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1.0 INTRODUCTION

An evaluation of Gas Reburning (GR) and Low NO, Burners (LNB) has been completed at
Public Service Company of Colorado’s Cherokee Station Unit 3. The goal of the demonstration,
which was carried out in a U.S. DOE Clean Coal Technology Round 3 Program, was to reduce
NO, emissions by 70%. The reduction was to be achieved from the pre-project level, prior to
LNB retrofit. The GR system was supplied by Energy and Environmental Research Corporation
(EER) and the L NBs were supplied by the Foster Wheeler Energy Corporation. The project was
carried out in three phases in which EER designed the GR system and obtained necessary
permits (Phase 1), constructed the system and completed start-up tasks (Phase 2), and evaluated
its performance with both Optimization Tests and a Long-Term Demonstration (Phase 3). As
directed by the cooperative agreement, environmental monitoring was conducted in each phase,
Measurements were taken by plant personnel and an EER Field Testing Team and were divided
into two types. "Compliance Monitoring" was conducted by plant personnel to satisfy
requirements of regulatory agencies, while "Supplemental Monitoring" was conducted by EER
personnel to develop a database of environmental impacts of the technology and to ensure
environmental acceptability of the project. This document presents environmental monitoring
data obtained during the Long-Term Testing period, April 27, 1993 to January 27, 1995.
During this period, ten months of testing of the GR-LNB system was followed by a modification
into a "second-generation" GR-LNB system, which was evaluated for six months. In addition
to the DOE, program co-sponsors include the Gas Research Institute, Electric Power Research

Institute, Public Service Company of Colorado, and the Colorado Interstate Gas Company.

Compliance Monitoring was conducted primarily in two areas, air emissions and aqueous
discharges. The unit is required to meet an SO, limit of 1.2 1b/MBtu and an opacity limit of
20 percent (6 minute average). Therefore, the plant monitors flue gas SO, and opacity
continuously and submits Excess Emissions Reports to the Colorado Air Pollution Control
Division on a quarterly basis. These reports state the periods when emissions exceeded the
standards and the reasons for the emissions excursions. Discharge limits for the aqueous effluent

from the plant and monitoring requirements are specified by a permit issued by the Colorado
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Water Quality Control Division (WQCD). The plant submits National Pollutant Discharge
Elimination System (NPDES) monitoring reports to the WQCD on a monthly basis. The
aqueous stream discharging to the South Platte River has limits for total flow, pH, total
suspended solids, oil and grease, temperature, total residual chlorine, total chromium, and total
recoverable zinc. Plant personnel conduct daily to monthly monitoring to ensure compliance

with limits stated in a subsequent section of this report.

Supplemental Monitoring was in the areas of gaseous emissions from the boiler and limited
characterization of the ash waste. Boiler emissions were monitored continuously with EER’s
Continuous Emissions Monitoring System (CEMS). Flue gas samples were extracted from a 16
point stainless steel grid installed at the economizer outlet, Gas samples drawn from the duct
cross-section were mixed, dried, and then analyzed for concentration of NO,, §O,, CO, CO,,
HC, and O,. These species were measured and logged continuously by the Boiler Performance
Monitoring System (BPMS). Ash analysis was limited to determination of carbon content used

to evaluate combustion completion.
2.0 GAS REBURNING-LOW NOy BURNERS

Gas Reburning and Low NO, Burners are synergistic NO, control technologies. In Gas
Reburning, natural gas is injected into the furnace above the coal bumers to create a fuel rich
region in which NO, is reduced to atmospheric nitrogen, N,. Overfire air is added higher up
to burn out the primary and reburning fuels under a normal excess air level. The natural gas
input is typically 15 to 25% of the total heat input, therefore there is a corresponding decrease
in the coal fired by the burners. The reduced fuel input and limited burner excess air result in
a reduction in the level of "primary NO,." The natural gas addition produces a variety of
hydrocarbons and free radicals which reduce NO, to intermediates such as HCN and NH, then
to N,. Overfire air is added higher up in the furnace to burn out the fuels under a normal
excess air level of 15 to 20%. The process reduces SO, emissions at a percentage equal to the
gas heat input. Emissions of CO, also decrease since the fuels (natural gas and coal) have

different hydrogen/carbon ratios. Also, reductions in fly ash and bottom ash result in a lower
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disposal requirement of the solid waste and potentially lower stack particulate emissions.

At this site, Gas Reburning was applied with Low NO, Burners (LNB). The LNBs selected are
Foster Wheeler Controlled Flow/Split Flame Low NO, Bumers. Generally, LNBs reduce NO,
emissions by staging the mixing of coal with combustion air. ILNBs have secondary (and in
some cases tertiary) air zones in which the air split determines the mixing rate and hence the
burner NO, level. They produce longer flames with a lower peak flame temperature. LNBs
typically reduce NO, emissions by 30 to 50%. Therefore, the combined application of Gas
Reburning and Low NO, Burners was expected to achieve 70% NO, reduction.

3.0 DESCRIPTION OF HOST UNIT

Cherokee Station Unit 3 is a front-wall-fired steam generating unit supplied by Babcock and
Wilcox which has a rated electric capacity of 172 MW, (gross). At its capacity it produces
steam at a rate of 1,140,000 1b/hr, at a pressure of 1925 psig and temperature of 1005°F. It
is equipped with a reheat cycle which reheats steam to the same design temperature. It fires low
sulfur western bituminous coal with a typical sulfur content of 0.4% and ash content of 10%.
Coal is pulverized by four Riley Stoker No. 556 duplex drum pulverizers and carried by 160°F
primary air to a 4x4 array of burners on the front wall of the unit. The burners mix
coal/primary air with 600°F secondary air and fire it into a radiant furnace. Flue gas flows up
the furnace through a secondary superheater, reheater, primary superheater, economizer then
to two Ljungstrom air heaters. The unit is equipped with a Baghouse Fabric Filter, which is
designed to handle 825,000 acfm of flue gas at a temperature of 290°F. The Baghouse has a

gross air/cloth ratio of 2.03 and was designed to limit particulate emissions to 0.007 gr/dscf.
4.0 RESULTS

The results of Environmental Monitoring conducted during the period April 27, 1993 through
January 27, 1995 are presented in this section. Data from several modes of operation are

discussed. These include GR-LNB data obtained with the original system, second-generation
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GR-LNB data, 100% gas firing results, and Gas/Gas Rebuming data. The original GR-LNB
system was tested from April 27, 1993 through January 20, 1994 for 2,913 hours. Following
modification, the second-generation GR-LNB system was tested from August 17, 1994 through
January 27, 1995 for 95 hours. Gas-only firing (100% Gas) and Gas/Gas Reburning occurred
from November 2 to 11, 1994 for 53 hours. The modifications forming the second-generation
system consisted of elimination of the FGR system, installation of high velocity reburning gas
jets, and installation of double concentric OFA ports. These were expected to achieve the same
level of NO, control and improve CO burnout with a system which has substantially lower

capital and operating costs.
4.1  AIR EMISSIONS

Boiler emissions data from the original GR-LNB system are presented in Table 1. Under GR-
LNB operation, NO, emissions averaged 0.260 Ib/MBtu, which is a reduction of 64% from the
pre-project baseline of 0.73 Ib/MBtu. CO emissions varied widely, with the highest emissions
recorded under low gas inputs. This resulted from relatively low overfire air flows and
velocities in this "off-design” condition (design gas heat input equal to 18%). On average, CO
emissions were 160 ppm (@ 3% O,). SO, emissions averaged 0.571 Ib/MBtu, with a high of
0.72 Ib/MBtu and a low of 0.374 1b/MBtu. Several coal analyses performed during the long-
term testing period indicated an average sulfur content of 0.46% and higher heating value of
11,350 Btu/lb. These correspond to a theoretical SO, level of 0.81 Ib/MBtu. Therefore,

measured SO, values are somewhat lower than expected based on fuel composition.

Second-generation GR-LNB system NO, data, which are summarized in Table 2, are comparable
to results from the original system. NO, emissions averaged 0.264 1b/MBtu, a reduction of 64 %
from the 0.73 1b/MBtu baseline, but required a gas heat input of 10.2% compared to 12.9% for
the original GR-LNB system. CO burnout improved, resulting in an average emissions rate of
68 ppm. On average, SO, emissions were 0.622 1b/MBtu, with a peak of 0.732 1b/MBtu and
a minimum of 0.546 1b/MBtu,



During the period, November 2 to 11, 1994, 100% Gas Firing and Gas/Gas Reburning testing
was conducted. The results are summarized in Tables 3 and 4. Gas firing resulted in an
average NO, emissions rate of 0.174 Ib/MBtu and average SO, emissions of under 0.01
Ib/MBtu. This NO, level represents a 76% reduction from the original coal baseline. CO,
emissions were also reduced, to 10.1% of the flue gas concentration compared to an average of
16.0% under GR-LLNB (10.2% gas heat input). Reductions in flue gas pollutants were expected
under gas-only firing, since natural gas has no fuel-bound nitrogen which may contribute to

NQ,, is virtually free of sulfur, has no ash, and has a lower carbon-to-hydrogen ratio than coal.

Gas/Gas Reburning, with an average of 6.1% of the gas diverted to reburning fuel injectors,
resulted in an average NO, emissions rate of 0.127 1b/MBtu. This represents a reduction of
27% from the 100% Gas Firing case and 83% from the original 0.73 1b/MBtu coal baseline.
SO, and CO, emissions were the same as in the 100% Gas Firing tests. Emissions of CO

increased slightly to an average of 168 ppm.

4.2 ASH ANALYSIS

Ash samples were taken from the unit with a high volume SLM sampler for analysis of carbon
content. The unburned carbon level indicates the extent of fuel burnout, Table 5 lists the
unburned carbon in ash measured under LNB and GR-LNB operation. Wide variations are
evident, with higher excess air levels achieving enhanced fuel burnout. On average, LNB and

GR-LNB data are comparable, i.e. neither condition results in higher carbon-in-ash levels.

4.3 AQUEOUS DISCHARGE

GR-LNB operation was not expected to change either the quantity or makeup of the aqueous
discharge from the facility. Plant personnel monitor the aqueous discharge as required by the
Colorado Water Quality Control Division. Monitoring frequency and discharge limits applicable
through June, 1993 are listed in Table 6. Table 7 lists the aqueous discharge limits for the

remainder of the Long-Term Testing period. Appendix A contains the discharge monitoring
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reports. Discharge limits were consistently met during the Long-Term GR-LNB Demonstration.

4.4 OPACITY AND PLANT SO, MONITORING

The plant measured opacity of the flue gas from each unit with Lear Siegler Model Number RM-
41 monitors. Periods of excess opacity (20 percent, six minute average) were reported with the
likely cause. Appendix B contains the Excess Emissions Reports (EER) for the three quarters
covering the Optimization Testing period. Periods of excess opacity were typically due to unit
start-up or Baghouse bypass (with gas firing in some cases). Also reported are periods of SO,
emissions exceeding the 1.2 Ib/MBtu standard and maximum theoretical SO, emissions based
on coal analyses. The plant employed Rosemount Model Number EC960 and Altech Model
Number MCS100 SO, monitors. The SO, monitors did not measure excursions above the limit

and, on average, coal sampling results were also below the limit.

5.0 CONCLUSIONS

Environmental monitoring was conducted to determine the impacts of Gas Reburning and Low
NO, Bumers on gaseous emissions, carbon burnout, and the aqueous discharge. Boiler
emissions, measured under operation of the original and second-generation GR-LNB system,
100% Gas Firing, and Gas/Gas Reburning, indicate that NO, emissions were significantly
reduced, CO emissions were maintained in an acceptable range (under 200 ppm), and SO,
emissions were well below the regulatory compliance limit of 1.2 Ib/MBtu. The first and
second-generation GR-LNB systems had average NO, reduction of 64%, requiring different
levels of gas input, while 100% Gas Firing and Gas/Gas Reburning resulted in NO, reductions
of 76% and 83 %, respectively, from the original coal baseline. The second-generation GR-LNB
system achieved improved CO bumout, resulting from OFA system modification. Ash
characterization, limited to measurement of unburned carbon, indicated GR operation did not
increase the amount of unburned carbon-in-fly ash. Monitoring of the aqueous effluent indicated

that all discharge limits were met.



TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHEROKEE UNIT 3

Test Test Net Gas CEMS COc CO02c | NOxc NOx 502¢ s02 HCc
Date Dur. | Power Heat 02
{(MWe) | (%, totl) | (%, dry) | (ppm) | (%) | (ppm) | {(Ib/MBtu) | (ppm)} | {ib/MBtu) | Ippm}
4/27/83 0:63 160 11.43 3.99 26 18.1 268 0.361 299 0.664 1.6
4/27/93 161 17.18 3.64 40 16.8 213 0.286 280 0.623 1.3
4/28/93 6:36 138 18.42 3.74 6 16.8 191 0.258 284 0.633 1.6
B6/3/93 7:00 142 17.13 4.19 7 15.6 222 0.297 287 0.637 2.3
B/6/93 1:16 142 15.34 3.81 20 16.7 204 0.274 292 0.B647 1.9
B/7/83 4:50 140 17.36 4.08 7 16.4 208 0.278 338 0.632 1.4
5/7/93 1:69 168 17.38 3.49 8 16.8 208 0.278 323 0.6056 1.2
B6/7/93 148 17.67 3.74 11 16.8 196 0.262 3186 0.589 1.2
6/11/93 6:08 129 17.10 4.86 7 16.6 209 0.280 208 0.BE8 1.4
5/24/93 7:10 |160-168 MWe 4.64 B 16.8 263 0.336 287 0.832 2.1
£6/24/93 6:69 4.77 B 16.7 244 0.324 289 0.637 1.3
B/26/83 7:11 16.00 6.43 4 16.8 262 0.338 301 0.662 0.9
6/25/93 1:26 103 16.1B 6.04 B 16.4 224 0,300 296 0.664 1.8
B/26/93 16:04| 147 16,79 3.98 7 16.7 208 0.279 297 0.BB7 1.4
6/26/83 1:28 1G8 16.24 B.06 B 16.4 207 0.278 256 0.563 2.4
B6/27/93 13:40| 144 15.83 4.19 7 16.7 222 0.298 o2 0.6656 0.4
6/28/93 2:87 108 14.87 6.47 6 1B6.B 221 0.297 300 0.663 0.0
6/1/83 1:36 16.00 4,67 19 16.6 241 0.318 387 0.720 2.7
6/2/93 6:43 16.00 4,97 9 16.7 232 0,308 296 0.660 0.8
6/3/93 13:37 16.00 5.78 B 18,6 2564 0.339 296 0.661 0.2
6/3/93 8:61 142 16.83 3.29 18 16.2 176 0,236 301 0.664 0.4
6/4/93 7:42 147 16.81 3.07 37 18.7 176 0.236 o 0.664 0.1
6/8/93 6:21 134 16.86 4.64 16 1B6.8 188 0.266 310 0.580 0.9
&6/8/83 B:30 147 17.23 3.08 87 16.1 167 0.224 306 0.673 0.9
6/8/93 1:18 118 16.82 3.70 49 16.2 167 .21 307 0.676 0.9
6/9/93 4:28 138 16.90 4,84 & 16.1 232 0.311 308 0.678 0.7
6/10/93 2:87 148 17.42 4.64 11 16.7 229 0.306 309 0.677 0.8
6/11/93 5:28 134 16.87 3.91 18 16.6 182 0.268 337 0,632 0.8
6/11/93 9:06 148 16.186 3.78 16 16.6 207 0.278 342 0.641 0.8
6/12/93 2:13 89 B.74 6.18 N 16.7 258 0.344 348 0.669 0.8
6/12/983 11:22 136 16.88 3.42 44 16.7 179 0.240 336 0.628 0.6
6/13/93 0:08 80 16.62 5.16 62 16.7 239 0.320 327 0.614 0.5
6/14/93 4:06 149 16.80 3.28 28 16.0 188 0.262 327 0.611 1.0
6/18/93 14:24] 142 17.8% 3.76 8 15,8 197 0.263 322 0,601 0.3
6/19/83 1:33 88 16.62 4.66 6 16.7 203 0.270 318 0.686 0.1
6/19/83 0:30 104 18.64 B.24 4 165.4 244 0.324 320 0.698 0.1
6/19/93 11:63 144 18.64 3.0 69 16.9 162 0.217 326 0.608 0.1
6/22/93 13:321 148 16.00 2.64 B2 16.9 169 0.217 0.0
6/22/93 1:21 121 16.00 3,92 11 16.8 186 0.238 0.1
6/23/93 1:09 129 17.48 3.66 i8 16.8 173 0.231 292 0.646 0.0
6/23/83 7:38 149 18.36 2.99 3B 16.7 165 0.221 317 0.693 0.1
6/23/83 8:59 137 3.19 17 16.9 176 0.226 333 0.600 0.0
6/24/93 124 17.10 3.61 6 16.8 188 0.261 346 0.648 0.0
6/24/93 11:22| 148 18,386 2.98 12 16.8 176 0.2356 336 0.626 0.0
6/26/93 1:62 83 14.11 5.67 3 16.7 330 0.443 348 0.6563 0.0
6/26/83 8:00 141 17.42 3.23 17 16.9 178 0.238 363 0.661 0.0
8/30/983 1:63 113 16.47 B.18 4 16.6 231 0.309 304 C.870 0.1
6/30/93 6:08 147 16,62 4.48 6 16.6 226 0.303 318 0.696 0.1
6/30/83 1:48 149 16.66 an 48 18,7 181 0.266 326 0.608 0.1
711793 8:22 88 12.30 6.32 18 15.4 276 0.37 320 0.602 0.1
7/1/83 15:37 141 16.87 3.82 80 16.7 176 0.2368 324 0.607 o1

Subscipt ¢ denotes corraction to 3% 02




TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHEROKEE UNIT 3 (Con.)

Test Test Net Gas CEMS COc | CO2e | NOxe NOx S02¢c S02 HCe
Date Dur. | Power Hesat 02
[MWae) | (%, totl} ] (%, dryl | {(ppm) (%) | {ppm] | {Ib/MBtu) | ippm) | (Ib/MBtu) ! (ppm}

7/2/83 14:66| 116 14,78 4.39 444 16.6 179 0.240 323 0.607 0.1
7/2/83 7:06 149 16.28 3.7 4B 18.7 188 0.2681 331 0.619 0.1
7/3/83 8:43 143 16.84 3.47 43 16.3 189 0.238 304 0.870 0.1
7/3/83 7:48 147 16.94 3.63 80 16.6 173 0.232 3286 0.608 0.1
7/4/83 17:27| 108 12.67 4.23 21 16.% 166 0.248 328 0.617 o1
7/4/93 6:33 147 16.16 3.16 1 16.3 162 0.242 323 0.607 0.1

7/5/83 11:B62 96 10.62 4.84 7 16.1 18B 0.279 332 0.626 0.1
7/6/93 12:08| 140 14.71 3.48 & 16.1 142 0.238 329 0.617 0.1
7/6/83 7:089 102 12.49 4,84 6 16.1 136 0.238 324 0.610 0.1
7/6/93 3:36 10 13.67 6.09 11 16.9 186 0.249 318 0.5697 0.1
717183 8:66 140 16.36 4,67 8 16.3 216 0.288 318 0.598 0.1
78193 98 12.60 E.87 ] 16.3 236 0.318 328 0.612 0.1
7/8/93 160 16.74 3.73 40 15.6 192 0.287 326 0.608 0.1
7/9/93 108 13.38 5.03 12 16.6 202 0.272 334 0.628 0.1
119182 143 16.46 N 10 16.8 193 0.288 347 0.660 0.1
7/10/93 107 13.44 4.64 12 16.7 200 0.268 348 0.664 0.1
7/10/93 9:49 147 16.29 3.3 6 16.7 196 0.262 338 0.633 01
7/11/83 22:08] 104 14,23 4.B6 23 16.8 202 0.271 327 0.616 0.1
7/11/83 1:61 146 16.77 3.40 6 16.8 181 0.266 326 0.608 0.1
7112193 108 14,896 3.86 218 16.6 A 0.602 0.1
7/12/93 6:07 147 16.62 3.18 9 16.7 327 C.612 0.1
7/13/93 19:40| 117 14,16 3.7 269 15.8 327 0.614 0.1
7414193 18:26) 124 16.34 3.60 621 18.7 317 0.694 C.1
7/16/93 7:60 104 16.30 4.27 136 16.6 314 0.688 0.1
7/16/93 9:45 162 16.74 3.42 16.6 180 0.264 a 0.620 0.1
7117/83 97 16.36 5.27 o] 16.4 188 0.266 an 0.583 0.1
7/17/93 6:45 141 16.85 3.98 o} 16.8 188 0.261 320 0.689 0.1
7/19/83 3:29 119 16.086 3.79 16.7 176 0.236 318 0.592

7/19/83 7.06 146 16.68 3.72 16.7 198 0.263 312 0.686

7/21/93 4:62 140 16.89 3.68 0 16.8 194 0.260 308 0.676

7123/83 1:08 127 18.06 4.64 10 16.8 193 Q.258 338 0.633

7/23/83 4:63 143 16.48 4.37 7 16.6 210 0.281 336 0.630

7/24/93 2:09 21 16.60 E.66 7 16.4 269 0.36C 312 0.BEBB

7124/93 7:45 141 16.60 4.20 12 15.6 180 0.2B4 321 0.500

7/2b6/93 1:10 72 18.56 6.85 b 16.0 364 0.489 303 0.669

7/26/93 1018 122 16.36 6.03 9 16.6 210 0.281 319 0.598

7/26/93 6:14 148 16.37 3.73 11 16.8 181 0.242 319 0.597
7/26/93 B:09 3N 16.49 4,83 6 16.7 201 0.269 288 0.638
7/26/93 10:16§¢ 107 16.80 €.08 8 16.3 237 0.317 312 0.684
7/26/93 8:34 147 16.06 3.89 -] 15.7 193 0.258 304 0.570
7/27/93 10:48] 106 15.43 B.72 b 16.6 246 0.327 2984 0.552
7127193 9:16 134 16.74 3.98 10 16.8 190 0.26% 314 0.589

7/28/93 11:06| 124 16.61 4.33 7 16.9 191 0.266 317 0.5956
7/28/93 8:10 166 16.92 3.19 37 16.8 191 0.266 306 0.671
7/28/93 2:02 166 16.42 3.67 13 16.8 195 0.261 308 0.679
7/29/83 16:681 1456 15.83 3.58 26 16.8 192 0.267 314 0.688

7/29/83 8:04 146 16.41 3.28 81 18.7 180 0.241 316 0.690
7/30/83 9:00 146 16.00 419 43 16.8 203 0.271 308 0.677
7/30/93 10:041 140 16.02 3.47 168 15.8 169 C.227 316 0.682
7/31/93 §:489 147 16.11 3.28 67 16.9 172 0.230 320 0.601
7/31/83 17:10] 144 16.00 3.63 38 i6.9 178 0.238 319 0.598

Subscipt ¢ denotes correction to 3% 02




TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHEROKEE UNIT 3 {Con.}

Test Test Net Gas CEMS COc | CO2¢c | NOxc NOx S02c s02 HCe
Date Dur. | Power Heat 02
(MWe) 1 (%, totl) | (%, dry} | (ppmi | (%) | {(ppm) | (Ib/MBtu) | [ppm) | (Ib/MBtu} | (ppm}

8/1/83 10:21 98 16.22 6.20 16.7 229 0.308 306 0.674
8/1/93 1:26 131 16.38 3.81 16.8 168 0.226 316 0.681
8/1/93 12:14] 142 16.76 3.64 16.8 180 0.241 302 0.668
8/2/83 8:85 23 14.83 6.73 16.3 234 0.314 287 0.5638
8/2/93 6:02 143 16.02 3.47 1B.7 167 0.224 296 0.662
8/2/83 7:14 138 16.30 3.66 16.0 173 0.232
8/3/83 8:28 86 16.61 6.17 16.1 266 0.342
8/3/83 B:66 1456 16.26 3.68 16.9 181 0.243
8/3/93 9:34 138 16.40 4.39 16.9 183 0.268
8/4/83 24:00| 133 16.46 4.23 16.8 188 0.262
8/6/83 7:38 112 14.82 4.76 18.7 178 0.239
8/6/83 16:60| 147 16.6E 4.06 16.8 204 0.274
8/8/83 8:48 134 16.18 3.74 18.7 188 0.263
8/7/83 3:83 136 7.62 3.6 875 16.0 184 0.249
8/8/93 13:461 147 10.44 3.91 16 16.2 199 c.268
8/10/93 7:48 144 8.68 3.86 48 16.2 185 0.263
8/10/93 7:26 140 9.73 4.29 14 16.2 204 0.276
8/11/93 3:22 1386 8.87 4.66 9 16.0 217 0.294
8/12/93 14:33| 1456 9.87 4.07 "] 16.2 194 0.262
8/13/93 18:16) 143 10.12 4.26 11 16.0 2086 0.276
8/14/93 4:64 114 9.27 4,88 486 16.8 188 0.264
8/14/83 11:06| 141 10.02 4.76 10 16.9 189 0.268
8/15/93 1:10 108 8.1C 6.36 24 16.8 189 0.271%
8/24/93 3:28 147 10.88 3.47 141 16.0 174 0.234

- o W
qmﬂm&ahohmhom

8/8/93 11:16| 148 13.04 | 3.94 52 16.6 { 183 0.246 3.6
9/B/93 1:49 | 119 14.13 | 4.82 72 17.4 | 176 0.236 4.5
9/9/983 14:16) 134 | 14.33 | 4.17 202 | 16.7 | 168 0.227 0.5
8/9/93 8:56| 106 14.565 517 69 17.8 | 198 0.266 4.1
8/10/83 1:46 | 106 16.66 | 4.89 1B 17.6 | 180 0.240 3.2
8/11/83 4:10 144 14.21 4.88 25 17.6 201 0.270 1.3
8/12/83 | 12:08] 1E3 13.10 | 4.04 52 16.6 | 183 0.245 0.3
9/12/93 |11:61| 125 14,18 | 5.38 16 18,1 | 190 0.266 0.7
8/13/83 |18:03] 144 | 10,91 4.63 B4 17.2 | 198 0.262 2.1
g/13/63 | 8:36| 1123 13.80 | B.67 13 18.4 | 190 0.2B6 0.1
9/14/93 | 416 | 128 12.26 | 4.87 135 | 17.1 | 173 0.233 3.1
9/14/83 | €65 | 145 12.49 | 3.19 28 16.8 | 171 0.230 0.9
9/16/83 |11:20| 144 | 12.78 3.a3 12 15.9 | 182 0.246 1.0
o/1B/e3 | o:60 | 131 12.89 3.92 18 185 | 167 0.224 0.9
8/16/83 | 4:26 | 122 | 1367 | 4.14 18 18.7 | 178 0.239 2.2
9/16/93 | 15:24| 138 12.33 | 4.87 15 17.6 | 181 0.258 1.8
9/16/03 | 648 | 119 | 13.36 | 4.32 7 16.9 | 184 0.260 2.0
8/17/93 [18:28| 144 12.26 | 3.83 23 16.4 | 178 0.241 1.0
9/17/93 | &:31] 128 13.45 | 4.80 13 174! 174 0,233 1.4
9/18/93 | 24:00] 140 11.72 3.61 63 18.2 | 173 | o0.232 0.8
8/19/93 |13:54| 147 10.93 | 3.48 22 16.1 | 182 0.246 0.4
9/19/83 |10:06| 128 11,98 | 4.07 23 16.6 | 173 0.233 3.2
9/20/93 | 24:00] 141 12.72 | 3.18 192 | 15.8 | 165 0.222 4.2
9/21/83 {17:66] 141 13.27 3.74 136 | 16.3 | 168 0.226 198 0.374 2.6
9/21/83 | a:00] 116 14.45 | 4.01 266 | 16.6 | 166 0.223 6.0
9/22/83 | B:26 | 120 14.083 | 4.3 18 16.8 | 160 0.215 287 0.540

9/22/83 | 7:88 | 112 14.84 | 4.93 35 17.6 | 154 0.206 284 0.533 0.0
9/23/83 | 24:00| 122 14.02 | 4.82 16 16.7 | 1656 0.221 329 0.618

Subscipt ¢ denotes correction to 3% 02



TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHEROKEE UNIT 3 (Con.)

Teast Tast Net Gas CEMS COc CO2c | NOxc NOx §02c S02 HCc¢
Dates Dur. | Power Heat c2
(MWe) | (%, totl] | (%, dry} [ {(ppm) (%} [ {ppm} | (b/MBtu} | {ppmi} | {lb/MBtu} | (ppm)

8/24/93 12:09| 136 12.24 4.63 10 160 192 0.268 320 0.601

9/24/93 6:10 120 13.47 4.97 12 16.8 174 0.234 an 0.584
9/24/83 1:68 97 14.88 6.63 8 16.4 166 0221 306 0.674
9/26/93 19:06| 147 11.64 4.01 12 18.2 180 0.265 326 0.614
9/25/83 2112 121 13.143 4.70 9 8.0 169 0.228 34 0.680
9/26/93 16:33| 138 12,73 4.48 7 18.0 191 0.2686 319 0.601
9/26/93 415 119 14.03 4.74 9 16.2 171 0.229 304 0.671
8/27/93 2:63 124 13.63 6.10 7 18.7 187 0.2561 312 0.B86
9/27/93 0:B67 121 14,66 4,38 26 16.9 183 0.218 316 0.693
9/28/93 2:48 122 9.89 4.67 8 18.2 184 0.248 326 0.616

18.3 172 0.232 333 0.629
16.0 187 0.260 313 0.689
18.0 204 0.276 322 0.607
16.1 186 0.261 3256 0.611
16.1 193 0.269 321 0.603
18.5 204 0.273 306 0.673
16.8 183 0.246 3N 0.5683
16.1 174 0.234 278 0.622
16.8 223 0.299 287 0.638
16.3 184 0.247 288 0.542
16.1 196 0.262 287 0.540
16.0 181 0.243 29 0.545
16.8 88 0.264 306 0.671
16.0 188 0.262 307 0.677
16.6 174 0.234 308 0.682
16.6 197 0.264 308 0.681
16.4 198 0.266 3an 0.68B6
16.3 188 0.262 3n 0.684
16.5 183 0.268 310 0.682

12
o

9/28/83 B:68 147 10.66 3.49
9/28/93 913 129 13.69 4.81
9/29/93 b6:22 111 9.67 b.23
8/29/83 18:37) 146 11.91 3.89
8/30/83 13:24] 146 13.16 4.16
8/30/93 B:32 108 t4.42 5.49
9/30/83 2:27 123 14.97 5.07
10/1/93 9:12 124 13.84 4.68
10/1/83 11:00] 100 14,60 6.13
10/2/93 | 24:00| 121 13.73 B.29
10/3/93 | 24:00| 118 13.64 6.66
10/4/93 | 24:00] 123 14.51 4,88
10/6/83 | 24:00] 12B 16.66 6.1
10/6/83 10:16] 142 13.71 4.69
10/8/93 8:45 1486 12.61% 3.63
10/8/83 | 24:00| 147 12.23 4.69
10/10/93 [ 11:00( 147 12.18 4.66
10/13/93 | 2:02 121 13.76 4.83
10/13/83 | 4:07 146 14.23 | 4.24

[ X Y S -
mwnnmomqmmquua:mhom

10/14/93 6:02 131 14.17 4.86 20 16.4 180 0.266 312 0.686
10/14/83 | 14:86| 147 16.84 4.19 18 16.4 180 0.2BE 307 0.676
10/14/83 2:00 117 18,19 B.3% 8 16.0 201 0.269 294 0.680
10/16/83 7:06 131 14.16 4.4% 16 16.56 181 0.267 316 0.693
10/15/93 2:58 142 16.23 3.46 30 16.6 178 0.239 316 0.591
10/16/93 | 12:49]| 134 16.00 4.4 63 16.4 174 0.233 311 0.682
10/16/83 | 12:06| 106 14.41 £.80 B 16.2 212 0.286 315 0.591
10/16/93 1:26 136 14.78 4.32 31 16.6 168 0.213 312 0.686
10/16/83 | 10:28| 162 16.28 4,04 16 16.6 198 0.2656 317 0.69b6
10/17/93 | 23:46| 130 16.36 4.40 164 16.3 161 0.216 310 0.681
10/19/83 | 16:36] 122 14.82 4.87 20 1B.7 172 0.231% 284 0.633
10/20/83 4:09 118 14.47 5.41 22 16.1 186 0.263 270 C.607
10720/83 7:36 123 14.92 8.02 14 16.8 17 0.228 238 0.44%8
10/20/83 [ 10:42| 146 16.13 4 .56 16 16.7 192 0.267 296 0.666
10/21/83 | 24:00]| 145 16.22 4.28 k] 16.7 184 0.246 303 0.568
10/22/93 | 24:00| 141 16.38 4,16 86 18.7 176 0.235 312 0.684
10/23/83 | 24:00{ 147 16.04 4.29 74 16.6 177 0.237 an 0.683
10/24/93 | 14:00] 144 16.48 4.32 91 16.6 174 0.233 313 0.687
10/24/83 {10:00| 147 16.83 4.17 103 16.6 310 0.679
10/26/93 | 4:B% 116 14.43 813 19 18.3 312 0.586
10/26/83 | 18:04| 1485 16.36 4.10 €8 15.8 307 0.B676
10/26/93 | 24:00] 144 18.22 3.89 47 16.0 312 0.686

Subscipt ¢ denotes correction to 3% 02



TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHERODKEE UNIT 3 (Con.)

Test Test Net Gas CEMS COc | CO2¢c | NOxc NOx SO2c so2 HCc
Dates Dur. | Power Heat 02
{MWe} | {%, tottl | (%, dry) ] (ppm) {%} {ppm} | (ib/MBtu} | (ppm} | (Io/MBu} | (ppm)

10/27/83 145 14.76 3.00 16.6 3N 0.683
10/27/93 148 14,87 368 267 16.9 308 0.674
10/28/83 7:21 136 14.18 3.66 16.4 311 0.583
10/28/83 168:38 146 14.76 N 267 16.1 306 0.572
10/29/93 24:00 146 16.01 4.07 211% 16.4 300 0.663
10/30/83 | 24:00 149 16.02 3.88 9B 16.4 317 0.586
10/31/83 | 24:00 147 16.04 3.83 BB 18.1 N 0.621
11/1/83 6:18 143 11.76 3.902 18.4 328 0.616
11/2/93 0:29 146 11.10 2.97 16.8 318 0.699
11/2/83 8:16 147 11.23 2,96 16.8 324 g.611
11/2/83 10:08 146 11.26 2,96 16.8 317 0.697
11/4/83 13:29 143 10.20 3.36 16.8 179 0.241
11/4/983 1:40 141 10.38 2.67 16.4
11/6/93 7:20 133 9.78 6.00 17.4 192 0.289
11/6/83 6:64 147 10.16 3.94 16.1 178 0.240

11/8/83 4:65 147 14.82 3.76 244 16.4 1856 0.263
11/8/93 6:29 164 12.09 3.86 123 18.9 230 0.31
11/9/93 B:30 160 14.67 3.26 216 15.8 186 0.2B1
11/10/83 | 16:43| 148 11.46 3.62 40% 16.1 207 0.280
11/16/83 113:001 144 14.44 3.186 17 16.9 181 0.267 243 0.457

11716/83 | 7:42 140 14.00 3.02 16 16.9 177 0.238 2586 0.479
11/16/83 {16:17| 128 14.01 6.68 14 16.6 181 0.24B 226 0.423
11111es | 0:40 123 13.66 6.66 8 16.7 167 0.226 239 0.450
12/8/93 0:46 148 6.26 3.30 239 16.8 214 0.290 aas 0.624
12/8/93 2:44 181 5.27 2.32 806 171 184 0.249 N 0.628
12/8/93 33 164 5.29 1.76 934 17.1 187 0.226 328 0.623
12/8/83 3:40 161 18.65 3.03 287 16.2 169 0.226 283 0.549
12/8/83 7:10 134 4.93 4.1 27 16.9 249 0.338 263 0.498

12/8/83 12:00| 142 6.20 2.28 828 17.0 168 0.228 317 0.801
12/9/93 o:13 163 5.23 2.92 871 174 190 0.269 297 0.564
12/8/93 2:58 149 5.34 3.08 377 171 199 0.269 301 0.571
12/8/93 0:07 148 7.92 2.88 334 17.0 178 0.237 269 0.508
12/9/93 0:08 148 10.34 2,79 426 16.9 160 0.216 256 0.482
12/9/83 0:08 148 14.83 3.10 383 16.8 i61 o.216 246 0.461
12/10/93 | 11:38} 140 4.81 4.38 87 17.0 233 0.316 272 0.B16
12/11/93 | 16:16} 134 4.70 3.83 124 16.4 206 0.278 294 0.667

12/11/93 7:44 162 4.96 3.64 16.1 221 0.300 308 0.5684
12/12/93 | 24:00] 152 6.03 3.47 16.9 218 0.28B 285 0.540
12/13/83 | 7:48 1686 4.88 3.17 16.3 197 C.268 249 0.473

12/13/83 4:18 163 5.0B 3.66 183 16.6 197 0C.268 240 0.464
12714793 1:18 164 6.12 3.68 86e 16.6 203 0.276 310 0.688
12/16/93 5:16 133 5.34 3.70 461 16.2 198 0.288 288 0.540
12/16/93 6:14 164 6.27 4.30 638 16.7 224 0.303 274 0.520
12/16/93 1:16 104 5.74 4.83 848 16.5 172 0.233 261 0.484
12/17/93 2:10 101 5.80 B.26 848 16.4 172 0.233 262 0.4896
1/7/84 16:40| 142 5.61 3.78 849 16.3 187 0.267 286 0.642
1/8/84 16:39| 148 6.66 3.06 1001 16.4 177 0.239 283 0.537
1/8/94 8:20 126 5.64 3.69 917 16.4 162 0.220 281 0.634
1/9/94 8:39 114 6.63 3.76 966 16.1 167 0.213 2786 0.623
1/9/94 g:02 138 5.76 3.88 880 16.1 186 0.266 269 0.610
1/9/84 2:10 146 577 2.70 983 16.2 167 0.213 282 0.634

Subscipt c denotes correction to 3% 02



TABLE 1. SUMMARY OF LONG-TERM GR-LNB EMISSIONS AT CHERCKEE UNIT 3 (Con.)

Test Test Net Gas CEMS COc | CO2c | NOxc NOx SO2¢ s02 HCe
Date Dur. | Power Hesat 02
(MWe) | (%, totl) | (%, dry} ]| (ppm]} {%) {ppm} | (tb/MBtu} | (ppm) | {ib/MBtu) | {ppm)

1/10/94 2:40 166 6.22 4,32 822 16.9 221 0.300 289 0.648
1/10/84 4:54 121 6.74 6.38 208 16.7 201 0.272 288 0.807
1/10/94 4:04 120 6.84 6.18 364 18.7 194 0.262 278 0.626
1/11/94 2:48 121 8.22 4.39 383 16.4 188 0.264 278 0.621
1/11/%4 14:38] 151 6.70 4.13 541 16.4 232 0.313 273 0.5616
1/11/94 6:32 106 7.06 6.93 48 16.& 208 0.281 268 C.5Q7
1/12/84 8:14 132 6.20 4.41 437 16.6 210 0.2856 266 0.603
1/12/84 13:30] 141 6.28 4.18 663 16.4 220 0.298 266 0.503
1/12/94 1:09 130 6.46 4.06 717 16.4 208 0.279 287 0.606
1/12/84 1:38 136 8.88 3.16 791 16.2 181 0.218 266 0.603
1/13/84 6:00 133 8.70 4.16 619 16.4 189 0.266 274 0.519
1/13/84 7:16 153 6.80 3.56 1023 | 16.4 200 0.271 i3 0.632
1/13/84 4:23 106 7.45 3.70 B44 168.2 138 0.186 266 0.603
1/13/84 1:13 137 8.41 3.23 970 16.2 1563 C.207 281 0.531
1/14/94 7.54 131 6.2% 3.76 612 16.6 180 0.287 281 0.632
1/14/84 7:80 132 6.26 3.70 1023 | 16.8 163 0.220 283 0.636
1/14/94 7:28 103 6.67 4.91 200 16.2 180 0.243 272 0.614
1/16/84 1:33 127 6.30 3.74 614 16.2 182 0.247 276 0.622
1/16/94 6:11 148 6.42 3.64 730 16.3 212 0.288 281 0.B32
1/16/84 17:14| 119 6.61 4.04 372 16.5 183 0.248 276 0.822
1/16/84 13:06| 16O 6.42 3.23 633 16.6 194 0.263 274 C.B19
1716/94 2:22 18 6.49 3.46 410 16.6 159 0.21% 276 0.B623
1/16/94 8:30 117 6.67 3.61 727 16.3 164 0.222 270 0.512
1/17/94 11:10] 1N 6.20 3.62 373 16.5 186 0.250 276 0.522
1/17/84 8:86 136 6.63 4.69 764 16.8 178 0.241 286 0642
1/18/94 13:30| 120 6.69 4,97 639 16.6 178 0.237 279 0.628
1/18/94 8:00 117 €.7¢6 3.73 764 16.6 166 0.224 298 0.664
1/19/64 24:00f 114 6.68 4.16 643 16.6 175 0.237 312 0.591
1/20/84 6:38 11 6.69 4.04 486 16.9 163 0.220 314 0.594
1/20/84 3:80 148 7.65 3.6B 674 16.5 187 0.263 3zt 0.607

Average 133 12.89 4.17 160 16.1 193 0.280 304 0.671 0.9
Maximum 168 18.64 6.8 1023 | 18.4 364 0.489 387 0.720 6.0
Minimum 72 4.70 1.76 ¢} 16.0 136 0.186 199 0.374 0.0
St Dev. 17 3.89 0.82 271 0.6 27 0.038 25 0.046 1.2

Subscipt ¢ denotes correction to 3% 02




TABLE 2. SECOND GENERATION GR-LNB EMISSIONS SUMMARY.

Tast Test Net Gas CEMS COe CO2¢c | NOxc NOx S02c s02
Date Dur, | Power Heat 0z
(MWe) | (%, totl) {%, dry) | [ppm) {%) {ppm) | {Ib/MBtu} | {ppmi} ] {Ib/MBtu}
8/17/84 1:18 7.29 4.33 639 16.b 168 0.228
8/17/84 0:40 B.26 4,68 188 18.4 172 0.233
8/18/84 0:31 8.46 4,42 34 16.6 167 0.226
8/18/84 0:36 8.26 4.38 19 16.6 1856 0.223
8/18/84 0:36 8,22 3.88 83 16.6 160 0.218
8/29/94 0:22 138 8.00 4.61 87 16.8 198 0.268
8/29/94 0:21 138 8.02 3.66 462 18.7 222 0.289
8/30/84 0:19 142 7.96 4.50 169 16.4 204 0.276
8/30/84 0:23 143 16.17 4.27 43 16.0 200 0.268
9/1/94 0:30 140 10.06 4.31 41 16.1 219 0.29%
8/1/84 0:30 140 10.27 4.46 4 16.0 210 0.283
8/1/84 0:30 140 10.13 4.49 3 16.0 208 0.276
9/2/94 0:30 140 6.08 4.39 83 16.4 229 0.311
8/2/94 0:37 14Q 6.07 4.37 69 16.4 228 0.308
8/7/94 0:30 138 10.17 4.94 107 16.9 268 0.349
8/7/94 0:30 138 10.17 4.19 8 16.0 207 0.279
9/7/94 0:30 138 10.20 4.07 11 16.0 203 0.273
9/7/94 0:21 138 6.23 4.19 B2 16.2 217 0.293
8/8/94 0:30 138 16.61 3.97 30 16.7 207 0.278
8/8/84 0:22 137 6.66 4.26 20 16.0 220 0.297
9/8/94 0:18 137 10.44 4,06 & 16.8 268 0.363
9/5/94 Q:17 137 12.41 3,95 B 16.7 183 0.260
10/4/84 0:20 161 6.26 3.62 64 16.3 207 0.281 330 0.624
10/4/94 0:26 182 7.81 3.4%9 61 16.3 199 0.270 324 0.612
10/4/84 015 163 8.62 3.33 27 16.2 193 0.261 318 0.600
10/4/84 o117 1684 14.81 3.18 1 16.8 185 0.247 302 0.666
10/14/84 Q.20 138 10.48 3N 116 16.0 190 0.258 313 0.591
10/18/984 0:B63 128 11.39 4.06 166 16.1 188 0.263 323 0.608
10/18/84 0:24 133 17.12 3.68 186 16.8 171 0.229 301 0.663
10/20/94 0:26 148 9.82 3.34 74 16.1 188 0.284 g 0.602
10/20/84 0:20 160 8.84 2.86 131 16.2 181 0.244 320 0.604
10/21/84 Q:28 148 g.68 3.10 84 16.1 190 0.267 333 0.628
10/26/94 0:19 129 11.03 413 166 16.9 197 0.266 318 0.699
10/25/94 0:12 129 11.07 4,33 44 16.9 201 0.270 318 0.699
1/18/96 1:00 124 12.36 3.82 12 16.8 193 0.260 375 0.7085
1/19/96 1:02 124 8.06 3.89 12 16.1 198 0.263 387 0.732
1/20/96 1:01 a7 8.06 £.36 18 16.6 187 0.263 376 0.710
1/20/96 1:00 88 16.99 B.16 13 16.1 207 0.277 336 0.630
1/20/98 1:06 88 11.80 B.27 13 16.3 184 0.247 342 0.643
1/20/96 0:40 89 7.88 B.19 16 16.6 71 0.232 362 0.664
1/26/96 0:20 142 11.88 3.49 22 16.8 224 .30 308 0.679
1/26/95 0:40 141 8.00 3.64 18 16.1 229 0.308 319 0.602
1/26/88 1:00 124 7.76 3.50 4B 16.1 170 0.230 321 Q.606
1/26/86 1:00 1286 16.82 4.04 40 16.B 168 0.226 291 0.646
1/26/96 1:00 127 12.08 4.04 17 16.7 173 0.233 302 0.668
1/26/86 0:48 127 8.06 4,28 20 16.9 179 0.242 316 0.696
1/26/86 0:20 1456 8.07 3.16 38 16.0 194 0.262 312 0.591
1/26/86 0:50 148 14.26 2.98 40 16.7 178 0.239 295 0.663
1/26/86 0:24 144 11.78 3.489 38 16.7 186 0.260 300 0.564
1/28/96 0:25 144 6.86 3.10 27 16.2 200 0.270 366 0.692
1/26/96 0:30 146 8.1 3.16 26 18.1 193 0.281 364 0.688
1/26/96 0:48 148 13.69 2.92 23 16.8 186 0.248 342 0.642
1/26/95 0:30 1486 11.21 3.08 21 16.0 182 0.258 341 0.643

subscript ¢ denotas correction to 3% 02



TABLE 2. SECOND GENERATION GR-LNB EMISSIONS SUMMARY. (Con.)

Test Test Net ~ Gas CEMS COc | CO2c | NOxe NOx §02¢c s02
Date Dur. | Power Heat 02
(MWe} | (%, toth 1 (%, dry}) | (ppm) | (%) | (ppm} [ {Ib/MBtu) | {ppm} | {Ib/MBtu)
1127/886 0:42 122 7.1 3.82 108 16.9 189 0.266 376 0.712
1127186 o 122 16.61 3.83 62 16.6 171 0.230 338 0.634
1/27/96 0:30 122 12.13 3.72 68 16.8 174 0.234 350 0.658
Average 134 10.22 2.86 68 16.0 186 0.264 330 0.622
Maximum 154 17.12 5.36 LX) 16.7 269 0.363 387 Q.732
Minimum 87 8.07 2.86 3 16.1 160 0.216 291 0.646
St. Dev. 18 2.94 0.61 108 0.3 22 0.030 26 0.049

subscript ¢ denotes correction to 3% 02




TABLE 3. 100% GAS FIRING EMISSIONS SUMMARY,

Test Test Net Reburn CEMS COc | CO2c | NOxc NOx S02c s02
Date Dur. | Power | Gas Heat 02
{MWe) | (%, totlh | (%, dry) | (ppm} | (%) | {ppm) | {Ib/MBtu}) | {(ppm) | {Ib/MBtu}
11/2/84 4:00 148 0.00 3.9¢ 2 10.2 261 0.343 1 0.002
11/3/84 1:18 118 0.00 3.94 8 10.1 162 0.222 3 0.006
11/3/84 0:0b 120 0.00 2.02 11 10.2 146 0.188 4 0.008
11/3/94 0:04 119 0.C0 4.21 18 10.2 126 0.170 B 0.010
11/3/94 0:18 118 0.00 2.82 164 10.2 91 0.124 4 0.008
11/3/94 0:08 117 0.00 a7 238 10.2 69 0.093 4 0.007
11/3/94 0:02 11§ 0.c0 328 294 10.2 64 0.087 4 0.007
11/3/94 0:12 116 0.0c0 i 274 10.2 68 0.078 4 0.007
11/4/94 1:17 148 0.00 2.84 21 10.1 208 0.283 3 0.008
11/4/94 0:17 147 0.00 2.93 102 10.1 108 C.148 3 0.006
11/7/94 1:43 118 0.00 2.83 30 10.1 164 0.226 3 0,008
11/7/94 0:06 117 0.00 2.66 04 10.0 124 0.169 3 0.007
11/7/94 0:06 117 0.00 2.79 94 10.1 84 0.116 4 0.006
11/8/94 1:03 120 0.00 2.69 85 101 147 0.201 1 0.002
11/9/84 0:18 118 0.00 2.86 12 10.1 160 0.205 1 D.003
11/8/84 0:09 116 0.00 3.46 82 10.1 80 0.109 2 0.003
11/9/84 0:08 118 0.00 3.51 200 10.1 67 0.092 1 0.003
11/9/84 0:06 1186 0.00 3.39 364 10.1 68 0.080 2 0.004
11/10/94 1:16 118 0.00 4.14 54 10.1 169 0.231 1 0.002
11/10/94 0:27 148 0.00 3,06 2 10.2 223 0.304 1 0.002
Average 124 0.00 3.19 123 10.1 127 0.174 3 0.006
Maximum 149 0.00 4.2 364 10.2 251 0.343 -] 0.010
Minimum 116 0.00 2.02 2 10.0 58 0.079 1 0.002
St. Dev, 13 0.00 0.56 116 0.0 58 0.078 1 0.002

subscript ¢ denctes correction to 3% 02




TABLE 4, GAS/GAS REBURNING EMISSIONS SUMMARY.

Test Test Net Reburn CEMS COc | CO2¢c | NOxc NOx $02¢ s02
Date Dur. | Power | Gas Heat 02
(MWe) | (%, totl) {%, dry) | (ppm) (%) (ppm} | {Ib/MBtu) | {ppm) | {Ib/MBtu})
11/2/94 0:24 160 5.18 4.10 4 10.2 146 0.187 2 0.004
11/2/94 1:08 150 .18 4.00 IA 10.2 202 0.274 1 0.002
11/2/84 0:14 150 5.19 3.99 20 10.2 173 0.234 1 0.002
11/3/84 0:14 116 4.80 2.76 ABS 10.1 78 0.106 1 0.003
11/3/84 o112 t16 4.83 3.61 223 10.2 a7 0.118 1 0.002
11/3/84 1:11 116 8.38 3.90 188 101 79 0.106 1 0.002
11/3/94 0:24 116 12.12 4.03 437 10.1 73 0.097 3 0,006
11/3/84 0:14 117 14,34 3.80 373 10.1 73 0.097 2 0.004
11/4/94 0:20 147 3.86 2.96 il 101 121 0.164 2 0.003
11/4/84 0:23 149 3.9% 2.86 316 10.1 110 0.180 2 0.004
11/4/94 012 160 6.46 2.63 104 10.1 107 0.1456 1 0.003
11/4/84 0:14 149 8.74 2.83 102 10.1 113 0.1B3 1 0.003
11/4/94 1:39 147 11.68 3.09 207 101 108 0.1456 2 0.003
11/7/94 0:16 116 0.65 3.31 303 10.0 122 0.166 2 0.003
11/7/94 0:16 119 4.67 4.69 1 10.1 a8 0.134 1 0.003
11/7/84 0:09 114 4.80 2.68 314 10.0 81 0.108 3 0.006
11/7/94 0:24 114 4.83 2.96 460 10.0 74 0.100 3 ©.007
11/7/94 0:06 114 4.87 3.02 420 10.0 102 0.138 3 0.006
1147194 0:12 119 7.69 3.98 80 10.1 82 0,110 3 0.002
11/7/84 1:38 116 8.18 3.09 120 10.1 &6 0.117 2 0.004
11/8/94 0:09 119 4.77 2.86 160 10.1 91 0.123 1 0.002
11/8/94 2:56 119 £.81 3.03 110 101 80 0.108 1 0.002
11/8/94 0:33 118 6.89 2.80 263 10.1 75 0.102 1 0.002
11/8/94 0:08 118 6.08 3.08 62 10.1 87 0.118 1 0.002
11/8/94 0:10 118 6.09 3.07 84 10.1 84 0.114 0 0.000
11/8/94 0:08 119 6.12 3.07 277 10.1 75 0.102 0 0.000
11/8/94 0:40 11¢ 6.14 3.10 276 10.1 78 0.102 o 0.001
11/9/94 Q:03 80 1.17 4.28 1 10.1 b8 0.079 1 0.002
11/8/94 0:46 88 1.21 4.06 21 10.1 73 0.0908 0 0.001
11/9/94 0:04 88 1.26 4.37 53 10.1 B2 0.070 1 0.003
11/9/84 0:04 a7 1.26 4.1 86 10.1 49 0Q.066 1 0.002
11/9/84 0:15 88 6.17 3.89 38 10.0 46 0.062 1 0.001
11/8/94 B5:31 148 6.80 3,25 32 101 126 0.170 1 0.001
11/9/94 ;32 136 7.28 3.18 12 101 108 C.145 1 0.002
11/8/94 0:39 118 7.31 3.00 170 10.1 74 0.100 1 0.002
11/9/84 0:16 87 7.41 4.22 69 10.1 49 0.067 1 0.001
11/9/84 0:31 126 7.69 4.01 B2 8.9 100 0,136 o] 0.000
11/8/84 3:29 117 7.7 3.39 287 101 80 0.108 2 ©.003
11/9/94 0:11 89 9.67 3.33 399 10.0 43 0.067 o) 0.000
11/10/84 0:48 148 6.78 3.1 174 101 128 C.174 1 0.001
11/10/94 1:29 147 6.85 3.26 66 10.1 1186 0.187 0 0.000
11/10/84 y:42 149 6.8% 3.06 169 109 118 0.168 o ©.000
11/10/94 9:485 147 5.89 3.62 23 101 113 0.162 o) 0.000
11/11/94 9:12 147 6.97 3.66 13 10.1 115 0.165 o) 0.000
Aversge 123 6.11 3.43 168 10.1 84 0.127 1 0.002
Maximum 150 14.34 4,69 460 10.2 202 0.274 3 0.007
Minkmum 87 0.66 2.63 1 9.9 43 0.067 o] 0.000
5t. Dev. 21 2.74 0.66 143 0.0 a2 0.043 1 0.002

subscript ¢ denctes correction to 3% 02




TABLE 5. CARBON-IN-FLY ASH DATA

Test Date | Gross| Net | CEMS| Gas | Coal |Reburn| Exit | OFA Carbon
Condition Power | Power | 02 Heat | Zone | Zone | Zone In Ash
(MWe)|(MWe) (%, dry)(%, toth)] Stoich | Stoich | Stoich (%, As Revd)
GR-LNB | 11/9/93| 162 | 150 | 3.26 | 14.57 | 1.0770.932| 1.178 | 21% 5.15
GR-LNB |11/10/93| 161 148 | 3.62 | 11.46 [1.086]|0.972(1.202| 19% | 6.69 , 8.69
LNB 11/10/93 158 | 146 | 3.36 | 0.00 |1.186|1.186| 1.186| 0% 441
GR-LNB | 9/7/94 | 150 | 138 | 494 | 10.17 | 1.174| 1.059| 1.296 | 18% 4.12
GR-LNB | 9/7/94 | 149 | 138 | 4.19 | 10.17 | 1.106 | 0.998 | 1.241 | 20% 1.16
GR-LNB | 9/7/94 | 150 | 138 | 4.07 | 10.20 { 1.096| 0.989 | 1.231 | 20% 3.56
LNB 9/8/94 | 149 | 138 | 4.31 0.00 {1.251}1.251|1.251| 0% 5.11
GR-LNB | 9/8/94 | 150 | 139 | 3.97 | 16.61 |1.210}{1.016|1.225| 17% 5.03
LNB 1/24/95 | 157 144 4,59 0.00 |1.266}11.266|11.273| 1% 7.87
GR-LNB | 1/25/95| 159 | 146 | 298 | 1425 [ 1.055]|0.909 | 1.160| 22% 7.01
GR-LNB | 1/26/95| 159 | 146 | 292 | 1369 [1.042]10.903|1.156| 22% 9.98

Note: 9/7/94 Through 1/26/95 Data From Second-Generation GR-LNB System
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APPENDIX A

DISCHARGE MONITORING REPORTS
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