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~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

1. INTRODUCTION 

This report presents the results of the source emissions testing conducted by Environmental 
Quality Management, Inc. (EQ) for TransCanada's Great Lakes Gas Transmission Partnership 
(GLGT) at Crystal Falls compressor station, near Crystal Falls, MI, which is located in Iron 
County. 

The primary purpose of this testing program was to conduct emissions testing to determine 
compliance with operating permit No. MI-ROP-N3760-2016 for Combustion EU-UNIT 802 
Turbine (No. 802) at GLGT's gas compressor facility. 

EQ's responsibility was to conduct the compliance testing for the 02, CO, and NOx emissions 
rates and perform data reduction for conformance evaluation. Great Lakes Gas Transmission 
Partnership's responsibility was to maintain process operating parameters and to assist in 
providing process operating data per compliance test requirements. 

The following report provides information pertaining to TransCanada's process operations, and 
Compliance testing. The Compliance testing conducted on the Combustion Turbine No. 802 was 
performed on Wednesday, March 8, 2107, from 12:17 P.M. to 5:11P.M. 

The following requirements were specific for the testing program: 

1. Equipment calibrations performed and calibration data provided. 

2. Three (3) twenty (20) minute 0 2• CO, and NOx test runs performed at the 
Combustion Turbine No. 802 at four ( 4) load conditions, with the highest load at 
maximum achievable horsepower considering pipeline conditions and ambient 
temperature pursuant to EPA, Title 40, Code of Federal Regulations, Part 60 
SubpartGG. 

3. Process manufacturing operations maintained at 100%-50% of capacities and 
production and fuel consumption rates recorded during the emissions testing 
periods. 

4. All testing and analyses performed in accordance with current EPA test 
methodologies and analytical procedures for 0 2 CO, and NOx ermsswns 
determinations. 

5. Stratification was found to be less than 5% in both turbine exhausts. 
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~ Environmental Quality Management, Inc. 

PREFACE 

TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

I, Karl Mast, do hereby cettif)r that the source emissions testing conducted at TransCanada in 
Crystal Falls, MI was perfmmed in accordance with the procedures set forth by the United States 
Environmental Protection Agency, and that the data and results submitted within this report are 
an exact representation of the testing. 

Karl Mast 
Test Supervisor 

I, Karl Mast, do hereby attest that all work on this project was performed under my direct 
supervision, and that this report accurately and authentically presents the source emissions 
testing conducted at Great Lakes Gas Transmission's Crystal Falls Compressor Station in Crystal 
Falls, MI. 

Karl Mast 
Test Supervisor 

April2017 11 



~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

SUMMARY 

The compliance testing was performed on the Combustion Turbine No.802 system in accordance 
with the requirements of the Title 40, Code of Federal Regulations, Part 60, Subpart GG, 
§60.335(B)(2) and at ambient temperature greater than 0 °F. The results of the testing are 
detailed in the following tables. 

EU-UNIT802, Turbine GELM1600. GL<HCrystal Falls · 
. ··. 

Parameter 

HP 

%Load 

Load 1 
High 

22,659 

98.5 

Load2 
Mid High 

15,780 

68.6 

Load3 
Mid Low 

11,784 

51.2 

Load4 
Low 

9,444 

41.1 

EU-UNIT 802 Permit Limit NOx: 175.2 ppmvd@ 15%02-89.0 lb/hr 

Load 1 Load2 Load3 
Parameter High Mid High Mid Low 

NOxppmvd@ 15%0z 141.79 115.70 93.89 

NOxlb/hr 77.85 52.10 34.49 

.. ·. EU-UNIT 802 Permit Limit CO: 31.9 ppmvd •14.8 lb/hr 

Parameter 

COppmvd 

CO lb/lu 

RECEIVED 
MAY 0 4 2017 

AIR QUALITY DIV. 

April2017 

Load 1 
High 

8.34 

3.01 

Load2 Load3 
Mid High Mid Low 

5.32 6.66 

1.75 1.69 

Ill 

Load4 
Low 

81.46 

26.29 

Load4 
Low 

11.22 

3.05 



~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

The testing program was approved by and/or coordinated with Roy Cannon, TransCanada's 
GLGT Partnership. The emission testing was managed by Karl Mast, Manager, Emission 
Measurement and Project Manager, EQ, Zach Hill, Team Leader, EQ and Jeff Cavanaugh, Test 
Technician, The emission testing was observed by local Michigan DEQ. 

April2017 2 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Repmt 

I 

2. TEST RESULTS SUMMARY 

The compliance testing was perfmmed on the Combustion Turbine No. 802 system in 
accordance with the requirements of the Title 40, Code of Federal Regulations, Part 60, Subpatt 
GG, §60.335(B)(2) and at ambient temperature greater than 0 °F. A summary of the test results 
is given below: 

Table 1. Test Results Summary-Operating Parameters-Turbine No. 802 

EU-UNIT 802, Turbine GE LM1600. GLGT Crystal Falls 

Load I Load2 Load3 Load4 
Paratneter High Mid High Mid Low Low 

HP 22,659 15,780 11,784 9,444 

%Load 98.5 68.6 51.2 41.1 

Table 2. Test Results Summary-NOx-Turbine No. 802 

. 

EU-UNIT 802 Permit Limit NOx: 175.2 ppmvd@ 15% 02- S9.0lb/hr .... 

Load I Load2 Load3 Load4 
Parameter High Mid High Mid Low Low 

NOxppmvd@ 15%02 141.79 115.70 93.89 81.46 

NOxlb/hr 77.85 52.10 34.49 26.29 

April 2017 3 



]j(J\1: Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Repmt 

Parameter 

COppmvd 

co lb/lu· 

Table 3. Test Results Summary-CO-Turbine No. 802 

Load 1 
High 

8.34 

3.01 

Load2 
Mid High 

5.32 

1.75 

Load3 
Mid Low 

6.66 

1.69 

Load4 
Low 

11.22 

3.05 

Based on the infmmation provided above, the Combustion Turbine No. 802 and met the 
acceptance criteria during the course of the testing. A complete list of performance parameters 
for each test run that was performed at the stack sampling locations can be found in Tables 4-14. 

Additional testing information may be found in Appendix A 

Aplil2017 4 



:BJ\1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 4. Operating Parameters and Ambient Conditions-High Load-Turbine No. 802 

Run I 2 3 

Date 3.8.17 3.8,17 3.8.17 

Time 12:17-12:37 12:37-12:57 12:57-13:17 Load 1 Average 

Condition lUGH IDGH ffiGH 

Operating Parameters 
Turbine 
Horsepower 23,139.0 23,336.2 21,501.0 22,658.7 

% Ambient Load 100.6 101.5 93.5 98,5 

GPRPM 15,414.1 15,409.2 15,414.1 15,412.5 

%GPSpecd 93.7 93.7 93.7 93.7 

PTRPM 6,307.2 6,313.6 6,341.6 6,320.8 

%PTSpccd 85.8 85.9 86.3 86.0 

Compressor 
Measured Turbine Inlet Temperature Averal!e- MGT ("F) 25.0 25.0 25.0 25.0 

Compressor Suction Pressure (PSI G) 759.9 748,1 736.0 748.0 

Comnressor Suction Temperature f"Fl 38.4 37.9 37.5 37.9 

Compressor Discharge Pressure (PSI G) 828.7 834.1 838.4 833.7 

Compressor Dischar!!e Temperature ("'F) 79.0 81.3 80.1 80.1 

PCD Observed Combustor Inlet Pressure, (PSIG) 297.1 296.2 297.2 296.8 

PCD Observed Combustor Inlet Pressure, (PSIA) 311.3 318.4 311.4 311.1 

Ambient Conditions 
Ambient Temperature {°F) 26.00 25.79 27.73 26.51 

Barometric Pressure ("Hg) 28.95 28.96 28.96 28.96 

Ambient Relative Humidity(%) 41.00 49.00 46.00 45.33 
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~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Repmt 

Table 5. Emissions Concentrations, Calculated Mass Emissions/Calculated & Fuel Flows 
High Load-Turbine No. 802 

Run l 2 3 

Date 3.8.17 3.8.17 3.8.17 

Time 12:17-12:37 12:37-12:57 12:57-13:17 Load 1 Average 

Condition HIGH lllGH IDGH 

Emissions Concentrations & Calculated Mass Emissions 
NO{ ppm (BIAS Corrected) 131.09 130.6-1 130.91 131.21 

NO, lifBHP-HR 1.54 1.50 1,64 1;6 

NOx lb/MMBTU factor 0.515 0.520 0.521 0.52 

NO LB/HR 78.48 77.3J 77.73 77.85 

NO, (ppm@ 15%0) 142.73 141.17 141.46 141.79 

NO, (ppm@ 15% 0, ISO) 161.19 159.46 159.06 159.90 

NOx LB/MMBTU 0.526 0.521 0.522 052 

CO ppm (BIAS Corrected) 7.95 8.81 8.27 8.34 

COg/BHP-HR 0.06 0.06 0.06 0.06 

COLB/HR 2.88 3.17 2.99 3,01 

CO (ppm@ 15% 0 2) 8.59 9.52 8.94 9.02 

% 0 2 (BIAS Corrected). 15.44 15,44 15.44 15.44 

Calculated Emissions Concentrations 
Calculated Flows 
Fuel Flow- (SCFM) 2,426.0 2,417.0 2,424.3 2,422 

Fuel Flow - (SCFH) 145,560 145,020 145,460 145,347 

Exhaust Flow (LB/HR) 376,693 376,982 377,490 377,055 

Exhaust Flow (WSCFM) 87,542 87,218 87,482 87,414 

Air Flow (WSCFM) 79,689 79,393 79,634 79,572 

Heat Rate (BTU/HP-HR) 5,822 5,751 6,261 5,944 

Fuel Flow Measurements 
Fuel Gas Differential Pressure ("H20) 51.4 51.0 51.3 51.2 

Fuel Gas Static Pressure (PSIG) 453.2 453.2 4SJ..f 453.3 

Fuel Gas Temoerature (°F) 22.2 22.5 22.7 22.5 
** BASED ON FUEL SPECIFIC DRY F-FACTOR CALCUlATION 

* BASED ON CARBON BAlANCE {SlOICH. + 02} : - ~A/FIS"ri.ITA.i.MASSRA:riO ...... ---. ·--
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~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 6. Operating Parameters and Ambient Conditions-Mid High Load-Turbine No. 802 

Run 4 5 6 

Date 3.8.17 3.8.17 3.8.17 

Time 1338-1358 1358-1418 1418-1438 Load 2 Average 

Condition l\UDIUGH MIDlllGH l\UDlllGH 

Operating Parameters 
Turbine 
Horseoower 15,807.4 15,794.7 15,736.6 15,779.6 

%Ambient Load 68.7 68.7 68.4 68.6 

GPRPM 15,013 14,994 14,974 14,993.6 

% GP Sneed 91.3 91.1 91.0 91.1 

PTRPM 5,871 5,875 5,873 5,873.3 

%PTSDeed 79.9 79.9 79.9 79.9 

Compressor 
Measured Turbine Inlet Temoerature Averat!e- MGT (°F) 28.1 26.99 26.99 27.34 

Comnressor Suction Pressure (PSIG) 7!8 707 698 707 

Comnressor Suction Temncraturc f°F) 37.0 36.7 36.6 36.7 

Compressor Discharge Pressure (PSI G) 840 843 845 843 

Comnressor Dischame Temoerature (°F) 75.5 76.5 77.7 76.6 

PCD Observed Combustor Inlet Pressure, (PSI G) 257,8 257.1 256.1 257.0 

PCD-L Observed Combustor Inlet Pressure- fPSJA) 272.0 271.3 270.2 271.2 

Ambient Conditions 
Ambient Temneraturef°F) 26,52 26.86 28.96 27.45 

Barometric Pressure ("Hg) 28.96 28.96 28.69 28.87 

Ambient Relative Humidity(%) 50.00 46.00 43.00 46.33 
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:E(J\.1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 7. Emissions Concentrations, Calculated Mass Emissions/Calculated & Fuel Flows 
Mid High Load-Turbine No. 802. 

Run 4 5 6 

Date 3.8.17 3.8.17 3.8.17 

Time 1338-1358 1358-1418 1418-1438 Load2Average 

Condition l\UDIDGH flillDIDGH MIDIDGII 

Emissions Concentrations & Calculated Mass Emissions 
NO, ppm (BIAS Corrected) 96.70 96.54 96.02 96.42 

NOx g!BHP-HR 1.50 1.50 1.49 1.50 

NOx lb/MMBTU factor 0.426 0.426 0.426 0.43 

NO,LB/HR 5233 52.18 51.78 52.10 

NOx (ppm @J 15% 0 2) 115.73 115.77 115.62 115.70 

NOx (ppm @J 15% 0 2, ISO) 156.30 156.08 160.31 157.56 

NOxLBIMMBTU 0.427 0.427 0.426 0.43 

CO ppm (BIAS Corrected) 5.18 5.56 5.22 5.32 

COg/BHP-HR 0.05 0.05 0.05 0.05 

COLB/HR 1.71 1.83 1.71 1.75 

CO (ppm @J 15% 0 2) 6.20 6.67 6.29 6.38 

% 0 2 (BIAS Corrected) 15.97 15.98 16.00 15.98 

Calculated Emissions Concentrations 
Calculated Flows 
Fuel Flow- (SCFM) 1,995.0 1,988.7 1,976.0 1,987 

Fuel Flow- (SCFH) 119,700 119,320 118,560 119,193 

Exhaust Flow (LB/HR) 345,853 344,615 343,212 344,560 

Exhaust Flow (WSCFM) 71,990 71,761 71,304 . 71,685 

Air Flow (WSCFM) 72,504 72,419 72,249 72,391 

Heat Rate (BTU/HP-HR) 7,008 6,991 6,972 6,990 

Fuel Flow Measurements 
Fuel Gas Differential Pressure ("H 20) 34.72 34.56 34.16 34.48 

Fuel Gas Static Pressure (PSIG) 454.99 454.8 454.99 454.9 

Fuel Gas Temperature (0 F) 23.6 24.14 24.1 24.1 

**BASED ON FUEL SPECIFIC DRY F·FACTOR CALCULATION ' 29.96; 
*'BASED ON''ciRBON BALANCE (STOICH. + O:i) 

·' . ·.· ; .. -Aif'is'TOTAL. M'ASS RATIO.------------------------
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~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 8. Operating Parameters and Ambient Conditions-Mid Low Load-Turbine No. 802 

Run 7 8 9 

Date 3.8.17 3.8.17 3.8.17 

Time 1503-1523 1523-1543 1543-1603 Load3Average 

Condition MID LOW MID LOW MID LOW 

Operating Parameters 
Turbine 
Horsepower 11,982.3 11,731.6 11,638.1 11,784.0 

%Ambient Load 52.1 51.0 50.6 51.2 

GPRPM 14,563 14,549 14,549 14,553.7 

% GP Speed 88.5 88A 88.4 88.5 

PTRPM 5,381 5,388 5,381 5,383.5 

% PTSpccd 73.2 733 73.2 73.2 

Compressor 
Measured Turbine Inlet Temperature Averaec- MGT (°F) 28.0 28,0 28.1 28 

Compressor Suction Pressure (PSI G) 686 682 676 681 

Compressor Suction Temperature (F) 36.7 36.6 36.6 37 

Compressor Discharge Pressure (PSIG) 844 845 846 845 

Comnressor Dischan!e Tcmncrature tFl 74.7 74.8 75.5 75.0 

PCD Observed Combustor Inlet Pressure, (PSIG) 220.2 2193 219.10 219.5 

PCD Observed Combustor Inlet Pressure. (PSJA) 234.4 233.5 2333 233.8 

Ambient Conditions 
Ambient Temperature (°F) 26.62 26.95 27.15 26.91 

Barometric Pressure ("Hg) 28.96 28.96 28.96 28.96 

Ambient Relative Humidity(%) 45.00 44.00 44.00 44.33 
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~ Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 9. Emissions Concentrations, Calculated Mass Emissions/Calculated & Fuel Flows 
Mid Low Load-Turbine No. 802 

Run 7 8 9 

Date 3.8.17 3.8.17 3.8.17 

Time 1503-1523 1523-1543 1543-1603 Load 3 Average 

Condition MID LOW MID LOW 1\'UDLOW 

Emissions Concentrations & Calculated Mass Emissions 
NO. ppm (BIAS Corrected) 71.13 70.66 70.49 70.76 

NO, !!IBHP-HR 131 134 133 1.33 

NOx lb/MMBTU factor 0.347 0.346 0.344 035 

NOxLB/HR 34.71 34.54 34.21 34.49 

NOx (ppm @ 15% 0 2) 94.31 93.90 93.46 93.89 

NOx (ppm @ 15% 0 2, ISO) 126.76 126.77 126.31 126.61 

NOxLB/MMBTU 0.348 0.346 0.345 0.35 

CO ppm (BIAS Corrected) 6.77 6.60 6.61 6.66 

COg/BHP-HR 0.08 0.08 0.08 0.07 

COLB/HR 2.01 1.96 1.95 1.69 

CO (ppm@ 15% 0 2) 8.98 8.77 8.76 7.56 

% 0 2 (BIAS Corrected) 16.45 16.46 16.45 15.70 

Calculated Emissions Concentrations 
Calculated Flows 
Fuel Flow- (SCFM) 1,623.8 1,623.0 1,615.0 1,621 

Fuel Flow- (SCFH) 97,430 97,380 96,900 97,237 

Exhaust Flow (LB/HR) 311,844 312,191 309,933 311,323 

Exhaust Flow (WSCFM) 58,596 58,566 58,277 58,480 

Air Flow (WSCFM) 65,308 65,420 64,953 65,227 

Heat Rate (BTU/HP-HR) 7,525 7,682 7,705 7,637 

Fuel Flow Measurements 
Fuel Gas Differential Pressure ("H20) 23.07 23.07 22.85 22.99666667 

Fuel Gas Static Pressure (PSIG) 456.12 456.1 456.0 456.1 

Fuel Gas Temperature ('F) 25.8 26.0 26.2 26.0 
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.E(J\1: Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 10. Operating Parameters and Ambient Conditions-Low Load-Turbine No. 802 

Run 10 11 12 

Date 3.8,)7 3.8.17 3.8.17 

Time 1611~1631 1631-1651 1651-1711 Load 4 Average 

Condition LOW LOW LOW 

~ Parameters 

Horsenower 9,544.1 9,421.5 9,367.2 9,444.3 

%Ambient Load 41.5 41.0 40.7 41.1 

GPRPM 14,307 14,307 14,293 14,302 

%GP Sneed 87.0 87.0 86.9 86.9 

PTRPM 5,055 5,061 5,048 5,055 

% PT Sr:.~ed 68.8 68.9 68.7 68.8 

Compressor 
Measured Turbine Inlet Temnerature Averave- MGT f°F) 28.1 29.0 29.0 28.7 

Compressor Suction Pressure (PSIG) 675 671 668 671 

Comnressor Suction Temnerature i°F\ 36.7 36.8 36.8 36.8 

Compressor Discharge Pressure (PSIG) 843 843 843 843 

Comnressor DischarPe Tcmncratur;{of1 73.7 73.9 74.5 74.0 

PCD Observed Combustor Inlet Pressure, (PSIG) 196.7 196.6 196.6 196.6 

PCD Observed Combustor Inlet Pressure- rPSIAl 210.9 210.8 210.8 210,9 

Ambient Conditions 
Ambient Temneratur~-{0-F\ 26.4 26.4 28.2 27.00 

Barometric Pressure ("Hg) 28.96 28.96 28.96 28.96 

Ambient Relative Humidit; (%) 45.0 43.0 46.0 44.67 

April2017 11 



BJV1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 11. Emissions Concentrations, Calculated Mass Emissions/Calculated & Fuel Flows 
Low Load-Turbine No. 802 

Run 10 11 12 

Date 3.8.17 3.8.17 3.8.17 

Time 161l-1631 1631-1651 1651-1711 Load4Average 

Condition LOW LOW LOW 

Emissions Concentrations & Calculated Mass Emissions 
NO, ppm (BIAS Corrected) 59.23 58.81 58.54 58,86 

NOx g/BHP-HR 1.27 1.27 1.25 1.26 

NOx lb/MMBTU factor 0.303 0.299 0.298 0.30 

NOxLB/HR 26.63 26.34 25.90 26.29 

NO, (ppm @15% 0 2) 82.23 81.26 80.89 81.46 

NOx (ppm @15% 0,, ISO) 117.71 II6.45 115.16 116.44 

NOxLB/MMBTU 0.303 0.300 0.298 030 

CO ppm (BIAS Corrected) 11.17 ll.l9 11.31 ll.22 

COg/BHP-HR 0.15 0.15 0.15 0.15 

COLB/HR 3.06 3.05 3.05 3.05 

CO (ppm @15% 0 2) 15.51 15.46 15.63 15.53 

% 0 2 (BIAS Corrected) 16.65 16.63 16.63 16.64 

Calculated Emissions Concentrations 
Calculated Flows 
Fuel Flow - (SCFM) 1,429.2 1,430.2 1,412.7 1,424 

Fuel Flow- (SCFH) 85,750 85,810 84,760 85,440 

Exhaust Flow (LB/HR) 287,797 286,193 283,303 285,764 

Exhaust Flow (WSCFM) 51,572 51,608 50,976 51,385 

Air Flow (WSCFM) 60,151 59,915 59,182 59,749 

Heat Rate (BTUIHP-HR) 8,315 8,429 8,374 8,372 

Fuel Flow Measurements 
Fuel Gas Differential Pressure ("H20) 17.91 17.94 17.51 17.79 

Fuel Gas Static Pressu-re (PSI G) 456.3 456.4 456.4 456.4 

Fuel Gas Tcmncrature (°F) 27.0 27.1 27.2 27.1 
** BASED ON FUEl SPECIFIC DRY F-FACTOR CALCULATION ... · .. .... 

*BASED ON CARBON B~_LA_N~_E __ (SfOI_CH._+ 02) 
··•··· . - -- -- -- --

- A/F IS TOTAL MASS RATIO 
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.E(J\1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 12. Gas Composition-AGA Standard Conditions-Tnrbines No. 802 

GAS COMPOSITION 

Upper Dry Heat Value 1026 'btu/dscf 
Low Dry Heat Value 925 btu/dscf 

Specific Gravity 0.5891 
DENSITY 0.0450 db/cf 

Total Carbons 1.032753454 TolaiH 4.004366 
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_a:rv1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

Table 13. Gas Composition-EPA Standard Conditions-Turbines No. 802 

Upper Dry Heat Value ___ 1-"0'C20.4 ___ btu/dscf 
Low Dry Heat Value 927 ; btu/dscf 

Specific Gravity __ .;,0';.5'089;';1;--~ 
Density 0.0452 lb/scf 

Total Carbons; 1.0328 ' 

Aplil2017 14 

Mole Weight 17.0330 btu/dscf 
A F-Factor (calc) 8702 dscf/MMbtu 

4.0053 ' 

HHVreal 

.:;o~pre~i_bj_lity 
0.997835865 



:E(J\1: Environmental Quality Management, Inc. TransCanada ANR Pipeline Company 
050614.0057 Compliance Test Report 

3. PROCESS DESCRIPTION 

TransCanada's GLGT Crystal Falls Compressor Station is located in Crystal Falls, Michigan and 
operates a General Electric Model LMI600 stationary gas turbine, labeled EU-Unit 802, and 
burns only pipeline quality natural gas. The unit peak load HP rating is 23,000 at ISO conditions. 
The plant is located at !51 Oss Road, Crystal Falls, MI 

The General Electric LMI600 gas turbine is a simple cycle, natural gas fired, split-shaft turbine. 
In a simple cycle turbine, filtered atmosphere air is fust compressed by the axial flow 
compressor. The hot compressed air is then fued with natural gas in the combustor. The hot 
exhaust gases expand through two turbine stages. The gas producer (G.P.) turbine drives the 
axial flow air while the power turbine (P.T.) drives the centrifugal pipeline compressor. The 
pipeline gas compressor moves natural gas through the pipeline by compressing it from an initial 
"suction" state to a more compressed "discharge" state. 

The following tables provide a summary of the production rates for the Turbine No. 802 during 
the test: 

Table 14. Production Data-Horse Power (HP) 

Turbine No. 802 Horse Power (HP) . .. . · .. 

Load No. Turbine No. 802 

I 22,659 
2 15,780 
3 11,784 
4 9,444 

RatedHP 23,000 
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Table 15. Turbine No. 802- Rated Information 

Rated GG RPM: 16,450 RPM 
·- ·- . 

Rated PT RPM: 7,350 iRPM 
----- ----------

Co111pany: glgt Rated BHP: 23,000 BHP 
Station: Crystal Falls 

-

Unit: 802 -- ------

Turbine Type: lm 1600 AGAUDHV: 1,026 'btu/dscf ---· --

Date: 3.8.17 AGALDHV: 925 btu/dscf 

PCD,'Cr: 342.0 'PSIG 

PCDrcf: 356.1 PSIA 
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Additional Information pertaining to the Fuel Flows may be found in Appendix B. 
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4. TEST PROCEDURES 

EQ and EQ's affiliates and subcontractors use cun·ent U.S. EPA accepted testing methodologies 
in their Air Quality Programs as listed in the U.S. Code of Federal Regulations, Title 40, Part 60, 
Appendix A For this testing program, the following specific methodologies were utilized: 

• U.S. EPA Method 3A- Determination of Oxygen and Carbon Dioxide Concentrations in 
Emissions From Stationmy Sources (Instrumental Analyzer Procedure) 

• U.S. EPA Method 7E- Determination ofNitrogen Oxides Emissions From Stationary 
Sources (Instrumental Analyzer Procedure) 

• U.S. EPA Method I 0- Determination of Carbon Monoxide Emissions From Stationary 
Sources (Instrumental Analyzer Procedure) 

USEP A Methods 3A, 7E and I 0 were performed at the Exhaust Stack sampling location by 
continuously extracting a gas satnple fi·om the stack through a single point stainless steel sample 
probe. The extracted sample was pulled through a series of filters to remove any particulate 
matter. Directly after the probe, the sample was conditioned by a series of refrigeration dtyers to 
remove moisture from the gas stream. After the refrigeration dryers, the satnple was transported 
through a Teflon® line to the analyzers. The flow of the stack gas sample was regulated at a 
constant rate to minimize drift. 

At the start of the day, each monitor was checked for calibration enor by introducing zero, mid
range and high-range EPA Protocol! gases to the measurement system at a point upstream of 
the analyzers. In this report, the calibration enor test is referred to as instrument calibration. 
The gas was injected into the sampling valve located at the outlet of the sampling probe. The 
bias test was conducted before and after each consecutive test run by introducing zero and 
upscale calibration gases for each monitor. The upscale calibration gases used for each monitor 
were the high calibration gases. 

Measurement System Performance Specifications were as follows: 

• Analyzer Calibration Error- Less than+/- 2% ofthe span of the zero, mid-range and 
high-range calibration gases. 

• Sampling System Bias- Less than +/-5% of the span for the zero, mid-range and high
range calibration gases. 

• Zero Drift- Less than +/-3% of the span over the period of each test run. 
• Calibration Drift- Less than +/-3% ofthe span over the petiod of each set of runs. 
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Calculations that were used in this testing event for the Unit No. 802 are as follows: 

Calibration Correction 

Where: 

CoAs: 
CR: 
Co: 
CM: 
CMA: 

EPA F-Factor 

CmTected flue gas concentration (ppmvd) 
Flue gas concentration (ppmvd) 
Average of initial and final zero checks (ppmvd) 
Average of initial and final span checks (ppmvd) 
Actual concentration of span gas (ppmvd) 

PFue/Gas 

[(0.!4·N2Wt% ·100)-(0.46·02Wt% ·100)] 6 
+ GCV ' 10 

Where: 

Fd: 
Hwt%.' 

Cwt%: 
N2m%: 
02Wt%." 

GCV: 

PFuelGas.' 

PFue!Gas 

Fuel specific F-factor, dscf/MMBtu 
Hydmgen weight percent 
Carbon weight percent 
Nitrogen weight percent 
Oxygen weight percent 
Heating value of the fuel, BTU/dscf 
Density of the fuel gas, lb/scf 

NQ,., Conected to 15% 02 
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Where: 

Em: 
NOx: 
%02: 

Em=NO ( 
5

·
9 

) 
X 20.9-%02 

Pollutant concentration con·ected to 15% 0 2, ppm 
Pollutant concentration, ppm 
Oxygen concentration in percent, measured on a dry basis 

Mass Emissions Calculations 

The F-factor Method and guidance from Part 75 was used to calculate the mass 
emissions rates. 

Em = Cd x Fd x 20·9 x Qh x GCV 
(20.9-%02) 10 6 

Where: 

April2017 

Em: 
Cd: 
Fd: 
%02: 
Qh: 

GCV: 

Pollutant emission rate, lb/hr 
Pollutant concentration, lb/scf 
Fuel specific F-factor, dscfi'MMBtu 
Oxygen concentration, dry basis 
Fuel rate from calibrated AGA specified 
Meter, scfb. 
Heating value of the fuel, Btu/scf 
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To Convert from: To 

ppm CO lb/scf 

ppmNOx lb/scf 
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Multiply by: 

7.268 X 10-8 

l.l94 X 10-7 
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5. QUALITY ASSURANCE PROCEDURES 

Each reference method presented in the U.S. Code of Federal Regulations details the instmment 
calibration requirements, sample recovery and analysis, data reduction and verification, types of 
equipment required, and the appropriate sampling and analytical procedures to ensure maximum 
performance and accuracy. EQ and EQ's affiliates and subcontractors adhere to the guidelines 
for quality control set forth by the United States Environmental Protection Agency. These 
procedures are outlined in the following documents: 

• Code of Federal Regulations, Title 40, Part 51 
• Code of Federal Regulations, Title 40, Part 60 
• Quality Assurance Handbook, Volume I, EPA 600/9-76-005 
• Quality Assurance Handbook, Volume 2, EPA 600/4-77-027a 
• Quality Assurance Handbook, Volume 3, EPA 600/4-77-027b 
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6. CONCLUSIONS 

An Emissions Test was conducted on the Turbine No. 802 at TransCanada's GLGT Pipeline 
Company's Crystal Falls Compressor Station located in Crystal Falls, MI. The testing was 
conducted on March 8, 2017. 

During the course of the testing, the Turbine No. 802 conformed to the requirements of Code of 
Federal Regulations, Title 40, Part 60, Appendix A. 

The usefulness and/or significance of the emissions values presented in this document as they 
relate to the compliance status of the Turbine No. 802 emissions shall be determined by others. 

For additional information pertaining to the testing program see Appendix E of this repmt. 
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