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Emissions Compliance Test
Mitsubishi, Model 501G, Unit 1A
Florida Power and Light
West County Energy Center
Loxahatchee, Florida
October 7-8, 2009

1.0 INTRODUCTION

Air Hygiene International, Inc. (Air Hygiene) has completed the emissions testing study for nitrogen oxides
(NOx), carbon monoxide (CO), volatile organic compounds (VOC), ammonia (NH3), opacity, carbon dioxide
(CO»), and oxygen (O,) from the exhaust of the Mitsubishi, Model 501G, Unit 1A for Florida Power and Light at
the West County Energy Center near Loxahatchee, Florida. This report details the background, results, process
description, and the sampling/analysis methodology of the stack sampling survey conducted on October 7-8,
2009.

11 TEST PURPOSE AND OBJECTIVES

The purpose of the test was to conduct an initial compliance emission test to document levels of selected
pollutants at two test loads (Base Load and Base Load with Duct Burners). The information will be used to
confirm compliance with the operating permit issued by the Florida Department of Environmental Protection
(FDEP). The specific objective was to determine the emission concentration of NOx, CO, VOC, NHj, opacity,
CO», and O, from the exhaust of Florida Power and Light’s Mitsubishi, Model 501G, Unit 1A at Base Load and
Base Load with Duct Burners of total capacity.

1.2 SUMMARY OF TEST PROGRAM

The following list details pertinent information related to this specific project:

1.2.1 Participating Organizations
o Florida Department of Environmental Protection (FDEP)
o Florida Power and Light
o Black and Veatch
o Air Hygiene
1.2.2  Industry
o Electric Utility / Electric Services
1.2.3  Air Permit and Federal Requirements
o Permit Number: PSD-FL-354
o  Emission Unit Identification (ID): 001
1.2.4  Plant Location
o West County Energy Center near Loxahatchee, Florida
1.2.5 Equipment Tested
o  Mitsubishi, Model 501G, Unit 1A
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1.2.6  Emission Points
o Exhaust from the Mitsubishi, Model 501G, Unit 1A
o For all gases, one sample point in the exhaust duct from the Mitsubishi, Model 501G, Unit
1A, determined after conducting a stratification test (refer to Appendix F)
o Forall NH; testing, 24 sampling points in the exhaust duct from the Mitsubishi, Model 501G,
Unit 1A (refer to Appendix A)
o For opacity, one sample visual observation point from the exit of the exhaust duct to the
atmosphere from the Mitsubishi, Model 501G, Unit 1A
1.2.7  Pollutants Measured
NOx
CO
VOC
NH;
Opacity
CO,
O,
1.2.8 Dates of Emission Test
o October 7-8, 2009

© 0 06 o © o0 o

1.3 KEY PERSONNEL

Florida Power and Light: John Mirino 305-242-3895
Florida Power and Light: David Fawcett 561-904-4907
Florida Power and Light: Emmett Callow 561-904-4922
Black and Veatch: Bill Stevenson 913-458-8549
FDEP: Michael Helmke 561-837-5936
Air Hygiene: Jake Fahlenkamp 918-307-8865
Air Hygiene: Tim Page 918-307-8865

2.0 SUMMARY OF TEST RESULTS

Results from the sampling conducted on Florida Power and Light’s Mitsubishi, Model 501G, Unit 1A located at
the West County Energy Center on October 7-8, 2009 are summarized in the following table.

bv-09-westcounty.fl-comp#1-U1A-report : 2




TABLE 2.1

SUMMARY OF MITSUBISHI, 501G, UNIT #1ARESULTS

Parameter Base W/O DB Permit Base W/DB Permit
Load Limits Load Limits
Run Duration (min / run) 60 - 60 -
Bar. Pressure (in. Hg) 29.96 - 29.89 -
Amb. Temp. (°F) 91 - 92 -~
Rel. Humidity (%) 80 - 63 -
Spec. Humidity (Ib water / Ib air) 0.025266 - 0.020348 -
Avg. Stack Temp. (°F) 187 - 176 -
Turbine Fuel Flow (Ib/min) 1,834 - 1,626 -
Duct Burner Fuel Flow (Ib/min) 0 - 200 -
Total Fuel Flow (SCFH) 2,556,425 - 2,544,963 -
Stack Flow (RM19) (SCFH) 57,323,606 - 51,359,105 -
Stack Moisture (% Method 4) 111 - 11.1 -
Power Output (megawatts) 248.5 - 247.7 -
NOx (ppmvd) 2.57 - 2.89 -
NOx (ppm@15%0,) 1.90 2.0 1.92 2.0
NOx (ppm@15%0,&IS0O) 2.48 - 2.28 -
NOx (Ib/hr) 17.61 20.0 17.74 24.2
NOXx (ton/year) at 8760 hriyear 77.14 - 77.70 -
NOx (Ib/MMBtu) 0.007 - 0.007 -
CO (ppmvd) 0.45 - 3.15 -
CO (ppm@15%0.) 0.33 4.1 2.10 7.6
CO (ppm@15%0,&1S0) 0.44 - 2.52 -
CO (Ib/hr) 1.87 23.2 11.76 52.5
CO (tonlyear) at 8760 hriyear 8.19 - 51.51 -
CO (Ib/MMBtu) 0.001 - 0.005 -
VOC (ppmvd) 0.34 - 0.51 -
VOC (ppm@15%0,) 0.25 1.2 0.34 1.5
VOC (ppm@15%0,&IS0O) 0.31 - 0.41 -
VOC (Ib/hr) 0.80 4.1 1.10 5.4
VOC (tonl/year) at 8760 hriyear 3.52 - 4.80 -
VOC (Ib/MMBtu) 0.000 - 0.000 -
Sulfur (gr S/100 scf) 0.0054 2 0.0054 2
NH; (ppmvd) 2.59 - 2.48 -
NH; (ppm@15%0,) 1.91 5.0 1.65 5.0
NH, (Ib/hr) 6.56 - 5.63 -
Opacity (%) 0 10 0 10
CO, (%) 4.52 - 5.14 -
0, (%) 12.91 - 12.02 -
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The results of all measured pollutant emissions were below the required limits. All testing was performed without
any real or apparent errors. All testing was conducted according to the approved testing protocol. Total
hydrocarbons (THC) were report as VOC. Fuel Analysis, for C1-C6 and fuel sulfur content, was taken on
October 7 and 8, 2009. The sample taken on October 8, 2009 contained insufficient sample for C1-C6 or fuel
sulfur content analysis. The C1-C6 and fuel sulfur content analyses for both October 7 and 8, 2009 were obtained
from the October 7, 2009 sample (Appendix E).

3.0 SOURCE OPERATION
3.1 PROCESS DESCRIPTION

Florida Power and Light (FPL) owns and operates the West County Energy Center (West County) located at
20505 State Road 80 in Loxahatchee, Florida. West County is a nominal 2,500 megawatt (MW) greenfield power
plant and consists of two combined cycle units (Unit 1 and 2). Each combined cycle unit consists of: three
nominal 250 MW Mitsubishi Model 501G combustion turbine-electrical generator (CTGs) sets with evaporative
inlet cooling systems; three supplementary-fired heat recovery steam generators (HRSGs) with selective catalytic
reduction (SCR) reactors; one nominal 428 million British thermal units per hour (MMBtu/hour) based on low
heat value (LHV) natural gas-fired duct burner (DB) located within each of the three HRSG’s; and a common
nominal 500 MW steam turbine-electrical generator (STG). The total nominal generating capacity of each of the
“3 on 1” combined cycle units is approximately 1,250 MW.

Each CTG has a nominal heat input rate of 2,333 MMBtu/hr when firing natural gas and 2,117 MMBtu/hr when
firing distillate fuel oil (based on a compressor inlet air temperature of 59 degrees Fahrenheit (°F), the lower
heating value (LHV) of each fuel, and 100 percent load), includes an automated gas turbine control system, and
has dual-fuel capability of firing natural gas as the primary fuel or ultra low sulfur distillate (ULSD) fuel oil as a
restricted alternate fuel. Each HRSG recovers exhaust, heat energy from each of the CTGs. Each Unit delivers
steam to each STG. The efficient combustion of natural gas and restricted firing of ULSD fuel oil minimizes the
emissions of carbon monoxide (CO), particulate matter (PM), sulfuric acid mist (H,SO,), sulfur dioxide (SO,) and
volatile organic compounds (VOCs). Dry Low-NOx (DLN) combustors for gas firing and water injection for oil
firing reduce nitrogen oxides (NOx) emissions. A selective catalyst reduction (SCR) system further reduces NOx
emissions.

3.2 SAMPLING LOCATION

The 501G stack is circular and measures 21.95 feet (ft) (263.38 inches) in diameter at the test ports which are
approximately 138 ft above grade level with an exit elevation of approximately 150 ft above grade level. The test
ports are located approximately 44.31 ft (531.75 inches) downstream and approximately 12 ft (144 inches)
upstream from the nearest disturbances. All exhaust samples for gaseous emissions were continuously drawn
from the exhaust system at the sample ports from a single point determined after conducting a stratification test
(Appendix F). During the stratification test three points were traversed from each of the four ports. The probe
was allowed to remain at a point for two times the system response time. For NHj testing, an initial velocity
traverse was performed across the stack at base load from 24 total points. All NH; sampling occurred from the
same 24 points by leaving the probe at each for an equal amount of time. All opacity observations were made by
viewing the point where the exhaust system exited to the atmosphere at the top of the exhaust stack.
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40 SAMPLING AND ANALYTICAL PROCEDURES
41 TEST METHODS
The emission test on the Mitsubishi, Model 501G, Unit 1A at the West County Energy Center was performed

following United States Environmental Protection Agency (EPA) methods described by the Code of Federal
Regulations (CFR). Table 4.1 outlines the specific methods performed on October 7-8, 2009.

TABLE 4.1
SUMMARY OF SAMPLING METHODS
Sampling .
Pollutant or Parameter Method Analysis Method
Sample Point Location EPA Method 1 Equal Area Method
Stack Flow Rate EPA Method 2 Pitot
Oxygen EPA Method 3a Paramagnetic Cell
- Nondispersive Infrared
Carbon Dioxide EPA Method 3a Analyzer
Nitrogen Oxides EPA Method 7e Chemiluminescent Analyzer
Opacity EPA Method 9 Visual Observation
. Nondispersive Infrared
Carbon Monoxide EPA Method 10 Analyzer
Stack Flow Rate EPA Method 19 Dry Oxygen F Factor
Total Hydrocarbons EPA Method 25a | Flame lonization Detector
Ammonia Slip EPA CTM-027 lon Chromatography M350.3
. Fuel Gas Sample and
Sulfur Content Analysis ASTM D 6667 Laboratory Analysis

4.2 INSTRUMENT CONFIGURATION AND OPERATIONS FOR GAS ANALYSIS

The sampling and analysis procedures used during these tests conform with the methods outlined in the Code of
Federal Regulations (CFR), Title 40, Part 60, Appendix A, Methods 1, 2, 3a, 7e, 9, 10, 19, 25a, and Conditional
Test Method (CTM)-027.

Figure 4.1 depicts the sample system used for the NOx, CO, THC, CO,, and O, tests. A stainless steel probe was
inserted into the sample ports of the stack to extract gas measurements from the emission stream at a single point
in the stack determined after passing an initial stratification test. The gas sample was continuously pulled through
the probe and transported, via heat-traced Teflon® tubing, to a stainless steel minimum-contact condenser
designed to dry the sample. Transportation of the sample, through Teflon® tubing, continued into the sample
manifold within the mobile laboratory via a stainless steel/Teflon® diaphragm pump. From the manifold, the
sample was partitioned to the NOx, CO, CO,, and O, analyzers through rotameters that controlled the flow rate of
the sample. Exhaust samples were routed to the THC analyzer prior to gas conditioning.
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Figure 4.1 shows that the sample system was also equipped with a separate path through which a calibration gas
could be delivered to the probe and back through the entire sampling system. This allowed for convenient
performance of system bias checks as required by the testing methods.

All instruments were housed in an air-conditioned, trailer-mounted mobile laboratory. Gaseous calibration
standards were provided in aluminum cylinders with the concentrations certified by the vendor. EPA Protocol
No. 1 was used to determine the cylinder concentrations where applicable (i.e. NOx calibration gases).

Table 4.2 provides a description of the analyzers used for the instrument portion of the tests. All data from the
continuous monitoring instruments were recorded on a Logic Beach Portable Data Logging System Hyperlogger
which retrieves calibrated electronic data from each instrument every one second and reports an average of the
collected data every 30 seconds. Data records can be found in Appendix A and B of this report.

Figure 4.2 represents the sample system used for the wet chemistry tests (NH;). A heated stainless steel probe
with an inconel liner and stainless steel nozzle was inserted into the sample ports of the stack to extract gas
measurements from the emission stream through a filter and glass impinger train. Flow rates are monitored with
oil filled manometers and total sample volumes are measured with a dry gas meter.

Three test runs of approximately 60 minutes each were conducted on the Mitsubishi, Model 501G, Unit lA
at each of the multiple test loads for NOx, CO, THC, CO,, NHj3, opacity, and O,.

The stack gas analysis for O, and CO; concentrations was performed in accordance with procedures set forth in
EPA Method 3a. The O, analyzer uses a paramagnetic cell detector and the CO, analyzer uses a continuous
nondispersive infrared analyzer.

EPA Method 7e was used to determine concentrations of NOx. A chemiluminescent analyzer was used to
determine the nitrogen oxides concentration in the gas stream. A NO; in nitrogen certified gas cylinder was used
to verify at least a 90 percent NO, conversion on the day of the test.

CO emission concentrations were quantified in accordance with procedures set forth in EPA Method 10. A
continuous nondispersive infrared (NDIR) analyzer was used for this purpose.

THC emission concentrations were quantified in accordance with procedures set forth in EPA Method 25a. A
continuous flame ionization (FID) analyzer was used for this purpose. THC emission concentrations were
reported as VOC.
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TABLE 4.2

ANALYTICAL INSTRUMENTATION

Model and

Parameter Manufacturer Range Sensitivity Detection Principle
Thermal reduction of NO, to NO.
NOXx THERMO 42C sglfeirt Ta¥o 0.1 pom Chemiluminescence of reaction of
000 pm -1 PP NO with Os. Detection by PMT.
' PP Inherently linear for listed ranges.
User may Infrared absorption, gas filter
CO THERMO 48C select up to 0.1 ppm correlation detector, microprocessor
5,000 ppm based linearization.
CO, CAI 200 0-20% 0.1% Non-disperéive infrared.
User may
THC THERMO 51 select up to 0.1 ppm Flame lonization Detector.
10,000 ppm
0O, CAIl 200 0-25% 0.1% Paramagnetic cell, inherently linear.

bv-09-westcounty.fl-comp#1-U1A-report
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APPENDIX A

TEST RESULTS AND CALCULATIONS



EMISSIONS TESTING SCHEDULE

TABLE A.1:

Unit Load Test Type Run Date Start Stop
1A Base W/Db | Stratification Test 1 10/07/09 14.50:38 15:26:38
1A Base W/O Db Compliance 1-1 10/08/09 7:58:05 8:57:35
1A Base W/O Db Compliance 1-2 10/08/09 9:15.05 10:14:35
1A Base W/O Db Compliance 1-3 10/08/09 10:30:05 11:29:35
1A Base W/Db Compliance 2-1 10/07/09 16:05:28 17:04:58
1A Base W/Db Compliance 2-2 10/07/09 17:18:28 18:17:58
1A Base W/Db Compliance 2-3 10/07/09 18:32:28 19:31:58
1A Base W/DB Preliminaries |Base W/DB-v1 10/07/09 14:53:00 15:39:00
1A Base W/DB Ammonia 2-1 10/07/09 16:05:00 17:09:00
1A Base W/DB Ammonia 2-2 10/07/09 17:18:00 18:25:00
1A Base W/DB Ammonia 2-3 10/07/09 18:32:00 19:42:00
1A Base W/O DB Ammonia 1-1 10/08/09 7:38:00 8:45:00
1A Base W/O DB Ammonia 1-2 10/08/09 9:00:00 10:08:00
1A Base W/O DB Ammonia 1-3 10/08/09 10:17:00 11:24:00

bv-09-westcounty.fl-comp#1-U1A



TABLE A.2

MITSUBISHI, 501G, UNIT #1A BASE W/O DB LOAD DATA SUMMARY

Parameter Base W/O Db Base W/O Db Base W/O Db Average
Load, Run -1-1 | Load, Run-1-2 | Load, Run - 1-3
Run Duration (min / run) 60 60 60 60
Bar. Pressure (in. Hg) 29.91 29.97 30.00 29.96
Amb. Temp. (°F) 92 85 96 91
Rel. Humidity (%) 92 85 63 80
Spec. Humidity (Ib water / ib air) 0.030394 0.022187 0.023218 0.025266
Avg. Stack Temp. (°F) 184 188 188 187
Turbine Fuel Flow (Ib/min) 1,836 1,830 1,835 1,834
Duct Burner Fuel Flow (Ib/min) 0] 0 0 0
Total Fuel Flow (SCFH) 2,659,213 2,552,010 2,558,051 2,556,425
Stack Flow (RM19) (SCFH) 57,380,775 57,289,441 57,300,602 57,323,606
Stack Moisture (% Method 4) 11.1 10.7 11.6 11.1
Power Output (megawatts) 248.6 248.0 249.0 248.5
NOx (ppmvd) 2.49 2.58 2.65 2.57
NOx (ppm@15%0,) 1.84 1.91 1.95 1.90
NOx (ppm@15%0,&IS0) 2.64 2.39 2.42 2.48
NOx (Ib/hr) 17.05 17.68 18.11 17.61
NOx (tonl/year) at 8760 hriyear 74.69 77.44 79.31 77.14
NOx (Ib/MMBtu) 0.007 0.007 0.007 0.007
CO (ppmvd) 0.65 0.44 . 0.26 0.45
CO (ppm@15%03) 0.48 0.33 0.19 0.33
CO (ppm@15%0,&I1S0) 0.69 0.41 0.24 0.44
CO (Ib/hr) 2.70 1.84 1.07 1.87
CO (tonlyear) at 8760 hrlyear 11.81 8.06 4.70 8.19
CO (Ib/MMBtu) 0.001 0.001 0.000 0.001
VOC (ppmvd) -0.04 0.18 0.87 0.34
VOC (ppm@15%0,) -0.03 0.13 0.64 0.25
VOC (ppm@15%0,&ISO) -0.04 0.16 0.80 0.31
VOC (Ib/hr) -0.09 0.42 2.08 0.80
VOC (tonlyear) at 8760 hriyear -0.41 1.86 9.1 3.52
VOC (Ib/MMBtu) 0.000 0.000 0.001 0.000
Sulfur (gr S/100 scf) 0.0054 0.0054 0.0054 0.0054
NH; (ppmvd) 2.89 1.74 3.14 2.59
NH; (ppm@15%0;) 213 1.28 2.32 1.91
NH; (Ib/hr) 7.32 4.40 7.96 6.56
Opacity (%) 0 0 0 0
CO; (%) 4.56 4.45 4.55 452
0O, (%) 12.91 12.92 12.90 12.91
bv-09-westcounty.fl-comp#1-U1A App. A




TABLE A3

MITSUBISHI, 501G, UNIT #1A BASE W/DB LOAD DATA SUMMARY

Base W/Db Load,

Base W/Db Load,

Base W/Db Load,

Parameter " Run - 2-1 Run - 2-2 Run - 2-3 Average

Run Duration (min / run) 60 60 60 60
Bar. Pressure (in. Hg) 29.91 29.88 29.88 29.89
Amb. Temp. (°F) 93 92 91 92
Rel. Humidity (%) 57 51 80 63
Spec. Humidity (Ib water / Ib air) 0.019088 0.016507 0.025450 0.020348
Avg. Stack Temp. (°F) 176 176 176 176
Turbine Fuel Flow (Ib/min) 1,635 1,638 1,605 1,626
Duct Burner Fuel Flow (Ib/min) 200 200 200 200
Total Fuel Flow (SCFH) 2,556,889 2,561,536 2,516,462 2,544,963
Stack Flow (RM19) (SCFH) 51,465,079 51,863,052 50,749,184 51,359,105
Stack Moisture (% Method 4) 10.9 10.2 12.1 11.1
Power Output (megawatts) 248.8 2496 2448 247.7
NOx (ppmvd) 2.92 2.91 2.84 2.89
NOx (ppm@15%0;) 1.93 1.94 1.89 1.92
NOx (ppm@15%0,&IS0O) 2.23 214 2.48 2.28
NOx (Ib/hr) 17.94 18.04 17.24 17.74
NOx (ton/year) at 8760 hri/year 78.57 79.04 75.49 77.70
NOx (Ib/MMBtu) 0.007 0.007 0.007 0.007
CO (ppmvd) 2.86 276 3.84 3.15
CO (ppm@15%03,) 1.90 1.84 2.55 2.10
CO (ppm@15%0,&ISO) 2.19 2.03 3.35 2.52
CO (Ib/hr) 10.71 10.39 14.18 11.76
CO (ton/year) at 8760 hri/year 46.91 45.53 62.09 51.51
CO (Ib/MMBtu) 0.004 0.004 0.006 0.005
VOC (ppmvd) 0.79 0.28 0.48 0.51
VOC (ppm@15%0;) 0.52 0.19 0.32 0.34
VOC (ppm@15%0,&IS0) 0.60 0.21 0.41 0.41
VOC (Ib/hr) 1.68 0.61 1.00 1.10
VOC (tonl/year) at 8760 hriyear 7.36 2.66 4.39 4.80
VOC (Ib/MMBtu) 0.001 0.000 0.000 0.000
Sulfur (gr $/100 scf) 0.0054 0.0054 0.0054 0.0054
NH3 (ppmvd) 2.32 2.42 2.70 2.48
NH; (ppm@15%0,) "1.54 1.62 1.79 1.65
NH; (Ib/hr) 5.29 5.56 6.05 5.63
Opacity (%) 0 0 0 0
CO, (%) 5.11 5.10 5.20 5.14
0, (%) 12.00 12.05 12.01 12.02

bv-09-westcounty.fl-comp#1-U1A App. A



TEST RESULTS

NOx, CO, YOC, CO,, and O, Emissions
Base Load
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Florida Power and Light
October 8, 2009
Mitsubishi, 501G, Unit #1A
West County Energy Center

Fuel Data
Fuel Fd factor 8,642 SCF extVMMBIU
Fuel Healing Value (HHV) 992 BI/SCF fuel
Turbine Fuel Flow 1,836 bimin
Duct Burner Fuel Flow 0 Ib/min
Total Fuel Flow 2,559,213 SCFH
Unit Data
Unit Load 2486 megawatis
Combustor Inlet Pressure 267 pslg
Meas. Stack Moisture 11.1 %
Stack Exhaust Fiow (M19) 57.380.775 ] SCFH
Base W/O Db Load, Run - 1-1
Date/Time Elapsed Time [o
(mm/dd/yy hh:mm:ss) {seconds) (%)
10/08/09 07:58:05 3150 12.86
10/08/09 07:58:35 3180 12.86
10/08/09 07:59:05 3210 12.87
10/08/09 07:59:35 3240 12.87
10/08/09 08:00:05 3270 12.89
10/08/09 08:00:35 3300 12.88
10/08/09 08:01:05 3330 12.86
10/08/09 08:01:35 3360 12.87
10/08/09 08:02:05 3390 12.86
10/08/09 08:02:35 3420 12.86
10/08/09 08:03:05 3450 12.86
10/08/09 08:03:35 3480 12.87
10/08/09 08:04:05 3510 12.87
10/08/09 08:04:35 3540 12.87
10/08/09 08:05:05 3570 12.88
10/08/09 08:05:35 3600 12.87
10/08/09 08:06:05 3630 12.88
10/08/09 08:06:35 3660 12.88
10/08/09 08:07:05 3690 12.87
10/08/09 08:07:35 3720 12.87
10/08/09 08:08:05 3750 12.87
10/08/09 08:08:35 3780 12.88
10/08/09 08:09:05 3810 12.87
10/08/09 08:09:35 3840 12.87
10/08/09 08:10:05 3870 12.87
10/08/09 08:10:35 3900 12.87
10/08/09 08:11:05 3930 12.88
10/08/09 08:11:35 3960 12.87
10/08/09 08:12:05 3990 12.86
10/08/09 08:12:35 4020 12.86
10/08/09 08:13:05 4050 12.85
10/08/09 08:13:35 4080 12.86
10/08/09 08:14:05 4110 12.85
10/08/08 08:14:35 4140 12.36
10/08/09 08:15:05 4170 12.88
10/08/08 08:15:35 4200 12.87
10/08/09 08:16:05 4230 12.87
10/08/09 08:16:35 4260 12.88
10/08/09 08:17:05 4200 12.88
10/08/09 08:17:35 4320 12.88
10/08/09 08:18:05 4350 12.88
10/08/09 08.18:35 4380 12.88
10/08/09 08:19:05 4410 12.87
10/08/09 08:19:35 4440 12.86
10/08/09 08:20:05 4470 12.85
10/08/09 08:20:35 4500 12.86
10/08/09 08:21:05 4530 12.87
10/08/09 08:21:35 4560 12.86
10/08/09 08:22:05 4580 12.88
10/08/09 08:22:35 4620 12.87
10/08/09 08:23:05 4650 12.87
10/08/09 08:23:35 4680 12.87
10/08/09 08:24:05 4710 12.87
10/08/09 08:24:35 4740 12.87
10/08/09 08:25:05 4770 12.86
10/08/09 08:25:35 4800 12.87
10/08/09 08:26:05 4830 12.87
10/08/09 08:26:35 4860 12.88
10/08/09 08:27:05 4890 12.87
10/08/09 08:27:35 4920 12.87
10/08/09 08:28:05 4950 12.86
10/08/09 08:28:35 4980 12.85
10/08/09 08:29:05 5010 12.86
10/08/09 08:29:35 5040 12.88
10/08/09 08:30:05 5070 12.88
10/08/09 08:30:35 5100 12.86
10/08/09 08:31.05 5130 12.85
10/08/09 08:31:35 5160 12.85
10/08/09 08:32:05 5180 12.85
10/08/09 08:32:35 5220 12.85
10/08/09 08:33:05 5250 12.85
10/08/09 08:33:35 5280 12.85
10/08/09 08:34:05 5310 12.85
10/08/09 08:34:35 5340 12.85
10/08/09 08:35:05 5370 12.86
10/08/09 08:35:35 5400 12.87
10/08/09 08:36:05 5430 12.86
10/08/09 08:36:35 5460 12.87
10/08/09 08:37:05 5490 12.87
10/08/09 08:37:35 5520 12.87
10/08/09 08:38.05 5550 12.87
10/08/09 08:38:35 5580 12.87
10/08/09 08:39:05 5610 12.87
10/08/09 08:39:35 5640 12.88

Weather Data

Data from; NH3 Run 1

NOx
{ppmvd)

2,81
277
2.74
279
276
268
279
282
2.83
279
2.78
1.79
274
272
2.84
274
278
2.76
273
276
2.70
274
272
273
287
270
272
275
269
266
269
285
264
268
272
262
269
287
2.56
260
2.50
249
243
249
248
249
252
2.51

280
249
245
237
245
2.50
2.44
25

2.49
2.54
2.52
253
2.47
2.50
2.59
2.59
2.58
2.54
2.57
252
255
2.54
2,53
2,57
249
2,54
2,54
2.56
2.58
2.58
2.53
251

252
252
280
2.49

Barometic Pressure 29.91 in. Hg
Retative Humidity 2 %
Amblent Temperature 92 oF
Specific Humidity 0.030394 Ib H0/ o air

co voc co,
(ppmvd) (ppmvw) (%)
068 0.00 4.88
0.69 0.00 4.84
0.69 0.00 4.93
0.70 0.00 4.85
0.67 0.00 4.81
0.89 0.00 4.95
0.62 0.00 4.86
0.73 0.00 4.97
0.70 0.00 4.84
0.73 0.00 493
0.71 0.00 4.84
0.72 0.00 4.92
0.71 0.00 495
0.68 0.00 4.85
0.70 0.00 4.81
0.62 0.00 4.82
0.70 0.00 4.88
0.72 0.00 4.93
0.70 0.00 4.91
0.89 0.00 490
068 0.00 4.81
0.70 0.00 4.82
0.71 0.00 4.87
072 0.00 4.96
0.66 0.00 4.91
0.68 0.00 4.92
0.62 0.00 4.98
0.74 0.00 4.84
0.70 0.00 4.88
0.72 0.00 4.89
0.73 0.00 4.84
0.73 0.00 4.91
0.89 0.00 4.83
0.68 0.00 4.96
0.69 -0.01 4.82
069 -0.01 4.93
068 -0.01 4.95
0.70 ~0.01 4.96
0.65 0.00 4.91
0.67 0.00 4.92
0.72 0.00 4.96
0.71 0.00 4.92
0.69 0.00 4.85
0.72 0.00 4.96
0.70 0.00 4,80
0.71 0.00 4.94
0.71 0.00 4.84
0.73 0.00 4.85
0.7 0.00 4.83
0.72 0.00 4.97
071 0.00 4.83
0.70 0.00 4.86
0.73 0.00 4.87
0.66 0.00 4.92
064 0.00 4.86
0.75 0.00 4.90
0.68 0.00 4.88
072 0.00 4.91
o 0.00 4.90
0.72 0.00 4.91
0.71 0.00 4.80
0.72 0.00 4.90
0.68 -0.01 4.95
0.69 -0.01 4.86
0.72 0.00 4.85
0.72 0.00 4.90
0.75 .00 4.93
0868 a.00 493
0.71 0.00 4.87
0.73 0.00 4.96
0.69 0.00 4.86
069 0.00 4.89
0.70 0.00 4.92
0.70 0.00 4.83
0.73 0.00 4.97
088 0.00 4,92
0.71 0.00 4.93
0.72 0.00 4.95
0.68 0.00 4.93
0.71 0.00 4.90
0.89 0.00 4.90
0.70 -0.01 4.83
0.70 -0.01 4.83
0.67 0.00 4.95
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Serial Number:

INST-22.0001 INST-NX-0010 INST-CO-0008 INST-TH-0010 INST-22-0001

(%) (ppmvd) {ppmvd) (Ppmvw) (%)
Initial Zero -0.01 0.12 0.03 0.09 0.12
Final Zero -0.04 0.06 0.01 -0.02 0.56
« Avg. Zero -0.03 0.09 0.02 0.04 0.34
-]
® IitialupScale  11.96 503 513 286 9.37
Final UpScale 11.96 5.04 5.16 2.81 9.57
Avg. UpScale 11.96 5.04 515 284 9.47
Upscale Cal Gas 12.00 4.99 4.95 3.00 9.15
EMISSIONS DATA [ NOx [o]e] voc CO,
Corrected Raw Average (ppm% dry basis)|  12.91 2.48 0.65 -0.04 456
Concentration (ppm@ 15%03 )| NA 1.84 0.48 -0.03 NA
Concentration (ppm@ 15%0; &ISO} N/A 2.64 0.69 -0.04 N/A
Emission Rate (ib/hr)) N/A 17.05 2.70 -0.09 299,074.32
Rate (tons/year) at 8760 hrlyr| NA 74.69 11.81 -0.41 1,309,945.54
Rate NA 0.007 0.001 0.000 NA

Fuel Data Weather Data
Fuel Fd factor 8.642 SCF extvMMB Barometric Pressure 29.91 in. Hg
Fuel Heating Value (HHV) 992 BIWSCF fuel Relative Humidity 92 %
Turbine Fuel Flow 1.836 In/min Amblent Temperature 92 of
Duct Burner Fuel Flow [ Tofmin Specific Humidly | 0030394 | b H0/ balr
Total Fuel Flow 2,559,213 SCFH
Unit Data
Unit Load 2486 megawatts
Combustor Inket Pressure 267 pslg
Meas. Stack Moisture 1.1 % Data from; NH3 Run 1
Stack Exhaust Flow (M19) 57.380.775 | SCFH
Base W/Q Db Load, Run - 1-1
Date/Time Elapsed Time 0z NOx co voc CO;
( Yy %) {ppmvd) (ppmvd) (ppmvw) (%)
10/08/09 08:40:05 5670 12.87 252 0.70 0.00 4.95
10/08/09 08:40:35 5700 12.87 2.51 0.89 0.00 4.98
10/08/09 08:41:05 5730 12.85 249 0.70 0.00 491
10/08/09 08:41:35 5760 12.85 253 0.73 0.00 4.90
10/08/09 08:42:05 5790 12.85 2.54 0.68 0.00 4.85
10/08/09 08:42:35 5820 12.86 2.54 0.66 0.00 4.85
10/08/09 08:43:05 5850 12.88 247 0.71 0.00 4.82
10/08/09 08:43:35 5880 12.88 251 067 0.00 4.95
10/08/09 08:44:05 5810 12.87 248 0.70 0.00 4.89
10/08/09 08:44:35 5940 12.87 245 0.70 0.00 4.89
10/08/09 08:45:05 5870 12.86 2.45 0.59 0.00 493
10/08/09 08:45:35 6000 12.86 249 0.59 0.00 4.88
10/08/09 08:46:05 6030 12.85 2.49 0.65 0.00 4,95
10/08/09 08:46:35 6060 12.84 2.50 0.68 0.00 485
10/08/09 08:47.05 6090 12.86 248 0.87 0.00 4.87
10/08/09 08:47:35 6120 12.86 251 0.69 -0.04 4.89
10/08/09 08:48:05 6150 12.88 245 0.65 0.00 4.9
10/08/09 08:48:35 6180 12.86 2.51 0.71 0.00 4.87
10/08/09 08:49:05 6210 12.87 245 062 0.00 4.95
10/08/09 08:49:35 6240 12.87 2.45 0.69 -0.01 4.84
10/08/09 08:50:05 6270 12.86 2.40 0.67 0.00 4.93
10/08/09 08:50:35 6300 12.86 243 0.66 0.00 4.95
10/08/09 08:51:05 6330 12.87 2.40 0.67 0.00 4.84
10/08/09 08:51:35 6360 12.86 242 0.66 0.00 4.82
10/08/09 08:52:05 6390 12.87 2.42 0.70 0.00 4.81
10/08/09 08:52:35 6420 12.86 2.35 0.67 0.00 4.95
10/08/09 08:53:05 6450 12.87 2.40 0.61 0.00 4.89
10/08/09 08:53:35 6480 12.86 2.40 0.66 0.00 4.94
10/08/09 08:54:05 6510 12.86 2.41 0.67 0.00 4.91
10/08/09 08:54:35 6540 12.87 2.34 0.62 0.00 4.94
10/08/09 08:55:05 6570 12.89 238 0.66 0.00 4.85
10/08/09 08:55:35 6600 12.88 2.28 0.71 0.00 4.88
10/08/09 08:56:05 6630 12,88 234 0.68 0.00 4.92
10/08/09 08:56:35 6660 12.87 234 0.69 0.00 493
10/08/09 08:57:05 6690 12.86 241 0.59 0.00 4.86
10/08/09 08:57:35 6720 12.85 240 0.84 0.00 481
RAW AVERAGE 12.87 2.56 0.69 0.00 4.89
O, NOx co voc co;
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Fuel Data
Fuel Fd factor 8,642 SCF extyMMBlu
Fuel Heating Value (HHV) 992 Bi/SCF fuel
Turbine Fuel Flow 1,830 Timin
Duct Burner Fuel Flow 0 Bimin
Total Fuel Flow 2,552,010 SCFH
Unit Data
Unit Load 248.0 megawatts
Combustor Inlet Pressure 267 psig
Meas. Stack Molsture 107 %
Stack Exhaus Flow (M19) 57,289,441 SCFH
Base W/O Db Load, Run - 1-2
Date/Time Elapsed Time 0O
{ vy { (%)
10/08/09 09:15:05 7770 12.88
10/08/09 09:15:35 7800 12.89
10/08/09 09:16:05 7830 12.88
10/08/09 09:16:35 7860 12.86
10/08/09 09:17:05 7890 12.84
10/08/09 09:17:35 7920 12.85
10/08/09 09:18:05 7950 12.88
10/08/09 09:18:35 7980 12.89
10/08/09 09:19:05 8010 12.86
10/08/09 09:19:35 8040 12.86
10/08/09 09:20:05 8070 12.85
10/08/09 09:20:35 8100 1285
10/08/09 09:21:05 8130 12.86
10/08/09 09:21:35 8160 12.86
10/08/09 09:22:05 8190 12.85
10/08/09 09:22:35 8220 12.85
10/08/09 09:23:05 8250 12.86
10/08/09 09:23:35 8280 12.86
10/08/09 09:24:05 8310 12.88
10/08/09 09:24:35 8340 12.88
10/08/09 09:25:05 8370 12.87
10/08/09 09:25:35 8400 12.86
10/08/09 09:26:05 8430 12.85
10/08/09 09:26:35 8460 12.86
10/08/09 09:27:05 8490 12.87
10/08/09 09:27:35 8520 12,86
10/08/09 09:28:05 8550 12,88
10/08/09 09:28:35 8580 12.88
10/08/09 09:29:05 8610 12.86
10/08/09 09:29:35 8640 12.86
10/08/09 09:30:05 8670 12,88
10/08/09 09:30:35 8700 12,88
10/08/09 09:31:05 8730 12,86
10/08/09 09:31:35 8760 12.86
10/08/09 09:32:05 8790 12.87
10/08/09 09:32:35 8820 12.87
10/08/0¢ 09:33:05 8850 12.868
10/08/09 09:33:35 8880 12.87
10/08/09 09:34:05 8910 12.87
10/08/09 09:34:35 8940 12.87
10/08/09 09:35:05 8970 12.88
10/08/09 09:35:35 9000 12.87
10/08/09 09:36:05 9030 12.87
10/08/09 09:36:35 9060 12.86
10/D8/09 09:37:05 92090 12.87
10/08/09 09:37:35 9120 12.87
10/08/09 09:38:05 9150 12.87
10/08/09 09:38:35 9180 12.87
10/08/08 09:39:05 9210 12.87
10/08/09 09:39:35 9240 12.87
10/08/09 09:40:05 9270 12.86
10/08/09 09:40:35 9300 12.86
10/08/09 09:41:05 8330 12.88
10/08/09 09:41:35 9360 12.88
10/08/09 09:42:05 9390 12.88
10/08/09 09:42:35 9420 12.88
10/08/09 09:43:05 9450 12.86
10/08/09 09:43:35 2480 12.86
10/08/09 09:44