL bbb
7 TOTALS ] 96.00 | 15.48 | 28.42 |10842.00 1 2095 0 | 1937.0 | 18.1222



BAW/WPAL, Reburn Test Series, September 1992

ESP Outlet Method 5 Samples

ISOKIKETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Flant: WPL Performed by: Eric Squier
Late: 9/30/92 Primted 29-Oct Test No./Type:  M5/0-108 . .. .. Avg.Velocity Head (in.H20).. ......dP(avg). = 0.64l

Sample Location: Unit 2, ESP OutletStart/Stop Time: 1948-2139
Avg Orifice Meter Reading {in M?0) eH{avg) = 1 225

PARAMETER SYMBOL VALUE .
(calc.} Avg Stack Temperature {degF) T{s avg) = 4B3.C
Hozzle Diameter, Actual {in) N{d} 0.240 .
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature {degF) T{m avg) = 79.7
Gas Meter Correction Factor (alpha}) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP)} = 0.787
Radius {if round) R 0.00
Length {if rectangular) L 64.00 : CALCULATED VALUES
VWidth (1f rectangular) v 216.00
Area of Stack {sq ft) Als) [ 96.00 ) Meter Volume {std, cu. ft.) ¥{m std} = 55.7%9
# of Sample Points # 24 Stack Gas Water Vaper Proportion B{wo) = 0.087
Total Sampling Time (min) {theta) { 86.00 )
Barometric Pressure (in Hg) P{b) 3c.i0 Mol. Wt., Stack Gas Dry M(d) = 30,54
Stack Static Pressure (in H20) P(stack) 14.000
Gas Meter Initial Reading {cu ft) 366.30 Mol. Wi., Stack Gas Wet . M(s) = 28.32
Gas Meter Final Reading {cu ft) 423.41
Net Gas Sample Volume (cu ft) V{m} [ 87.10 ) Abs Stack Pressure {in Hg) P(s) = 31.i3
Vol of Liquid Collected (m1) Vi{ce} 127.0 Avg Stack Velocity (ft/sec) V(s avg) = £7.%
Vol of Lig & Std. Conds. {scf) Viw std} { 5.978 )
Wt. of Filter Particulate {gm} 0.0509 Isokineticity (%} %1 = a8 .7
Wi, of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (gm) M(p) { 0.0509 ) Stack Gas STD VYol Flow (dscfm) Q(s) = 178175
Wi of Total Metals {ug) M(m) 0.0 o '\'
02 Concentration (by CEM) . R0z 3.34 Actuat Stack Gas Vol Flow (acfm) Q{a} = 3 :
€02 Concentration {by CEM) % C02 15.03 Percent XS Air PEA = g
C0 Concentration (by CEM) % €0 0.0 Particulate Loading, dry{gr/fdscf) (s std) = ¢&.D14]
N Concentration {by diff.) % N2 { 81.83) Particulate Loading, @7% 02(mg/dscm)C(s std) = 26
. Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0ii7
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT{dP} |Heat Imput Rate, MBtu/hr = 9l4.68
Paint Time |[Head, dP|Meter,dH] Temp Temp (degF) Particulate Emission Rate{lb/hr) E(p) = 21.505
(in H20}|(in H20}| (degF} in | out Particulate Emission Rate{b/MBtu) = 0.0235
------- At oo e s e oo et o w e e mmmageaawas o [Tota] Metals Emission Rate{1b/MBtu) = 0.00000
Al 4.00 0.80 1.50 457.00 73.0 73.0 0.8944
4 4.00 0.65 1.20 458.00 74.0 73.0 0.8062 )
3 4.00 0.6t 1.20 459,00 77.0 73.0 0.7810
Bl 4.00 0.85 1.20 460.00 79.0 74.0 0.8062
2 4.00 0.62 1.20 45900 81.0 74.0 0.7874
3 4.00 0.74 1.40 461.00 83.0 75.0 0.8602
C1 4.00 0.57 1.10 462.00 81.0 75.0 0.7550
2 4.00 0.67 1.30 464 .00 84.0 76.0 0.8185
3 4.00 0.61 1.20 464.00 85.0 76.0 0.7810
1) 4.00 0.83 1.60 462.00 83.0 77.0 0.9110
2 4.00 0.81 1.50 462.00 86.0 77.0 0.9000
3 4.00 0.57 1.10 463.00 B7.0 78.0 0.7550
El 4.00 0.67 1.30 465,00 82.0 78.0 0.8185
4 4.00 0.63 1.20 459.00 85.0 78.0 0.7937
3 §.00 0.51 0.97 457,00 86.0 78.0 0.714}1
Fl 4§.00 0.57 1.10 467.00 83.0 - 718.0 0.7550
2 4,00 0.55 1.00 471.00 84.0 78.0 0.7416
3 4,00 0.44 0.84 470.00 85.0 78.0 0.6633
61 4.00 0.42 0.80 470.00 84.0 78.0 0.6481
2 4.00 0.52 0.99 471.00 85.0 78.0 0.7211 -
3 4.00 0.52 0.99 473.00 85.0 78.0 0.7211
H1 4.00 Q.72 1.40 445.00 83.0 78.0 0.848%
2 4.00 0.87 1.70 453.00 85.0 78.0 0.9327
3 4,00 0.83 1.60 456.00 87.0 78.0 0.9110 -
--------------- i e s Gttt T Iya SRRy pIr S
TOTALS ! 86.00 | 15.38 | 29.39 J11111.00 | 1987.0 | 1837.0 }.19.1250
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B&W/WPAL. Reburn Test Series, September 1852

€SP Outlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET-AND PARTICULATE CALCULATIONS.... .o FIELD DAVA AVERAGES . . . o
Plant: WPL Performed by: Eric Squier
- . 5/0-104 Avg Velocity Head (in HZ0} dP(avg) = 0.381
Sample Location: Unit 2, ESP DutletStart/Stop Time: 2245-D035
: Avg Orifice Meter Reading (in H20) dH{avg) = D0.BiZ
PARAMETER . SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 4El.5
Nozzle Diameter, Actual {in) N(d) 0.240
Pitot Tube Correction Factor cip} 0.8400 Average Meter Temperature (degF) T{m avg) = 72.7
Gas Meter Correction Factor (alpha} 0.9900
stack {Duct) Dimensions {in): Avg SQRT{dP) = (.Elf
Radius {if round) R 0.00 . i
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) v 216.00
Area of Stack {sg ft) Als) { 86.00) Meter Volume (std, cu. ft.) v(m std) = 40.5€
# of Sample Points 4 24 Stack Gas Water Vapor Proportion B(we) = (.08
Total Sampiing Time (min) {theta) { 96.00 )
Barometric Pressure (in Hg) P{b) 29.82 Mol. Wt., Stack Gas Dry M{d) = 30,58
Stack Static Pressure (in H20) P{stack) 10.000 .
Gas Meter Initial Reading (cu ft) 423.70 Mol. Wt.. Stack Gas MWet M(s) = 29.45
Gas Meter Final Reading (cu ft) 465,10 .
Ket Gas Sample Volume {cu ft) v(m} { 41.40) Abs Stack Pressure (in Hg) P(s} = 3.5
Vol of Liquid Collected (ml) Vi{c) 84.% Avg Stack Velocity (ft/sec) V(s avg) = 44.5
Vol of Lig @ 5td. Conds. (scf) V(w std) { 3.977 )
Wt. of Filter Particulate {gm) £.0611 1sokineticity (%) %1 = g: ¢
Wt. of Probe Wash Particulate {gm) 0.0000
wt of Combined Particulate {gm) Mip) ( 0.0B1% ) Stack Gas STD Vol Fiow (dscfm) Qfs) = 138l%E
vt of Total Metals {ug) M{m) 0.0 .
0z Concentration (by CEM) X 02 ’ 3.88 Actual Stack Gas Vol Flow (acfm} Qfa) = Z25B78&
C02 Concentration {by CEW) % C02 15.11 Percent XS Air PLA = 22.8
C0 Concentration {by CEM) % CO ’ 0.0 Particulate Loading, dry{gr/dscf) CLs std) = 0.0232
N2 Concentration (by diff.} % N2 [ 80.91) Particulate Loading, B7% 02(mg/dscm}C(s std) = ac
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 0.015]
Sampie | dClock |velocity|Orifice Stack Gas Meter SQRT (dP) |Heat Input Rate, MBtu/hr = EBB3.38
Point Time |Head, dP{Meter.dH| Temp Temp (degF) Particulate Emission Rate(tb/hr) Elp) = 27.51%
{in H20)}{{in H20}| {degF) in | out Particulate Emission Rate(1b/MBtu) = [.0403
------- femmmmmeefemmmo oo edmmmmrmmmbmneeommemfo—m—=mmekamme-———demmn--e-=|Total Metals Emission Rate(1b/MBru} = 0.00000
Al 4.00 0.43 0.82 479.00 73.0 713.0 1.B557 .
2 4.00 0.35 0.67 481.00 73.0 13,0 0.5916
3 4.00 0.28 0.53 479.00 74.0 73.0 0.5292
Bl 4,00 0.28 D.53 478.00 75.0 73.0 0.5292
2 4.00 0.36 0.68 476.00 76.0 73.0 0.6000
3 4.00 0.39 0.74 475.00 77.0 73.0 0.6245
cl 4.00 0.29 0.55 473.00 75.0 73.0 0.5385
2 4.00 0.35 0.67 472.00 77.0 73.0 0.5916
3 4.00 0.31 0.58 470.00 77.0 73.0 0.5568
Dl 4.00 0.42 C.80 457.00 76.0 73.0 0.6481
2 4.00 0.42 0.80 456.00 78.0 73.0 0.6481
3 4.00 0.33 0.63 454,00 78.0 73.D p.5745
El 4.00 0.33 0.63 446.00 75.0 73.0 0.5745
2 4.00 0.34 0.64 450,00 7%.0 73.0 0.5831
3 4.00 0.28 0.53 448,00 77.0 73.0 0.5292
Fi 4.00 0.26 0.49 437.00 74.0 72.0 0.5089
2 4.00 0.25 0.48 436.00 76.0 72.0 ¢.5000
3 4.00 0.21 0.40 434.00 75.0 72.0 0.4583
6l 4.00 0.38 0.38 433.00 75.0 72.0 0.6164
2 4.00 0.42 0.42 433.00 75.0 72.0 0.6481
3 4,00 D.48 0.48 433.00 75.0 72.0 | 0.6828
Hl 4.00 0.61 G.61 414.00 75.0 73.9 0.7810
2z 4,00 0.78 0.78 413.00 76.0 73.0 0.8832
3 4.00 0.84 0.84 410.00 78.0 74.0 0.9165
------- P S S bl e e ittt
TOTALS | 96.00 | 9.39 | 14.69 |10837.00 | 1816.0 | 1673.0 | 14.7806

M-11



B&W/WPEL, Reburn Test Series, September 1992

ESP Qutlet Method 5 Samples

TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Piant: WPL Performed by: Eric Squier
Date: 10/02/92 Printed 29-0ct Test No./Type: M5/0-110 Avg Velocity Head (in H20) ~ dP(avg) = 0.65E ]
Sample Location: Unit 2, ESP 0ut1etStart/Stop Time: ~Q157<0346 o e
Avg Orifice Meter Reading (in H20) dH{avg) = 1.24Z
PARAMETER SYMBOL ¥ALUE :
(calec.) Avg Stack Temperature {degF) T(s avg} = 452.5
Nozzle Diameter, Actual {in) k{d} 0.240
Pitot Tube Correction Factor Cip) G.8400 Average Meter Temperature {degF) T(m avg) = 75.4
Gas Meter Correction Factor {alpha) 4.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) = D805 4
Radius {if round) R 0.00 i
Length (if rectangular) L 64.00 CALCULATED VALUES ‘ !
Width (if rectangular) W 216.00 : )
Area of Stack {sq ft) A{s) [ 96.00 } Meter Volume {std, cu. ft.) Vim std) = 56.12
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = D.09¢E 1
Total Sampling Time {min) (theta) [ 95.00 ) ) !
Barometric Pressure {in Hg) P(b} 29.84 Mol. Wt., Stack Gas Dry Mid} s 35.60
Stack Static Pressure {in H20) P{stack) 14.000 .
Gas Meter Initial Reading (cu ft) 465.21 Mol. Wt., Stack Gas Wet Mis) = P8.3%
Gas Meter Final Reading (cu ft) 522.71 .
Ret Gas Sample Volume {cu ft) V(m) { 57.50) Abs Stack Pressure (in hg) P(s) = 3C.87
Vol of Liquid Collected (m1} Vi(c) 126.5 Avg Stack Velocity {ft/sec) Vis avg) = 56.0
Vol of Lig B Std. Conds. (scf) V(w std) [ 5.954 )
wt. of Filter Particulate (gm) 0.0702 Isokineticity (%) %1 = 6.z 4
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p} { 0.0702 ) Stack Gas STD vol Flow (dscfm) D(s) = 180323
Wt of Total Metals {ug) M{m) 0.0 L
02 Concentration (by CEM) X 02 3.24 Actual Stack Gas Vol Filow [acfm) 0{a) = 3% I
€02 Concentration (by CEM) % Co2 15.4] Percent XS Air PEA =
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, orylgr/dscf) C(s std) = 0.01¢3
NZ Concentration (by diff.) % N [ 81.35) Particulate Loading, @7% 02{mg/dscm}C(s std} = 35
Particulate Loading. dry @ 7 % 62 (gr/dscf} = 0.0152
Sample | dCleck |Velocity|Orifice Stack Gas Meter SQRT{dP) [Heat Input Rate. MBtu/hr = 930.87
Point Time |Head, dP|Meter,dH| Temp Temp {degF) Particulate Emission Rate{1b/hr) E(p} = 29.82%
(in H20}{(in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 0.0320
------- o b e oo oo e e oo eegemmemne—go—-oo-——- | Total Metals Emission Rate{1b/MBtu) = 0.00000
Al 4.00 0.87 1.70 463.00 70.0 69.0 0.9327 ]
2 4.00 0.7% 1.30 465.00 71.0 69.0 0.8426
3 4.00 0.66 1.30 465.00 74.0 70.0 0.8124
Bl 4.00 0.71 1.3¢ 465.00 75.0 70.0 0.8426
2 4.00 0.89 1.3C 486.00 1.0 71.¢ 0.8307 ]
3 4.00 0.87 1.7 467.00 79.0 72.0 0.9327
Cl 4.00 0.59 1.10 466.00 78.0 72.0 0.7681
F4 4.00 0.72 1.40 471.00 80.0 73.0 0.8485
3 4.00 0.64 1.20 471.00 8z.0 74.0 0.8000
Dl 4.00 0.89 1.70 459.00 80.0 74.0 0.9434
4 4.00 0.81 1.50 463.00 83.0 75.0 0.9000
3 4.00 0.65 1.20 464.00 85.0 75.0 0.8062
El 4.00 0.69 1.30 445.00 80.0 75.0 0.8307
2 4.00 0.65 1.20 454 .00 83.0 76.0 0.8062
3 4.00 0.53 1.00 452 .00 84.0 76.0 0.7280
F1 4.00 0.53 1.00 442,00 81.0 76.0 0.7280
2 4.00 0.52 0.95 443.00 83.0 76.0 0.7211
3 4.00 0.44 0.84 442.00 83.0 76.0 0.6633
Gl 4.00 0.42 0.80 441.00 83.0 76.0 0.6481
2 4.00 0.52 0.99 442.00 83.0 76.0 0.7211
3 4.00 0.55 1.00 444,00 83.0 76.0 | 0.7415
H1 4.00 .47 0.89 419,00 B1.D 16.0 0.6856
2 400 0.79 1.50 425.00 B82.0 76.0 0.8888 ]
3 4.00 0.82 1.60 427.00 B2.0 76.0 0.9055
............... i it el O
TOTALS | $6.00 | 15.74 | 29.81 [10860.00 | 1922.0 | 1699.0 | 19.3281

M-12 J



B&W/WP&., Reburn Test Series, Septemper 1982

ESP Qutlet Methed

T{SBKINETIC PERFORMANCE WORKSHEET 'AND PARTICULATE CALCULATIONS
Eric Squier

Plant: WPL

5 Samples

Performed by:

Date: 10/02/92 Printed Z9-Uct

Sample Location: Unit 2, ESP OutletStart

lest

/Stop Time: 2248-0D36

PARAMETER SYMBOL YALUE
{caic.)
Nozzle Diameter, Actual (in} N{d} 0.240
Pitot Tube Correction Factor Cip} 0.8400
Gas Meter Correction Factor {alpha) £.9900
Stack {Duct) Dimensions {in):
Radius (if round) R D.00
Length (if rectangular) L 684.00
width (if rectangular} W 216.00
Area of Stack (sg ft) Als} { 86.00)
# of Sample Points ¥ 24
Total Sampling Time (min) {theta) [ 96.00 )
Barometric Pressure [in Hg) P(b) 28.71
Stack Static Pressure {im H20) P(stack) g_000
Gas Meter Initial Reading {cu ft) 523.00
Gas Meter Final Reading (cu ft) 566.61
ket Gas Sampie Volume {cu ft) V(i) { 43.61)
Vol of Liguid Collected (m1) vi{e) 90.0
Vol of Lig @ Std. Conds. (scf) V{iw std) { 4.236 )
wi. of Filter Particulate (om} 0.0438
Wt. of Probe Wash Particulate (gm) 0.0000
Wi of Combined Particulate (gm) M(p) { 0.0435 )
wt of Total Metals {ug) M{m) 0.0
02 Concentration (by CEM) % 02 3.589
€0z Concentration {by CEM) % C02 15.61
C0 Concentration (by CEM) % CO 4]
N2 Concentration (by diff.) X N2 ( 80.80)
sample | dClock |Velocity{Orifice Stack Gas Meter SQRT{dP)
Point Time jHead, dP|Meter,dH| Temp Temp ({degF}
(in H20)|{in H20)| (degF) in out
------- O S s Rttt SRt bl bt i il
Al 4,00 0.56 1.10 454,00 73.0 73.0 0.7483
4 4.00 0.38 0.72 458.00 74.0 73.0 0.6164
3 4.00 0.33 0.63 460.00 75.0 74.0 0.5745
Bl 4.00 0.33 0.63 459.00 76.0 74.0 0.5745
2 4.00 0.38 0.72 459.00 77.0 74.0 0.6164
3 4.00 0.50 0.95 460.00 79.0 75.0 0.7071
Cl 4.00 0.28 0.53 456.00 78.0 75.0 0.5282
2 4.00 0.36 0.68 453,00 80.0 76.0 0.6000
3 4.00 0.3 0.59 45700 B1.0 76.0 0.5568
111 4.00 0.43 0.82 449 .00 g1.0 77.0 0.6557
2 4.00 0.43 0.82 449.00 84.0 78.0 0.8557
3 4.00 0.35 0.67 447 .00 85.0 78.0 0.5916
El 4.00 0.33 0.63 441.00 82.0 78.0 0.5745
2 4.00 0.35 0.67 455.00 85.0 79.0 0.5916
3 4,00 0.28 0.53 455,00 86.0 80.0 0.5292
F1 4.00 0.33 0.63 445,00 84.0 80.0 0.5745
2 4.00 0.30 0.57 447,00 86.0 80.0 0.5477
3 4.00 p.25 0.48 445,00 87.0 81.0 0.5000
&l 4.00 0.25 0.48 443.00 86.0 81.0 0.5000
2 4.00 0.30 0.57 443.00 86.0 80.0 0.5477
3 4.00 0.30 0.57 444 .00 86.0 80.0 0.5477
H1 4.00 0.35 0.67 425,00 83.0 80.0 0.5916
Z 4.00 0.48 0.91 424.00 85.0 80.0 0.6928
3 4,00 0.46 0.87 423.00 85.0 80.0 0.6782
------- B b BT T e bt b A ke
70TALS | 96.00 | 8.62 | 16.44 }10758.00 | 1965.0 | 1782.0 | 14.3018

M-13

Avg Orifice Meter Reading (in HZD)
Avg Stack Temperature [(degF)
Average Meter Temperature (degF)}

Avg SQRT{dP)

CALCULATED VALUES

Meter Volume [std, cu. ft.}
Stack Gas Water Vapor Proportion
Mol. wt., Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure [in Hpg)

Avg Stack Velocity {ft/sec)
Isokineticity (%}

Stack Gas STD Vol Flow (dscfm)
Actual Stack Gas Vol Flow {acfm)

Percent XS Air
Particulate Loading, dry{gr/dscf)

Particulate Loading, 87% DZ{mg/dscm}C(s std)}
Particulate Loading, dry @ 7 % 02 {gr/dscf)

Heat Input Rate. MBtu/hr
Particulate Emission Rate(1b/hr)
Particulate Emission Rate(1b/MBtu)

Total Metals Emission Rate{1b/MBtu)

favg] = 0.35¢
dH(avg} = C.BEE
T(s avg) = 448.3
T(m avg) = 78.1
= 0.58E

V(m std) = 42.12
B{wo) = 0.08]
M{d) = 30.64
M(s) = 2u.46
Pis) = 30.37
V(s avg) = 421
%1 = I00.t
Qs) = 13303¢
0{a) = 24E23:
PEA = 2.2
C(s std) = O0.Q0lE
= 3C

= 0.D12¢

= §73.54

E(p) = 18,357
= 0.027%

= £.0000C



BiW/WPR., Reburn Test Series, September 1882

ESP Qutlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS
Performed by:

Plant: WPL

Eric Sguier

FIELD DATA AVERAGES

T Avg Velogity Head (VR H20) 7

AVy OTTFice Meter Reading (3n K20 ) oR{avgr = o645

Avg Stack Temperature {degf)

Average Meter Temperature (degF)

Meter Volume {std, cu. ft.}
Stack Gas Water Vapor Proportion
HAT. Wt., Stack Gas Bry

Wt., Stack Gas Wet

Abs Stack Pressure {in Hg)

Avg Stack Velocity (ft/sec)

Stack Gas STD Vol Flow {dscfm)
Actual Stack Gas Vol Flow [actm)

Particulate lLoading, dry(gr/dséf)

)
Particulate Loading, B7% 0Z{mg/oscm)C{s std]
Particulate Loading, dry @ 7 X 02 (gr/ascf)}

Heat Input Rate, MBtu/hr
Particulate Emission Rate(lb/hr)
Particulate Emission Rate(1b/M3tu}
Total Metals Emission Rate(1b/MBiu)

Date: 10/03/92 Printed 29-Oct ~ Test No./Type:  MS/0<112
Sample Location: Unit 2, ESP OutletStart/Stop Time: 0124-0313
PARAMETER SYMBOL VALUE
{calc.}
Nozzle Diameter, Actwal (in) N(d} 0.240
Pitot Tube Correction Factor Cip} 0.8400
Gas Meter Correction Factor {alpha) 0.9900
Stack (Duct) Dimensions (in}: Avg SQRT(dP)
Radius (if round) R 0.00 .
Ltength (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) "] 216.00
Area of Stack (sq ft} Als) { 96.00)
# of Sample Points L 24
Total Sampiing Time (min) (theta) { 96.00 )
Barometric Pressure (in Hg) Pib) 29.71
Stack Static Pressure [in H2{0) Plstack) 9.000
Gas Meter Initial Reading (cu ft) 566.71 Mol.
Gas Meter Final Reading (cu ft) 609.70
Net Gas Sample Volume {cu ft) V(m) { 43.00)
Vol of Liquid Collected (ml) Vi(e) 108.3
Vol of Lig @ Std. Conds. (scf) V{w std} { 5.145 }
wWt. of Filter Particulate {(gm) 0.0343 Isokineticity {%)
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) Mip) [ 0.0343 )
Wt of Total Metals {ug) M{m) 0.¢
0z Concentration {(by CEM) % 0z 3.48
C02 Concentration {by CEM) % Co2 15,44 Percent XS Air
€0 Concentration {by CEM) % €0 0.0
Nz Concentration {by diff.) % N2 ( 81.08)
Sample | dflock |[Velocity|Orifice Stack Gas Meter SQRT(dP)
Point Time |Head, dP[Meter dH| Temp Temp (degF)
{in H20)|{in H20)| (degF) in | out
------- T i e Sl St s ettt
Al 4.00 0.45 0.86 442.00 75.0 75.0 0.6708
2 4.00 0.35 0.67 445.00 771.0 76.0 0.5916
3 4,00 0.31 $.59 445.00 79.0 76.0 0.5568
Bl 4.00 0.30 0.57 44500 80.0 77.0 0.5477
2 4.00 0.32 0.6} 444 00 Bl1.0 717.0 0.5657
3 4.00 0.40 0.76 445.00 82.0 77.0 0.6325
cl 4.00 0.32 0.61 441.00 81.0 17.0 0.5657
2 4.00 0.36 0.68 444,00 83.0 78.0 0.6000
3 4.00 0.32 0.61 442.00 B84.0 78.0 0.5657
D1 4.00 0.43 0.82 436.00 83.0 78.0 0.6557
F4 4.00 0.42 0.80 436.00 85.0 78.0 0.6481
3 4.00 0.35 0.67 434.00 86.0 79.0 0.5916
El 4.00 0.35 0.67 426.00 83.0 75.0 0.5916
2 4.00 0.33 0.83 440.00 85.0 80.0 0.5745
3 £.00 0.31 0.59 439.00 85.0 £0.0 0.5568
Fi 4.00 0.34 0.65 432.00 83.0 80.0 0.5831 -
2 4.00 g.27 0.51 433.00 85.0 80.0 0.5196
a 4.00 0.23 0.44 433,00 85.0 80.0 0.4796
6l 4.00 0.21 0.40 431.00 85.0 80.0 0.4583
2 4.00 0.25 0.48 432.00 86.0 80.0 0.5000
3 4.00 0.3 0.59 433.00 86.0 81.0 0.5568
Hl 4.00 0.35 0.67 414.00 84.0 80.0 0.5916
2 4.00 0.45 0.86 416.00 86.0 81.0 0.6708
3 4.00 0.44 0.34 413.00 86.0 80.0 0.6633
——————— i e e R ! Lo LT ST PP IREE TP
TOTALS | 96.00 | 8.17 | 15.58 |10443.00 | 1995.0 | 1808.0 | 13.8378
M-14

dP(avg) =

T(s avg) =
T{m avg) =

V{m std} =
B(we) =
#(a) =
M(s) =
P(s) =
V(s avg) =
P =
Q(s)
Qfa)

PEA
Cls std

E(p)

L L N LN | IO | [N [}

0.340

4351 7

79.2 4

0.581

41,44
0.116
30.61
29.22
30,37
a1.9
102.7
12887
2.

1&.
0.0l

IR

2
P
G.01Cz
B34.43
14.05¢8
0.0215
0.0000¢
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BEW/WPEL,

Reburn Test Series,

ESP Outlet Method 5 Samples

“TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS ™~

September 1997

Plant: WPL Performed by: Eric Squier
Date: 10703782 Printed 25-Oct Test No./Type: =
Sample Location: tinit 2, ESP OutletStart/Stop Time: 051B-0707
PARAMETER SYMBOL VALUE
{calc.)
Nozzle Diameter, Actual (in) N{d) 0.240
Pitot Tube Correction Factor Cip) 0.8400
Gas Meter Correction Factor {alpha) 0.8900
Stack (Duct) Dimensions {in):
Radius {if round) R D.60
Length (if rectangular) L 64.00
width {if rectangular) W 216.00
Area of Stack {sq ft} Als) { 96.00 )
# of Sample Points [} 24
Total Sampling Time (min) {(theta) { 96.00 )
Barometric Pressure {in Hg) P{b) 2071
Stack Static Pressure (in H20) P{stack) 9,000
Gas Meter initial Reading (cu ft) 6DS.81
Gas Meter Final Reading {cu ft} 642.91
Net Gas Sample Volume (cu ft} Vim) { 33.10)
Vol of Liquid Collected (ml) Vi(e) B0.5
Vol of Liq @ $td. Conds. {scf} V(w std) { 2.848 )
Wt. of Filter Particulate (gm} 0.0162
Wt. of Probe Wash Particulate (gm} 0.0002
Wt of Combined Particulate {gm) Kip) { 0.0162 )
wt of Total Metais (ug) M(m) .0
0z Concentration {by CEM) %X 02 .69
0z Concentration {by CEM) % C02 15.66
0 Concentration (by CEM) % €O 0.0
N2 Concentration (by diff.} © % NZ ( 78.85 }
Sample | dClock {Velocity|Crifice Stack Gas Meter SQRT(dP)
Point Time |Head, dP|Meter.di| Temp Temp (degF)
{in H20) }{in H20)| {deaF) in | out
------- S e it R T et ekt
Al 4.00 0.25 0.48 408.00 66.0 65.0 0.5000
2 4.00 .22 0.42 423.00 £6.0 66.0 0.4690
3 4.00 0.20 0.38 427.00 67.0 56.0 0.4472
Bl 4.00 0.20 0.38 426.00 68.0 E6.0 0.4472
z 4.00 0.20 0.38 425.00 63.0 66.0 0.4472
3 4.00 0.24 D.46 42400 70.0 67.0 0.4899
c1 4.00 0.18 0.34 422.00 69.0 67.0 0.4243
2 4.00 0.20 0.38 424,00 71.0 67.0 0.4472
3 4.00 0.19 0.36 422.00 72.0 GE8.0 0.4358
bl 4.00 p.25 0.48 419.00 71.0 68.0 0.5000
2 4.00 0.25 0.48 419.00 72.0 68.0 0.5000
3 4.00 b.21 0.40 417,00 73.0 69.0 0.4583
£l 4_00 0.18 0.36 411.00 71.0 69.0 0.4359
4 4.00 0.21 0.40 415.00 73.0 70.0 0.4583
3 4.00 0.17 D.32 415,00 74.0 70.0 0.4123
F1 4.00 0.19 0.36 403.00 73.0 70.0 0.4359
2 4.00 0.15 0.29 406.00 75.0 71.0 0.3873
3 4.00 0.13 0.25% 406.00 75.0 71.0 | 0.3606
61 4.00 0.13 0.25 405.00 72.0 72.0 0.3606
2 4.00 D.15 0.29 404,00 12.0 72.0 0.3873
3 4.00 0.17 0.32 404.00 72.0 72.9 0.4123
H1 4,00 0.13 0.25 398.00 72.0 72.0 0.3606
2 4.00 0.28 0.53 399.00 72.0 72.0 0.5292
3 4.00 0.26 0.49 387.00 73.0 73.0 0.5099
--------------- gmmmmmmmefemecm e —fo—mummmmmfommem—e—fesmmemedo e m e
TOTALS | $6.00 | 4.75 | 9.05 | 9919.00 | 1708.0 | 1584.0 | 10.6162

M-15

" FIELD”DATAAVERAGES

Avg Drifice Meter Reading (in H20)
Avg Stack Temperature {degF)
Average Meter Temperature (degF)

Avg SQRT(dP)

CALCULATED VALUES

Meter Veolume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Mel. Wt., Stack Gas Dry

Mol. Wi.. Stack Gas Wet

Abs Stack Pressure {in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (X}

Stack Gas 5TD Vol Flow (dscfm)
Actual Stack Gas Vol Flow {acfm)

Percent X& Air
Particulate Loading, dry{gr/dscf)

dH{avg)
T{s avg)
T(m avg)

Vim std}
B{wo)
H(d)
M(s}
Pis}
V(s avg)
%1

ofs)
Qla)

PEA
C(s std)

Particulate Loading, ©7% 02{mg/dscm}C(s std}
Particulate Loading, dry @ 7 X 02 {gr/dscf}

Heat lnput Rate, MBtu/hr
Particulate Emission Rate{1b/hr)
Particulate Emission Rate{1h/MBtu)

Total Metals Emission Rate{1b/MBtu)

E(p}

"

ORI B I R B T |

1c1s8l

180002
37.7
£.0C77
16
0.0072
451 .68
6.6E3
0.014E
0.0000¢C



BAW/WPLL, Reburn Test Series, September 1992

ESP Qutlet Method & Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS : FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 10/03/92 Printed . 29-Oct . Test No./Type: . W5/0:114..... .. Avg Velocity.Head (in W20} .- dPlavg} = 0.162

Sample Location: Unit 2, ESP OutletStart/Stop Time: 2128-2317
Avg Orifice Meter Reading {in W20} dH{avn) = 0,337

PARRMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T{s avg) = 40E.&
Nozzle Diameter, Actual {in) N{d) 0.240 :
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature (degf) T{m avg} = 6E.4
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SOQRT(dP) = 0.397
Radius (if round} R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 '
Area of Stack {sq fi} Als) { 96.00) Meter Volume (std, cu. ft.} Vim std) = 29.1%
# of Sample Points # 24 Stack Gas Water Vapor Proportion Blwo) = 0.08?
Total Sampling Time (min) {theta] ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.71 Mol. wt., Stack Gas Dry M(d} = 30.6%
Stack Static Pressure {in H20) P(stack) 5.000
Gas Meter Initial Reading (cu ft) 643.01 Mol. Wt., Stack Gas Wet , M(s} = 29.5¢
Gas Meter Final Reading {cu ft) g72.71
Net Gas Sample Volume (cu ft) Vim) [ 29.70) Abs Stack Pressure {in Hg) P(s) = 30.0¢
Vol of Liquid Collected (ml1) Vi{c} £9.3 Avg Stack Velocity (ft/sec) V(s avg) = 282
Vol of Lig @ Std. Conds. (scf} V(w std) { 2.791 )
Wt. of Filter Particulate (gm) 0.016% Isckineticity (%) % 1 = 1078
Wt, of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M{p} { 0.0165 ) Stack Gas STD Vol Flow (dscfm) Q(s) = &
Wt of Total Metals {ug) M(m} 0.0 ' S
02 Concentration (by CEM) % 02 5.74 Actual Stack Gas Vol Flow {acfm} Qfa) = I :
€02 Concentration (by CEM) % Coz 15.36 . Percent XS Air PEA = ul i
C0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) Cis std) = 0.0087
N2 Concentration {by diff.) % N2 { 78.80 ) Particulate Loading, B7% 02(mg/dscm){({s std) = 18
Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.0080
Sample { dClock |Velocity|Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 400.76
Point Time |Head, dP{Meter,dH] Temp Temp (degF) Particulate Emission Rate[lb/hr) E(p) = B.744
(in H20}|{in H20}| {degF) in | out Particulate Emission Rate(1b/MBzu) = 0.0168
------- Ho e e e s o e oo oo oo e cnneden e oo - | Total Metals Emission Rate{lb/MBtu) = (.00000
Al 4.00 0.28 0.53 420.00 69.0 68.0 0.5292
2 4,00 0.21 0.40 424.00 69.0 69.0 0.4583
2 4.00 0.17 0.32 425.00 70.0 69.0 0.4123
Bl 4.00 0.16 0.30 424,00 70.0 69.0 0.4000
4 4.00 0.17 0.32 423.00 71.0 69.0 0.4123
3 4.00 .23 0.44 422.00 71.0 £62.0 0.4796
1 4.00 0.14 0.27 420.00 71.0 68.0 0.3742
z 4.00 0.17 0.32 422.00 72.0 69.0 0.4123 .
3 4.00 0.17 0.32 420.00 72.0 69.0 0.4123
D} 4.00 0.23 0.44 415.00 71.0 £9.0 0.4796
2 4.00 0.22 0.42 416.00 73.0 69.0 0.4690 v
3 4.00 0.17 0.32 413.00 73.0 69.0 0.4123
3] 4.00 0.14 0.27 400,00 71.0 68.0 0.3742 .
2 4.00 0.18 0.34 407.00 72.¢0 68.0 0.4243
3 4.00 0.13 0.25 405.00 72.0 69.0 0.3606 >
Fl 4.00 0.10 0.19 390.00 71.0 68.0 0.3162
2 4.00 0.2 0.23 399.00 71.0 69.0 0.3464
3 4.00 0.10 0.19 | 400.00 71.0 68.0 | 0.3i82 '
6l 4.00 0.08 0.15 388.00 71.0 68.0 0.2828
2 4.00 0.10 0.18 388.00 7.0 68.0 0.3162 -
3 4.00 0.11 0.21 35%.00 71.0 68.0 0.3317
Hl 4.00 0.0% 0.17 386.00 70.0 68.0 0.3000
4 4.00 0.17 0.32 390.00 70.0 68.0 0.4123
3 4.00 0.24 0.48 381.00 71.0 E68.0 {.4899
--------------- i D e St T T o QNP R (I
TOTALS ] 96.00 { 3.8 7.37 | 9811.00 | 1704.0 | 1580.0 | §.5221 )=
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B&W/WER., Reburn Test Series, September 1882

ESP Dutlet Meihod & Samples

_ ISDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WAL berformed by: EFiE Squier™ e e e+ .
Date: 10/04/97 Printed 28-Oct Test No./Type: M5/0-115 Avg Velocity Head (in H20) dp{avg) = 0.34F
Sample Location: Unit 2, ESP OutletStart/Stop Time: UIUI-Ucds
Avg Orifice Meter Reading (in H20) dh(avg) = [D.BAZ
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature (degF)} T(s avg) = 411.3
Nozzle Diameter, Actual {in) N(d) 0.240
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degfF) T(m avg) = ES.E
Gas Meter Correction Factor (alpha) 0.5900
Stack {Duct) Dimensions [in): Avg SQRT(dP) = [.58&7
Radius [if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack [sq ft} A{s) { 96.00) Meter Volume (std, cu. ft.) Vim std) = 42.15
# of Sample Points ) ¥ 24 Stack Gas Water Vapor Proportion Blwo} = {.pEd
Total Sampling Time (min) {theta) { 96.00 )
Barometric Pressure {in Hg) P{b) 29.74 Mol. Wt., Stack Gas Dry Mid) = 30.¢d
Stack Static Pressure [in H2C) P{stack) g.000
Gas Meter Initial Reading (cu ft) 672.80 Mol. Wi., Stack Gas Wet Mis) = 25.E}
Gas Meter Final Reading {cu ft) 715.41
Net Gas Sample Volume {cu ft) v{m) ( 42.80 ) Abs. Stack Pressure {in Hg)} P(s} = 30.47
Vol of Liguid Collected (ml) Vi(e) 79.0 Avg Stack Velocity {ft/sec) V(s avg) = 415
Vol of Lig @ Std. Conds. (scf) Viw std} [ 3.719 }
Wt. of Filter Farticulate (gm) D.0188 Isokineticity {¥) %1 = gLz
wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (gm) K(p) { 0.0188 ) Stack Gas STD Vol Flow (dscfm) G(s) = }3521¢
Wt of Total Metals (ug) W(m} 0.0
D2 Conceniration {by CEM) % 02 3.58 Actual Stack Gas Vol Flow {acfm) 0fa) = 23pge:
€02 Concentration (by CEM) % CO2 15.58 Percent X$ Air PEA = 2L.2
€0 Concentration {by CEM) % CO 0.0 Particulate Loading, dry{gr/dscf) C(s std} = 0.DGER
Nz Concentration {by diff.} % K2 ( 80.83) Particulate Loading, ©7% 02(mg/dscm)C(s std) = 13
Particulate Loading, dry & 7 % 02 {gr/dscf) = ©.D0EE
Samplte | dClock |Velecity|Orifice Stack Gas Meter SQRT(dP) |Heat lnput Rate, MBtu/hr = BB4.&7
Point Time |Head, dP|Meter ,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr) E{p) = 7.9%56
(in H20)}|(in H2D}| (degF) in out Particulate Emission Rate(1b/MBtu) = 0.011¢
------- fmm e e mhmnmmmm e mcmmrrommmmmmmfmmamemmedee——o——t--+=====~{Total Metals Emission Rate{1b/MBtu) = 0.00000
Al 4.00 f.34 0.65 391.00 60.0 60.0 0.5831 '
3 4.00 0.38 0.68 405.00 62.0 60.0 0.6000
3 4.00 Q.32 0.61 412.00 63.0 €0.0 0.5657
Bl 4,00 0.33 0.63 413.00 64.0 61.0 0.5745
2 4.00 0.36 0.68 413,00 66.0 61.0 0.600C
3 4.00 0.45 0.86 414.00 67.0 61.0 0.6708
€l 4.00 0.33 0.63 414.00 65.0 61.0 0.5745
2 4.00 0.38 0.72 418.00 68.0 62.0 0.6164
3 4.00 0.33 0.63 417.00 68.0 62.0 0.5745
(11 4.00 0.46 0.87 412.00 68.0 63.0 0.6782
4 4.00 0.45 6.86 413.00 71.0 64.0 0.6708
3 4.00 0.37 0.70 412.00 73.0 64.0 0.6083
[ 31 4.00 0.35 0.67 406.00 70.0 65.0 0.5916
¢ 4.00 0.36 0.68 416.00 72.0 65.0 p.6000
k| 4.00 0.28 0.53 417.00 73.0 65.0 0.5292
fi 4._00 0.31 0.59 415.00 72.0 66.0 0.5568
2 4.00 c.28 0.53 416.00 74.0 67.0 0.5292
3 4.00 0.24 0.46 415.00 74.0 68.0 0.48%9
Gl 4.00 0.22 0.42 414,00 75.0 68.0 | 0.4690
4 4.00 0.26 0.48 416.00 75.0 68.0 0.5099
3 4.00 0.28 0.53 417.00 75.0 659.0 0.5292
H1 4.00 0.39 0.74 402.00 74.0 69.0 0.6245
p 4.00 0.45 0.86 402.00 76.0 6970 0.6708
3 4.00 0.46 0.87 402.00 77.0 70.0 0.6782
------- A e e T D e b bl
TOTALS | 96.00 | 8.36 | 15.89 | 9872.00 | 1682.0 | 1478.0 | 14.0950
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BEW/WPBL

. Reburn Test Series,

ESP Outlet Method 5 Samples

September 1992

ISOKINEYIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

M-18

Plant: WPL Performed by: Eric Squier
Date: 10/04/92 Printed 29-Dct Test No./Type: M5/0-116 ~Avg Velocity Head (in H20) dP(avg) = 0.16]
-Sample Location: Unit 2, ESP QutletStart/Stop Time: -2028-2221 - i T
Avg Orifice Meter Reading [in HZO) dH(avg) = 0.307
PARAMETER SYMBOL VALHE
(calc.) Avg Stack Temperature {degF) T(s avg) = 396.4
Nozzle Diameter, Actual (in) N{g) 0.z2a0
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature {degf) T(m avg) = 64.7
Gas Meter Correction Factor (alpha} 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.3%%
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular)} W 216.00
Area of Stack (sqg ft) Als) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 28.26
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.087
Total Sampling Time (min) (theta) [ 96.00 )
Barometric Pressure (in Hg} P(b) 29.8) Mol. Wt.. Stack Gas Dry M{d) = 30.7C
Stack Static Pressure {in H20} P{stack) 5000
Gas Meter Initial Reading {cu ft) 715.51 Mol. Wt., Stack Gas Wet M(s) = ?2B.BC
Gas Meter Final Reading (cu ft) 745.00
Net Gas Sample Volume {cu ft) V{m} { 29.49) Abs Stack Pressure {in Hg) P(s) = 3018
Vol of Liquid Collected (m!) Vi(e) 53.0 Avg Stack Velocity (ft/sec) V(s avg) = 28.0
Vol of Lig @ $td. Conds. (scf) Viw std) { 2.777 )
Wt. of Filter Particulate (gm) 0.0481 Isokineticity (%) %1 = 102.C
Wi. of Probe Mash Particulate (gm) 0.0000 )
Wt of Combined Particulate {gm) M(p) { 0.0481 ) Stack Gas STD Vol Flow (dscfm) Q(s) Ch
Wt of Total Metals [ug) M(m) 0.0 R '
02 Concentration (by CEM) % 02 4.88 Actual Stack Gas Vo! Flow (acfm) Qla) = )
€02 Concentration (by CEM) % Co2 15.68 Percent XS5 Air PEA =
C0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.0z:%
KZ Concentration (by diff.) % N2 {( 78.44 ) Particutate Loading, B7% 02(mg/dsem)C{s std) = 5¢
Particulate Loading, dry 8 7 ¥ 02 (gr/dscf) = 0.022¢C
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate. MBtu/hr = 428.19
- Point Time |Head, dPfMeter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) £(p) = 1§.88:
{in H20}{(in H20)| (degF) in out Particulate Emission Rate(Yb/MBtu) = 0.0464
------- A e e o e e e e e e b s e e nopeaasamoo [ Tota] Metals Emission Rate(1b/MBtu) = £.00000
Al 4.00 0.25 0.48 407.00 64.0 64.0 0.5000
2 4.00 0.18 0.34 412.00 65.0 64.0 (.4243
3 4.00 0.15 D.29 4]12.00 66.0 64.0 (.3873
Bl 4.00 0.15 0.28 411.00 67.0 64.0 0.3873 *
2 4.00 0.16 0.30 410.00 66.0 4.0 0.4000
3 4.00 0.23 0.44 408.00 67.0 64.0 0.4796 :
Cl 4.00 D.09 0.17 408.00 66.0 64.0 0.3000
2 4.00 0.18 0.34 408.00 67.0 65.0 0.4243 5
3 4.00 0.17 0.32 407.00 68.0 65.0 0.4123
D} 4.00 0.21 0.40 405,00 67.0 65.0 0.4583 ;
z 4.00 0.20 0.38 405.00 68.0 65.0 0.4472 "
3 4.00 0.17 0.32 403.00 69.¢ 65.0 0.4123
El 4.00 0.15 0.29 395.00 67.0 65.0 0.3873 :
2 4.00 0.16 0.30 387.00 69.0 65.0 0.4000 :
3 4.00 0.11 0.21 357.00 69.0 65.0 0.3317
Fl £.00 0.13 0.25 388.00 67.0 65.0 0.3606
2 4.00 g.11 0.2} 390.00 68.0 §5.0 0.3317
3 4.00 .11 0.21 389.00 68.0 65.0 0.3317
G 4.00 0.1 0.21 388.00 68.0 65.0 0.3317
2 4.00 0.12 0.23 388.00 £8.0 65.0 0.3464
3 4.00 0.12 0.23 387.00 £8.0 65.0 0.3464
Hi 4.00 0.17 0.32 282.00 67.0 65.0 0.4123 :
? 4.00 0.21 0.40 383,00 68.0 65.0 0.4583 -J
3 4.00 0.23 0.44 380,00 6%.0 65.0 0.4796
TOTALS | 95.00 | 3.87 | 7.37 | 9561 .00 ] 1617.0 l 1488.0 | 8.5503
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BEW/WPEL, Reburn Test Series, September 1892

ESP Outlet Method 5 Samples

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
bate: 10/04/92 Printed 29-Oct Test No./Type: !gig-%lz Avg Velocity Head {in HZ0) dP(avg} = D.31%
]
ampte—tocetionr—unit—2,—ESPfutletStart{ftop Time =0150
. Avg Orifice Meter Reading [in K20) dH{avg) = D.8D3
PARAMETER SYMBOL VALUE
: (caic.) Avg Stack Temperature (degf} T{s avg) = &1%.6
Nozzle Diameter, Actual (in} k{d) 0.240
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degFf) T(m avg) = 2.2
Gas Meter Correction Factor {alpha)} 0.9900
Stack (Duct) Dimensions {in): Avg SQRT(dP) = [.B5E
- Radius (if round) R 0.00
Length (if rettangular) L 64.00 : CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sg ft} Als) { 96.00 ) Meter Volume (std, cu. ft.} V¥{m std} = £0.34
# of Sample Points ] 24 Stack Gas Water Vapor Proportion Biwo} = D.DE:
Total Sampling Time {min} (theta} ( 96.00 )
Barometric Pressure [in Hg) P{b) 25.81 Mol. Wt., Stack Gas Dry %(d) = 3[L.88
Stack Static Pressure {in H20) P{stack) 9.000
Gas Meter Initial Reading (cu ft) 745.10 Mol. Wt., Stack Gas Wet ] ¥(s) = 28.%E
Gas Meter Final Reading {cu ft) 785.51
Net Gas Sample Volume {cu ft) ¥im) { 40.40) Abs Stack Pressure (in Hg) pis) = 3047
Vol of Liquid Collected (ml) Vi(c) 84.0 Avg Stack Velocity (ft/sec) V(s avg) = 356
Vol of Liqg @ Std. Londs. [scf) Viw std) { 3.954 )
wi. of Filter Particulate {gm) 0.0906 Isokineticity (X} %1 = 1r0l.2
Wt. of Probe Wash Particulate {gm) ©.0000
Wt of Combined Particulate {gm) #(p) ( 0.0806 ) Stack Gas STD Vol Flow {dscfm) 0is) = 129853
Wt of Total Metals {ug) M(m) 0.0
02 Concentration {by CEMW) % 02 3.51 Actual Stack Bas Vol Flow (acfm)} 0fa) = PZBOSE
€02 Concentration (by CEM) % €02 15.85 Percent XS Air PEA = ic.s
£0 Concentration (by CEM) % Co 0.0 Particulate Loading. dry{gr/dscf} C[s std} = 0.D3¢&7
N2 Concentration (by diff.) % N { B0.54) Particuiate lLoading, B7% 02(mg/dscm)C(s std) = EZ
Particulate Loading, dry @ 7 X 02 (gr/dscf) = D.D277
sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = §45.81
Point Time |Head, dP[Meter.dH| TYemp Temp (degF) Particulate Emission Rate{lb/hr) E{p) = 37.71%
{in H20}i{in H20}| (degF) in | out Particulate Emission Rate(1b/MBtu) = [.D364
------- fom e mccdmemeeeeedmmmmmmmegmnmomeeeboeoco-—poo—sesmmb----v===-|Tota] Metals Emission Rate[1b/MBtu} = D.DDROT
Al 4.00 0.56 1.06 410.00 58.0 58.0 0.7483
F4 4.0C 0.31 0.58 414.00 59.0 58.0 0.5568
3 4.00 0.29 0.585 415.00 61.0 58.0 0.5385
Bl 4.00 0.28 D0.53 416.00 62.0 58.0 0.5292
2 4.00 0.33 0.63 417.00 63.0 59.0 0.5745%
3 4.00 0.44 D.8a 418.00 64.0 89.0 0.6633
€l 4,00 g.20 D.38 415.00 3.0 60.0 0.4472
2 4.00 0.34 0.65 424,00 65.0 60.0 0.5831
3 4.00 0.29 0.55% 423.00 66.0 £1.0 0.5385
DY 4.00 0.40 0.76 411.00 65.0 61.0 0.6325
2 4.00 0.40 0.76 417.00 7.0 62.0 0.6325
3 4.00 0.33 0.63 421.00 68.0 2.0 0.5745
£l 4.00 0.27 0.51 417.00 65.0 62.0 0.5196
2 4.00 0.32 0.61 421.00 68.0 63.0 0.5657
3 4.00 .22 0.42 423.00 69.0 63.0 0.4690
Fi 4.00 0.25 0.48 420.00 66.0 £83.0 0.5000
2 4.00 0.25 0.48 423.00 68.0 63.0 0.5000
3 4.00 0.20 0.38 422.00 68.0 63.0 0.4472
61 4.00 0.19 0.36 421.00 69.0 64.0 0.4358
2 4.00 0.24 0.46 422.00 68.0 64.0 0.4899
3 4.00 0.26 0.49 425.00 69.0 64.0 0¢.5099
Hl 4,00 0.35 0.67 425.00 66.0 64.0 0.5916
2 4.00 0.45 0.86 425.00 68.0 64.0 0.6708
3 4.00 0.45 0.86 425.00 69.0 64.0 0.6708
------- fommmcemefmmmremamdecmmace cfmm—sammemfEm o smfem s e eanm———
To7ALS | 86.00 | 7.62 | 14.51 [10074.00 | 1574.0 | 1413.0 | 13.3892
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Biw/WPEL,

Reburn Test Series,

ESP Outlet Method 5 Samples

September 1982

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATICNS

FIELD DATA AYERAGES

Plant: WPl Performed by: Eric Squier
Date: 10/05/92 Printed 29-Oct Test No./Type: ¥5/0-118 Avg Velocity Head {in HZ0) dP{avg} = C.373
Sample Location: Unit 2, ESP OutletStart/Stop Time: 0244-0438 S - f
Avg Orifice Meter Reading (in H20) "dH(avg) = 0.708
PARAMETER SYMBOL VALUE
: {calc.} Avg Stack Temperature {degf) T(s avg; = 4217 E
Nozzle Diameter, Actuwal (in) N{d} 0.240 : j
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degfF) T(m avg) = Bl.5
Gas Meter Correction Factor {alpha) 0.9900
Stack (Duct) Dimensions {in): Avg SORT{dP) = 0.607
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Wigth (if rectangular) L] 216.00
Area of Stack (sq ft) Als) ( 86.0C ) Meter Volume (std, cu. ft.) V({m std) = 43.80
# of Sample Points f 24 Stack Gas Water Vapor Proportion B{wo) =  0.081
Total Sampling Time (min) {theta) ( 96.00 ) )
Barometric Pressure (in Hg) F(b) 29.81 Mol. Wt., Stack Gas Dry M{d) =  30.8E
Stack Static Pressure {in HZ0) P(stack) g.000 .
Gas Meter lnitial Reading (cu ft) 785.61 Mol. Wt.. Stack Gas Wet M(s) = 29.B2 ]
Gas Meter Final Reading {cu ft) 829.40
Net Gas Sample Volume {cu ft) V{m) ( 43.79 } Abs Stack Pressure [in Kg) Pis) = 3C.47 -
Vol of Liguid Collected (ml) Vi(c) §2.0 Avg Stack Velocity {ft/sec} V(s avg) = 43.3
Vol of Liq @ Std. Conds. {scf) Viw std) [ 3.860 ) J
Wt. of Filter Particulate {(gm) 0.0838 Isokineticity {%) % 1 = 100.9
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 0.0933% ) Stack Gas STD Vol Flow {dscfm) Q{s) = 138273
Wt of Total Metals {ug) ¥{m) 0.0 ] ]
0z Concentration (by CEM) X 02 4,30 Actual Stack Gas Vol Flow {actm) Qla) = 24 \
€02 Concentration (by CEM] % C02 15.52 Percent XS Air PEA = 2./ *
€0 Concentration (by CEM) % Co b.o Particulate Loading, drylgr/dscf) Cs std) = 0.03. ;
N2 Contentration {by diff.) % N2 ( 80.18) Particulate Loading, 87% 0Z{mg/dscm}C(s std) = B3 -
Particulate Loading. dry 8 7 % 02 (gr/dscf) = 0.0277 }
sample | dClock {Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = B71.03
Point Time |Head, dP|{Meter.dH| Temp Temp  (degF) . |particulate Emission Rate(1b/hr)  E{p) = 39.210
{in H20}|(in H20}| (degF) in | out Particulate Emission Rate(1b/MBtu} = 0.0564
------- focmmmmc—fmemauamfmmmm—reefrmmmammmekommo———adeo=-—==—d---~=----1Tota] Metals Emission Rate(1b/MBty) = 0.00008
Al 4.00 0.52 0.99 427.00C 57.0 §7.0 0.7211
2 4.00 0.38 0.74 433.00 S8.0 57.0 0.6245
3 4.00 0.36 0.68 435.00 60.0 57.0 0.6000
Bl 4.00 0.35 0.67 435.00 61.0 57.0 0.5816
4 4.00 0.37 0.70 435.00 63.0 58.0 0.6083 ]
3 4.00 D.49 0.93 436.00 64.0 S8.0 0.7000 .
Cl 4.00 0.32 0.61 433.00 62.0 59.0 Q.5657
2 4.00 0.39 0.74 440.00 65.0 58.0 0.6245
3 4.00 0.33 0.63 440.00 66.0 58.0 0.5745
D1 4.00 0.48 0.91 434.00 64.0 60.0 0.6528
2 4.00 0.46 0.87 436.00 67.0 £1.0 0.6782 *
3 4.00 0.40 0.76 436.00 68.0 61.0 0.6325
El 4.00 0.37 .70 422.00 64.0 61.0 0.6082
2 4.00 0.37 0.70 437.00 67.0 61.0 0.6082 -]
3 4.00 0.27 0.51 435.00 €8.0 62.0 0.5196
Fl1 4.00 0.29 0.55 430.00 £5.0 62.0 0.5385
2 4.00 0.28 Q.55 435.00 67.0 62.0 0.5385
3 4.00 0.25 0.48 432.00 68.0 62.0 0.5000
61 4.00 0.25 0.48 433.00 68.0 63.0 0.500C ]
2 4.00 0.28 0.53 433.00 68.0 63.0 0.5292 -
3 4.00 -0.30 0.57 435.00 68.0 83.0 0.5477
H1 4.00 0.44 0.84 416.00 66.0 62.0 0.6633
2 4.00 0.50 0.95 418.00 63.0 63.0 0.7071
3 4.00 0.48 .91 415.00 70.0 63.0 0.6928 .
TOTALS ] 96.00 | 8.95 | 17.00 |10361 o0 | 1563.0 | 1387 o | 14.5670
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B&W/WPEL, Reburn Test Series, September 1992

ESP Outlet Method § Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL . Performed by: Eric Squier - B : : e
Date: 10/05/92 Printed 29-Oct Test No./Type: M5/0-118 Avg Velocity Head [in HZD) dP(avg} = 1.347
Sample Location: Unit 2. ESP QuilefStart/stop 1TMe: 2¥5t=23%7
Avg Orifice Meter Reading {in H20) dh{avg) = 2.567
PARAMETER SYMBOL VALUE
{calc.} Avp Stack Temperature {degF) T{s avg) = B5liz.C
Nozzle Diameter, Actual (in) N{d} 0.240
Pitot Tube Correction Factor Cip) 0.B400 Average Meter Temperature (degF} T(m avg) = 74 B
Gas Meter Correction Factor {alpha) 0.9900
Stack (Duct) Dimensions {in): Ava SQRT(dP} = 1.150
Radius [if round) R 0.00
tength (if rectangular} L 64.00 CALCULATED VALUES .
wWidth (if rectangular) W 216.00
Area of Stack {sq ft) Als) [ 96.00 ) Meter Volume (std, cu. ft.) ¥{m std) = 79.3E
~# of Sample Points ¥ 24 Stack Gas Water Vapor Preportion B(wc) = D0.08%
Total Sampling Time (min) (theta) [ 96.00)
Barometric Pressure {in Hg) P(b} 29.86 Mol. Wt.. Stack Gas Dry Mid) = 30.66
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cu ft) §29.70 Mol. Wt.. Stack Gas Wet , M(s) = 28.4%
Gas Meter Final Reagding {cu ft) 910.61
Net Gas Sample Votume {cu ft} V{m) { 80.930C ) Abs Stack Pressure {ir Hg) P(s) = 31.3:
Vol of Ligquid Collected (ml) Vife) 178.0 Avg Stack Velocity (ft/sec) V(s avg) = BL &
Vol of Liq ® Std. Conds. {scf} V{w std) { 8.375 )
Wt. of Filter Particulate (gm) 0.4576 Isokineticity (%) %1 = 10C.€
Wt. of Probe Wash Particulate (gm) ¢.o00C .
Wt of Combined Particulate {(gm) M{p} { 0.4576 } Stack Gas STD Vol Flow (dscfm) 0ls) = 251276
Wt of Total Metals {ug} M(m) 0.0
02 Concentration [by CEW) % 02 3.86 Actual Stack Gas Vol Flow [acfm) 0la) = 4BE335
~ 02 Concentration {by CEM) % Co2 15.63 Percent XS Air PLA = 2e.2
0 Concentration (by CEM) % €0 0.0 Particulate Loading, dry{eor/dszf)  C{s std) = C.DE&%
N2 Concentration (by diff.) % N2 ( 80.51) Particulate Loading, B7% 02{mg/dscm)C{s sid) = 188
Particulate Loading, dry € 7 % 02 {gr/oscf} = 0.0728
Sample | dClock [velocity|Orifice Stack Gas Meter SQRT(d?) |Heat lnput Rate, MBtu/hr = 1251.74
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate{lb/hr) E(p} = 191,522
{in H20)|({in K20)| (degF} in | out Particutate Emission Rate(lb/MBtu) = 0.1530
------- fom e ecnmfememe—mefommmemsademrrmmmmmfeomemmmmfammmemn-demn----==|Tgtal Metals Emission Rate{1b/MBtu) . = 0.0000G
Al 4.00 2.10 4.00 493.00 67.0 £6.0 1.4491
4 4.00 1.30 2.50 503.00 71.0 67.0 1.1402
3 4.00 1.20 2.30 505.00 74.0 £8.0 1.0854
Bl 4.00 1.20 2.30 505.0C 75.0 69.0 1.0954
2 4.00 1.30 2.50 505.00 78.0 69.0 1.1402
3 4.00 1.80 3.40 506.00 81.0 70.0 1.3416
Cl 4.00 1.20 2.30 504.00 79.0 70.0 1.0854
2 4.00 1.30 2.50 512.00 gz.o 71.0 1.1402
3 4.00 1.20 2.30 512.00 84.0 72.0 1.0954
Bl 4.00 1.80 3.40 511.00 82.0 72.0 1.3416
2 4.00 1.70 3.20 514.00 85.0 72.0 1.3038
3 4.00 1.20 2.30 514.00 86.0 73.0 1.0954
El 4.00 1.30 2.50 517.00 81.0 72.0 1.1402
] 4.00 1.40 2.70 528.00 84.0 73.0 1.1832
3 4.00 1.10 2.10 528.00 84.0 71.0 1.0488
fl 4.00 1.10 2.10 521.00 81.0 72.0 1.04B8
2 4.00 0.95 1.80 523.00 83.0 73.0 0.9747
3 4.00 0.79 1.50 523.00 84.0 73.9 0.8888
61 4.00 0.78 1.50 522.00 84.0 73.0 0._8832
2 4.00 0.90 1.70 524.00 84.0 73.0 0.9487
3 4.00 1.20 2.30 526.00 B84.0 74.0 1.0954
Hl 4.00 1.70 3.20 49400 83.0 73.0 1.3038
2 4,00 1.90 3.60 487.00 86.0 74.0 1.3784
3 4.00 1.90 3.e0 500.00 88.0 74.0 1.3784
............... fimmmmmr—demce——magEmmrreame s s famm s mm———
TOTALS | 86.00 | 32.32 | 61.60 [12287.00 | 1852.0 l 1640.0 | 27.6065
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APPENDIX O

WESTERN COAL TEST

M17 PARTICULATE LOADING AT
ESP INLET—DATA SUMMARY

N






B&W/WP&L, Reburn Test Series, low Sulfur Coal, Jan 83

E5P [niet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling _
Date: 1/19/83 Printed 02-Feb Test No./Type: Mi7-11. 110MWe Avg Velocity Head (in H20) dP{avg) = 1.34E

Sample Location: Unit 2, ESP Iniet Start/Stop Time: 1445-17i0

Avg-Orifice Meter Reading (in H20}--dH{avg}—= - Z.82%
PARAMETER SYMBOL VALUE
{eatT) Avg—Stack—Tempersture—{gegi——F{e—avy = 4BE &
Nozzle Diameter, Actual {in) N(d) . 0.232 .
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 7.5
Gas Meter Correction Factor (alpha} 0.9300 ’
Stack {Duct) Dimensions (in): Avg SQRT{dP) = 1.148
Radius (if round) R 0.00
Length {{f rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area“of Stack (sq ft) Als) ( 96.00) . Meter Volume {std. cu. 1.} V{m std) = Bl.B&
# of Sample Points f 24 Stack Gas Water Vapor Proportion B{wc) =  D.DBE
Total Sampling Time (min) (theta) ( 96.00 )
Rarometric Pressure {in Hg) P(b) 30.28 Mol. Wt., Stack Gas Dry M{d) = 30.&C
Stack Static Pressure (in H20) P(stack) 1B.00D
Gas Meter Initial Reading {cu ft) 425,97 Mol. Wt., Stack Gas Wet M(s} = 25.8%
Gas Meter Final Reading {cu ft} 508.33 :
Net Gas Sample Volume (cu ft) vim) ( 82.38) Abs Stack Pressure (in Hg) P(s) = 31.687
vol of Liquid Collected {m}) Vi(c) 168.0 Avg Stack Velocity (ft/sec) V(s avg) = g:.z
Vol of Lig @ Std. Conds. (scf) V(w std) ( 7.908 )
Wi. of Filter Particulate (gm) 20.3396 Isokineticity (%) %1 = 1DE.&
* wt. of Probe Wash Particulate (gm) 0.0p0¢
Wt of Combined Particulate (gm) M(p) {20.3396 } Stack Gas STD Vol Flow {dscfm) Q{s)} = 256807
07 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm} Qf{a} = 47818Z
€02 Concentration (by CEM) % coz 15.46 Percent XS Air PEA = 17.7
€0 Concentration (by CEM)} % Lo 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 3.843%Z
N2 Concentration {by diff.) % N2 { 81.31) Farticulate Loading, 87% 02(mg/dscm)C{s std) = geis
Particulate Loading, dry B 7 % 02 (gr/dscf) = 3.027¢
Sampte | dClock [VelocityiOrifice Stack Gas Meter SQRT{dP) |Heet Input Rate, MBtu/hr = 135¢.84
Ppint Time |Head. dP|Meter ,dH| Temp Temp (degF) Particulate Emission Rate{lb/hr) E(p) =8481.372
{in H20}|{in H20)| (degF) in | eut Particulate Emission Rate(¥b/MBtu) = £.3770
------- S SISy R SRR i e T DS bt Ll bit bl
Al 4.00 1.40 2.52 483.00 71.0 70.0 1.1832
2 4,00 1.20 Z2.16 488.00 73.0 70.0 1.0054
3 4.00 1.40 2.52 435.00 75.0 71.0 1.1832
81 4.00 1.50 2.70 437.00 75.0 72.0 j.2247
2 4.00 1.15 2.07 436.00 78.0 72.0 1.0724
3 4.00 |- 1.10 1.88 474.00 78.0 72.0 1.0488
t1 4.00 1.40 2.52 450.00 78.0 73.0 1.1832
4 4.00 1.35 2.43 461.00 79.0 73.0 1.1618
3 4.00 1.60 2.88 492.00 81.0 74.0 1.2648
01 4,00 1.85 3.33 470.00 75.0 73.0 1.3601
2 4.00 1.50 2.70 474,00 18.0 73.0 1.2247
3 4.00 1.55 2.7% 502.00 B3.0 74.0 }1.2450
El 4,00 1.35 2.43 471.00 80.0 74.0 1.1619
2 4.00 1.30 2.34 484.00 81.0 74.0 1.1402
3 4.00 1.20 2.16 487,00 8z.0 74.0 1.0954
El 4.00 1.20 2.16 508.00 82.0 74.0 1.0954
2 4.00 1.20 2.16 813,00 83.0 74.0 1.0054
3 4.00 1.20 2.16 530.00 83.0 74.0 1.0488
Fi 4.00 1.10 1.98 488.00 79.0 74,0 1.0488
2 4.00 1.50 2.70 490.00 80.0 75.0 1.0488
3 4.00 1.50 2.70 495.00 82.0 75.0 1.2247
fl 4.00 1.25 2.25 517.00 84.0 76.0 { 1.1180
2 4.00 1.25 2.25 529.00 85.0 75.0 1.1180
3 4.00 1.25 2.25 £37.00 85.0 75.0 1.1180
TOTALS } 96,00 | 32.30 [ 58.14 |11722 00 ]1911 00 | 1760. o | 27.5614




BaW/WP&L, Reburn Test Series,

ESP Inlet Method 17 Samples

Low Sulfur Coal,

Jan 93 °

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

- Plant: WPL Performed by: Bowling
Date: 1/20/83 Printed 02-Feb Test Ne. [Type: M17-12. BZMWe Avg Ve1uc1ty Head (1n H?O) dr{avg} = ©0.726
~Sample-Location:-Unit-2;-ESP-Inlet-Start/Stop-Time: 1110-1315 : : o : :
Avg Orifice Meter Reading (1n HZD} dH{avg) = 1.307 -
PAREMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T(s avg) = 446.8 ~
Nozzle Diameter, Actual (in) N(d} 0.232
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF} T{m avg) = 68.0 .
Gas Meter Correction Factor {alpha} 0.9900
Stack (Duct) Dimensions {in): . Avg SQRT(dP) = 0.854
Radius {if round) R 0.00
tength {if rectangutar) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 : ) -
Area of Stack (sq ft) Als) { 86.00) Meter Volume {std, cu. ft.) Vi{m std) = 59,85
4 of Sample Points 1 24 Stack Gas Water Vapor Proporticn-  B(we) = 0.11C
Total Sampling Time {min) (theta) ( 96.00 )
Barometric Pressure [in Hg) P{b) 29.62 Mol. Wt., Stack Gas Dry M(d) = 30.60
Stack Static Pressure {in H20) = P{stack) 10.000 -
Gas Meter Initial Reading {cu ft) 508.93 Mol. Wt., Stack Gas Wet Mis) = 29,2z »
Gas Meter Final Reading (cu ft) 569.83
Net Gas Sample Volume (cu ft) V{m) { 60.89 } Abs Stack Pressure (in Hg) P(s}) = 30.36 -
Vol of Liquid Collected {m)) Vi(e) 157.0 Avg Stack Velocity {ft/sec) V(s avg) = 2.0 -
Vol of Liq @ Std. Conds. (scf) Viw std) [ 7.390)
Wt. of Filter Particulate {gm) 5.6042 Isokineticity (%) %1 = 106.7
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combineg Particulate (gm) M(p) { 5.6043 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 1B7728 .
Wi
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow {acfm) Qfa) = 357 . o
€02 Concentration (by CEM) % Co2 15.46 Percent XS Air PEA = 175 :
C0 Concentration {by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) Cis stg) = 1.4450
Nz Concentration {by diff.) % N2 ( 81.31) Particulate Loading, @7% 02{mg/dscm)C{s std) = 2605
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 1.1384
Sample | dliock [Velecity|Drifice Stack Gas Meter SQRT{dP)} [Heat Input Rate, MBtu/hr = BB&.57
Point Time |Head, dP{Meter,dH| Temp Temp (degF) Particulate Emission Rate{i1b/hr} Elp) =2324.692
{in H20}|{in H20)| (degF) in | out Particulate Emission Rate(l1b/MBtu) = 2.3976
------- e R i T T P S e U,
Al 4.00 0.70 1.26 468.00 64.0 63.0 0.8367 ‘1
4 4.00 0.62 1.12 457,00 Bl1.0 6l.0 0.7874 i
3 4_00 0.73 1.31 460.00 62.0 61.0 0.8544
81 4.00 0.73 1.31 433.00 63.0 61.0 0.8544
2 4.00 0.66 1.18 464,00 66.0 62.0 0.8124
3 4.00 0.62 1.12 489.00 67.0 62.0 0.7874
Cl 4.00 0.83 1.49 420.00 68.0 63.0 0.9110
2 4.00 0.77 1.39 432.00 70.0 64.0 0.8775
3 4.00 0.86 1.55 448.00 72.0 64.0 0.9274 y
1) 4.00 0.86 1.55 409.00 70.0 65.0 0.9274 ]
2 4.00 0.88 1.58 419.00 73.0 65.0 0.9381
3 4.00 0.88 1.58 433.00 74.0 66.0 0.8381
El 4.00 0.69 1.24 424,00 6a.0 66.0 0.8307
2 4.00 0.72 1.30 430.00 72.0 67.0 0.8485
3 4.00 0.68 1.22 441.00 73.0 €7.0 Q.8307
El 4.00 0.69 1.24 449 .00 74.0 67.0 {.8062
3 4.00 0.65 1.17 456.00 75.0 68.0 0.7937
3 4.00 0.63 1.13 463.00 75.0 €8.0 0.8718
F1 4.00 0.76 1.37 446.00 7z2.0 68.0 0.8718 ]
2 4.00 0.73 1.31 455.00 74.0 68.0 0.8718 s
3 4.00 0.68 1.22 458,00 74.0 68.0 0.8246
Fl 4.00 0.66 1.18 460,00 75.0 69.0 0.8124
4 4.00 0.68 1.22 465.00 76.0 69.0 0.8246
3 4.00 0.72 1.30 465.00C 76.0 €9.0 0.8485
------- il R et i
TOTALS | 96.00 | 17.43 | 31.37 |10724.00 [1895.00 | 157).0 | 20.4874 ,‘
o4 ]



BEW/WPEL,

Reburn Test Series,

ESP Inlet Method 17 Sampies

Low Sulfur Ceal,

Jan 893

JSOKIKETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DAYA AVERAGES

Plant: WPL Performed by: Bowling e
: {1yne: M17-13. BOMwe Avg Velocity Head [in H20) dgPlavg) = £.34C
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1354-1E51
Avg Orifice Meter Reading {in H20} dH{avg) = 0.81Z
PARAMETER SYMBOL VALUE
{eale.) Avg Stack Temperature (degf) T(s avg) = 411.2
Nozzle Diameter, Actual (in) N(d) 0.256
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {(degf) T{m avg) = 70.3
Gas Meter Correction Factor {alpha) 0.9900
Stack {Duct) Dimensions {in): Avg SQRT(dP} = 0.58Z
Radius (if round} R 0.00
Length {if rectangular} L 64.00 CALCULATED VALUES
width (if rectangular) W 216.00
frea of Stack (sq ft) Als) ( 96.00 ) Meter Volume (std, cu. ft.) vim std) =  49.45
# of Sample Points ¥ 24 Stack Gas Water Yapor Proporticn B(ws} = 0.10¢
Total Sampling Time (min) [theta) ( 98.00 )
Barometric Pressure (in Hg) e{b) 2%.62 Mol. Wt., Stack Gas Dry M{g) = 30.&C
Stack Static Pressure {in K20} P{stack) 6.000
Gas Meter Initial Reading (cu ft) 870.02 #Mol, Wt., Stack Bas Wet H(s) = 28.%%
Gas Meter Final Reading {cu ft) §20.65
ket Gas Sample Volume {cu ft) V{m} ( 50.82 % Abs Stack Pressure (in Hg) £ls) = 3c.0t
vo! of Liquid Cotlected (ml} Vi{c) 128.3 Avg Stack Velocity (ft/sec) V(s avg) = &1.€
Vol of Lig @ Std. Conds. (scf) Viw std) ( 6.035 )
wt. of Filter Particulate (gm) 5.3468 Isokineticity (%) % 1 = JDE.E
wt. of Probe Wash Particulate (gm) 0.0000
wt of Combined Particulate [gm) Mip) [ 5.3468 ) Stack Gas STD Vol Flow [dscfm} Qfs) = 130042
0z Concentration (by CEMW) % 02 3.23 Actual Stack Gas Vol Flow {acfm) ole) = 238g30
€0z Concentration {by CEM} % CC2z 15.45 Percent X5 Air PEA = 17.7
€0 Concentration {by CEM) % CC 0.0 ‘Particulate Loading, dry(gr/dscf) C{s std} = 1.B€7%
82 Concentration (by diff.} % N {( 81.31) Particulate Loading, B7% 02(mg/dscm)C{s std) = 30:'
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 1,314}
Sample | dClock |Velocity|Orifice Stack Gas Meter SQRT(dP)} |Heat Input Rate, MBtu/hr = BB4.SC
Point Time |Head, dfjMeter.dH| Temp Temp (degF) Particulate tmission Rate(ib/hr) f£ip) =1BSE . 842
{in H20}|(in H20)| {deaF) in | out Particulate Emission Rate(ib/MBtu) = 2.767¢
------- e i e EL L L EE LS Lt et bttt
Al 4.00 0.38 0.68 418.00 68.0 67.0 0.6164
2 4.00 0.35 0.63 420.00 68.0 §7.0 0.5916
3 4.00 0.37 0.67 428.00 67.0 66.0 0.6083
Bl 4.00 0.32 0.58 433.00 68.0 66.0 b_5857
z. 4.00 0.30 0.54 435.00 69.0 66.0 0.5477
3 4.00 0.3% 0.63 439.0C 76.0 67.0 (.5%16
Cl 4,00 Q.41 0.74 345.00 70.0 7.0 0.6403
2 4.00 0.45 0.831 384.00 72.0 67.0 0.6708
3 4.00 0.37 0.67 385.00 73.0 68.0 0.6083
D1 4.00 0.36 0.65 408.00 74.0 BE.D 0.6000
2 4.00 0.44 0.79 425.00 74.0 68.0 0.6633
3 4.00 0.43 0.77°] 435.00 75.0 68.0 0.6557
El 4.00 0.30 0.54 388.00 72.0 68.0 0.5477
2 4.00 0.33 0.59 38e.00 74.0 68.0 0.5745
3 4.00 0.31 0.56 392.00 75.0 69.0 0.5477
El 4.00 0.30 0.54 400.00 75.0 69.0 0.5196
2 4.00 0.27 0.49 405.00 76.0 69.0 0.5186
3 4.00 0.27 0.48 420.00 75.0 69.0 0.5745
F1 4.00 0.33 0.59 4£00.00 72.0 69.0 0.5745
2 4.00 0.34 0.61 403.00 73.0 69.0 0.5745
3 4.00 0.30 0.54 407.00 75.0 69.0 0.5477
Fl 4.00 0.30 0.54 4j4.00 75.0 69.0 0.5477
2 §.00 0.30 0.54 418.00 76.0 62.0 0.5477
3 4.00 0.28 0.50 424.00 76.0 65.0 0.5292
............... frimammm e e uafam e m e s m e m e -
TOTALS | 96.00 | 8.16 | 14.68 | 9870.00 |174z 00 1 1632.0 | 13.9646
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B&W/WPRL, Reburn Test Series, Low Sulfur Coal, Jan 93

ESP Dutlet Method 5 Samples
ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

P-3

Plant: WPL Performed by: Janek
Date: 1/19/93 Printed 02-Feb Test No./Type:  M5/0-1 Avg Velocity Head (in H20) dp{avg) = 1.257
Sample Lotation: Unit 2, ESP OutletStart/Stop Time: 1100-1252
e ] ) ..Avg Orifice Meter Reading (in_ H20). dd{avg) = 2.57%
PARAMETER SYMBOL VALUE
{caic.) Avg Stack Temperature (degF) T(s avg} = 524.5
Nozzle Diameter, Actua! {in) N{d) 0.236
Pitot Tube Correction Factor Cip} 0.8400 Average Meter Temperature (degf) T(m avg} = B7.1
Gas Meter (orrectieon Factor {alpha} 0.98930
Stack {Duct) Dimensions (in): Avg SQRT(dP} = 1.1z
Radius (if round) [ 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Vidth (if rectangular) W 216.00
Area.of Stack (sg ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) Vim std) = 77.92
# of Sample Points f 24 Stack Gas Water Vapor Proportion 8{wo) = C£.10:
Total Sampling Time (min} (theta), ( 96.00 }
Barometric Pressure (in Hg) P(b) ap.zg Mol. Wi., Stack Gas Dry Mid) = 30.80
Stack Static Pressure (in K20) P{stack) 18.000
Gas Meter Initial Reading (cu ft) 734.41 Mol. Wt., Stack Gas Wet M(s) = 29.2&
Gas Meter Final Reading (cu ft) 813.81
Net Gas Sampie Volume {cu ft) ¥(m) { 798.39) Abs Stack Pressure {in Hg} P(s} = 31.6C
Vol of Liquid Collected (ml) vi(e) 183.0 Avg Stack Velecity {ft/sec) V(s avg) = Bz.¢
_ Vol of Lig @ Std. Conds. (scf) V{w std) { 9.08%}
wi. of Filter Particulate {gm) 0.6457 Isokineticity {%) %1 = 108.7
Wi. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) { 0.6457 } Stack Gas STD Vol Fiow (dscfm) Qis) = gaDgzs
Wt of Tota! Metals (ug) M{m} 0.0
02 Concentration (by CEM} % 02 3.23 Actual Stack Gas Vol Flow {acfm) Q{a) = 474472
€02 Concentration (by CEM) % 02 15.46 Percent XS Air PER = 17.7
{0 Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dsef) C(s std) = 0.127¢
N2 Concentration (by diff.) % N2 ( 81.31) Particulate Loading, B7% 02(mg/dscm)C(s sid) = 23%
. Particulate loading. dry € 7 % 02 {gr/dscf} = 0.1007
Sample | dClock |velocity]Orifice Stack Gas Meter SQRT(dP) {Heat Input Rate, MBtu/hr = 1267.1%
Point Time f{Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) Elp} = 263 .85¢
{in K20} {(in H20)| (degF} in | out Particulate Emission Rate{1b/MBtu) = 0.2i21
------- fremmm e dm e madmmmecmeehemmmmmmmmhonm === —hoemmmem—p=-o-wu===|Tota]l Metals Emission Rate{1b/MBiu) = 0.DOOCT
Al 4.00 1.20 2.46 487.00 |- 85.0 84.0 1.0954
F4 4.00 1.20 2.46 497.00 81.0 82.0 1.0954
3 4.00 0.65 1.33 499.00 90.0 88.0 0.8062
Bl 4.00 1.20 2.4b 5i2.00 84.0 83.0 1.0954
¢ 4.00 1.30 2.67 513.00 B6.0 83.0 1.1402
3 4.00 1.50 3.08 514.00 89.0 83.0 1.2247
C1 4,00 1.40 2.87 514.00C 81.0 84.0 1.1832
2 4,00 1.30 2.67 513.00 82.0 84.0 1.1402
3 4.00 1.40 2.87 515.00 94.0 84.0 1.1832
D1 4.00 1.70 3.49 £18.00 91.0 85.0 1.3038
4 4,00 1.80 3.69 520.00 84.0 85.0 1.3416
3 4.00 1.30 2.67 520.00 86.0 85.0 1.1402
El 4.00 0.76 1.56 535.00 89.0 85.0 0.8718
2 4.00 0.82 1.68 534.00 92.0 86.0 0.8055
3 4.00 1.30 2.67 540.00 93.0 85.0 1.1402 -
Fl 4.00 1.30 2.67 541.00 95.0 B6.0 1.1402
2 4.00 0.95 1.95 539.00 95.0 86.0 0.9747
3 4.00 0.94 1.93 540.00 96.0 86.0 1.1402
6l 4.00 0.94 1.93 £38.00 86.0 87.0 0.9747
2 4.00 1.20 2.46 540.00 86.0 87.0 0.9695
3 4.00 1.90 3.90 541.00 97.0 87.0 0.9695
Hl 4.00 1.90 3.80 542.00 99.0 87.0 1.0854
2 4.00 1.00 2.05 542.00 100.0 88.0 1.3784
3 4.00 1.20 2.46 543.00 93.0 88.0 1.3784
------- fmmmrmmmmdoccm—c——jiammmmmmbrrmmm—om oo oifsemmasemfm———r o
TOTALS | 96.00 | 30.16 | 61.83 | 12597.0 | 2220.0 | 1960.0 | 26.6883



BEW/WPEL, Reburn Test Series, Low Sulfur Coal, Jan 83
ESP Qutlet Method 5 Samples

JSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATEONS FIELD DATA AVERAGES
Plant: WPL Performed by: Janek
Date: 1/20/83  Printed .. 02:-Feb. Test No./Type: . M5/0=2 . .. ... ... Avg ¥elocity Head (in H20). .......... dP{avg). =.. 0.585
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1100-125% . i
: Avg Orifice Mpter Reading (in H20) oH{avg) = 3.J98
PARAMETER SYMBOL VALUE :
(cale.} Avg Stack Temperature (degF) T(s avg) = 478.8
Nozzle Diameter, Actual {in) N(d) 0.236
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 77.&
Gas Meter Correction Factor {alpha} 0.9930
Stack (Duct} Dimensions (in): Avg SQRT(dP) = 0.75
Radius (if reund) R 0.00
Length (if rectangular} L 64.00 CALCULATED VALUES
Width [if rectangular) Y 216.00 :
Area of Stack (sq ft) Als) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 52.0¢
f of Sample Points # 24 Stack Gas Water Vapor Propertion B(wo)} = 0.112
Total Sampling Time (min) (thetz) { 98.00 )} L
Barometric Pressure {in Hg) P{b) 28.67 Mol. Wt., Stack Gas Dry . Mid) = 30.€l
Stack Static Pressure {in HZ2D) P(stack) 10.000 a
fas Meter Initial Reading {cu ft) 814.00 Mol. wWt., Stack Gas Wet M{s) = 25.1%
Gas Meter Final Reading (ecuv ft) 86%.51
Net Gas Sample Volume (cu ft) ¥im) .{ 55.50) Abs $tack Pressure (in Hg) P(s) = 30.3¢
Vol of Liquid Coliected [(ml) Vi(c) 145.0 Avg Stack Velocity (ft/sec) V(s avg) = £5.9
Vol of Liq @ Std. Conds. (scf} Viw std) { 6.825 )
wt. of Filter Particulate (gm} 0.5965 Isokineticity (%) %1 = 108}
Wi. of Frobe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 0.5985 ) Stack Gas STD Vol Flow (dscfm) 0{s) = 1gaeT
Wt of Total Metals (ug) M{m) 0.0 S
02 Concentration (by CEM} % 02 3.23 Actual Stack Gas Vol Flow {acfm) Oia)} = 3% :
€02 Concentration (by CEM} % €02 i5.46 Percent X5 Air FEA = A
L0 Concentration (by CEM} % €0 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.17(3
N2 Concentration {by diff.) X N2 { B1.31) Particulate Loading, 7% 02(mg/dscm)C(s std) = c?
farticulate Loading, dry @ 7 % 02 (gr/oscf} = 0.1342
Sample | dClock |Velocity|Orifice Stack © Bas Meter SORT(dP} [Heat Input Rate, MBtu/hr = B55§.1%
Point Time |Head, gP|{Meter,dt| Temp Temp {degF) Particulate Emission Rate{1b/hr) E(p) = 238.151
{in H20)}|{(in H20)| (deqF) in | out Particulate Emission Rate{1b/MBtu) = 0.282¢
------- A e e e o s oo mm e e o mm g —gom o m g —————-—-= | Tpta] Metals Emission Rate(l1b/MBtu)} = 0.00000
Al 4.00 0.62 1.27 458.00 63.0 61.0 0.7874
2 4.00 ¢.62 1.27 45900 69.0 67.0 0.7874
3 4.00 0.78 1.60 460.00 69.0 67.0 0.8832
Bl 4.00 0.78 1.60 460.00 72.0 8.0 0.8832
2 4.00 0.67 1.37 460.00 74.0 69.0 0.8185 J
3 4.00 0.72 1.48 467.00 77.0 71.0 (.8485
Cl 4.00 D.56 1.15 469,00 79.0 72.0 0.7483
4 4.00 0.%52 1.07 470.00 80.0 73.0 0.7211
3 4.00 0.61 1.25 50¢.00 81.0 73.0 0.7810
1) 4.00 0.65 1.33 514.00 B2.0 74.0 0.8062
2 4.00 0.74 1.52 460.00 84.0 75.0 0.8602 :
3 4.00 0.77 1.58 463,00 85.0 76.0 0.8775
El 4,00 0.4% 1.00 465.00 83.¢ 718.0 0.7000
2 4.00 0.55 1.13 468.00 88.0 78.0 0.7416
3 4.00 0.43 0.B8 468.00 88.0 79.0 0.6557
Fl 4.00 0.43 0.88 470.00 89.0 80.0 0.6557
2 4.00 0.35 0.72 485.00 83.¢ 81.0 0.5916
3 4.00 0.50 1.03 500.00 90.0 82.0 0.6557
Gl 4.00 0.56 1.15 510.00 91.0 82.0 0.5916 _]
2 4.00 0.55 1.13 520.00 91.0 82.0 0.7071
3 4.00 0.58 1.18 530.00 82.0 84.0 0.7483
Hl 4.00 0.64 1.31 483,00 g2.0 83.0 0.7416
2 4.00 0.53 1.08 470.00 92.0 84.0 0.7616
3 4.00 0.38 0.78 473.00 93.¢ 84.0 0.8000 .
------- L et T R LLL Ly EET T C PP AP,
TOTALS | 96.00 | 14.03 | 28.76 | 11490.0 | 1993.0 | 1739.0 | 18.1533

P4 ]



BiMW/WPLL, Reburn Test Series, Low Sulfur Coal, Jan 93

ESP Outlet Method 5 Samples

 ISOKINETIC PERFDRMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Blant . Wbl Performed by: Janek S e e
Date: 1/20/83 Printed 02-Feb Test No./Type: M5/0-3 Avg Velocity Head (in Hz0) dPlavg! = C.38E
Sample Location: Unit Z, ESF QuiTetStari/stop TmeT " 1ibU=ldoc
Avg Orifice Meter Reading (in H20) dH(avg) = D.73¢Z
PARAMETER SYMBOL VALUE
{calc.) Avy Stack Temperature (degf) T{s avo} = 44:.5
Nozzle Diameter, Actual (in) N(d) 0.251
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degF) T(m avg) = 83 .E
Gas Meter Correction Factor {alpha) 0.9830
Stack (Duct) Dimensions (in): Avg SQRT{dP) = D.6ZE
Radius (if round) R 0.00
Length (if rectangular} L 64.00 CALCULATED VALUES
width (if rectangular) W 216.00
Ares of Stack (sgq ft) Als) { 96.00) Meter Volume (std, cu. ft.) V(m std) .= 46.0%
# of Sample Points ! 24 Stack Gas Water Vapor Proportion Blwo} = [.14C
Total Sampling Time (min) (theta) ( 96.00 )}
Barometric Pressure (in Hg) Pib) 29.62 Mol. Wt., Stack Gas Dry M(d} = 3D.&0
Stack Static Pressure {in H20} P{stack) 4,000
Gas Meter Initial Reading f{cu ft) BES.6D Mol. Wt., Stack Gas Wet ¥(s) = 2b.BL
Gas Meter Final Reading (cu ft) 917.51
Ket Gas Sample Volume (cu ft) V{m) { 47.80) Abs Stack Pressure {in Hg) P(s) = 79.81
vl of Liquid Collected {ml} vi(c) 189.0 Avg Stack Velocity (ft/sec) V(s avg) = 48,5
Vol of Liq @ Std. Conds. {scf) V(w std) [ 7.484 }
Wt. of Filter Particulate (gm) 0.5455 Isokineticity {%) %1 = 100.f
wt. o6f Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M{p} { 0.5453 ) Stack Gas STD Vol Flow {dscfm) Q(s) = 132180
wt of Total Metals {ug) M(m) 0.0
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm) 0(a} = zH4D3E
€02 Concentration (by CEM) % €02 15.46 Percent XS Air PEA = 17.7
€0 Concentration (by CEM]) % Co 0.¢ Particulate Loading, dry{gr/dscf} C(s std} = 0.182¢
N2 Concentration (by diff.) % K2 { 81.31) Particulate Loading, B7% 02(mg/dscm)C{s std) = 328
Particulate Loading, dry @ 7 % 02 [gr/dscf) = D.144C
Sample | dClock {Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 701.21
Peint Time |Head, dP{Meter dk} Temp Temp (degF) Particulate Emission Rate(1b/hr) £(p) = 208.55¢
{in HZ0)[(in H20)| {degF) in | out Particulate Emission Rate(lb/MBtu} = 0.3032
------- focsmsmmmbmmmmwenopomomc—medmmsmevrm—fmmmm-—e—4enm-o—-ed---------[Tnta} Metals Emission Rate(1b/MBtu) - = [.0DDAC
Al 4.00 0.45 0.92 454 00 78.0 79.0 0.6708
2 4,00 0.43 0.88 452.00 78.0 79.0 0.6557
3 £.00 0.44 0.80 451.00 80.0 79.0 0.6633
Bl 4.00 £.43 0.88 451.00 g8l.0 79.0 (.6557
4 4.00 0.44 0.90 460.00 84.0 79.0 0.6633
3 4.00 0.43 0.88 472.00 85.0 80.0 0.6557
C1 £.00 0.35% 0.72 450.00 85.0 81.0 0.5916
2 4.00 0.41 ¢.84 448.00 87.0 81.0 0.6403
3 4.00 0.44 0.80 450.00 91.0 B83.0 0.6633
0l 4.00 0.47 0.96 450.00 89.0 82.0 0.6856
2 4.00 D.45 0.92 449.00 a6.0 83.0 0.6708
3 4.00 0.41 0.B4 446.00 80.0 83.0 0.6403
[3) 4.00 0.27 0.55 436.00 87.0 83.0 0.5186
2 4.00 0.35 0.72 437.00 88.0 84.0 {.5916
3 4.00 0.34 0.70 437.00 88.0 84.0 0.5831
Fl 4.00 0.37 0.76 436.00 90.0 84.0 0.6083
2 4.00 0.46 0.94 436.00 91.0 85.0 0.6782
3 4.00 0.34 0.70 435.00 92.0 85.0 0.6083
61 4.00 0.32 0.66 434.00 92.0 85.0 0.6782
2 4.00 0.3 0.84 433.00 §2.0 85.0 0.5831
3 4.00 0.36 0.74 434,00 9z.0 86.0 0.5657
H1 4,00 0.35 .72 433.00 92.0 B86.0 0.5568
3 4.00 0.31 0.64 431.00 94.0 87.0 0.6000
3 4.00 0.34 0.70 431.00 94.0 87.0 0.5916
------- Lt T i e Rkl
TOTALS | 96.00 | 9.27 | 18.00 | 10646.0 | 2111.0 | 1902.0 | 15.0211
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APPENDIX Q

LONG-TERM CONTINUQUS EMISSION MONITORING
SUMMARY: HOURLY DATA AVERAGES
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WP&L CEM Data - August 16 to August 31, 1992

800

00
0

Q-8

Date

07

NOx



e
areQ

G,
/oe@ %o&& I 527 e O@&

o
KRR ¥ e Q%Umﬁ@ 27 q%va%WN&w

N5
oy oY QY LY Y QY 6 e Lo G ST

_____#J;_<4_m__o

o
o
8V

(20 %E ® wdd) XON

oov

009

SRS B B U § N 008
2661 ‘Sl 0} | Jequueidag - eleq W30 T8dM

Q-9



z0 - XON

2661 ‘0€ 01 9} Joquieidas - eled WAD 18dM

aleq |
B N S O Y SR SN R SR R R >
,@g-@\,@w)@@,ww,@g,@ RS ReGRINS RN L
u@ @@ @@ /\r @\c ovr x__\r mmc \r\c /\c O\r oY Q¥ ¥ o
I I B B R T F 0
. prd
— 00z O
<
| o)
5 O
- osw |
i W
R
009 O
0\
008

Q-10



20 XON

(00) 4

009

(20 %° ™ wdd) XON

I S R L i j P E 008
266} 1900300 - eled W30 18dM

Q-11



WP&L CEM Data - January 1993

[¢ UoT

0z uor

ATTREITRSE I RN AR IR IzIIII

wbg — 6L Ul

gL ubr

Date

1. ] I

L1 ubr

9L ubf

LLLCLLAL DO R R LT R LA LT AL

A g wpg — G| uDbp

|

800
0
00

9|

(20 %€ ® wdd) XON

Q-12

)

NOy

| -



