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BTE Energy:

EXECUTIVE SUNMMARY

DTE Energy’s Environmental Management and Resources (EMR) Field Services Group
performed particulate emissions testing at the DTE Energy, Belle River Power Plant, focated in
China Twp., Michigan. The fieldwork, performed during the period of June 1 - June 10, 2017,
was conducted to satisfy testing requirements of Michigan Renewable Operating Permit No,
MI-ROP-B2796-2015b. Emissions tests were performed on three natural gas-fired Combustion
Turbine Generators (CTG's) (12-1, 12-2, & 13-1} for oxides of nitrogen (NOy) and carbon
monoxide {CO),

The average results of the emissions testing are highlighted below:

Emissions Testing Summary
CTG’s 12-1, 12-2, 13-1
Belle River Power Plant
June 1 —June 10, 2017

21 NOx 64 62 6.2 6.2
co 117 113 83 8.1
. NOx 7.0 74 74 7.2
co 183 8.1 7.7 7.4
NOy 71 70 7.2 7.5
1341
€o 5 35 3.0 i7

{1} Permitlmitss  NOx—9,0 ppm & 15% 02
CO-250ppm @15% 02
{2)  Concentration corrected per USEPA Method 7€
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1.0 INTRODUCTION

DTE Energy’s Environmental Management and Resources (EMR) Field Services Group
performed particulate emissions testing at the DTE Energy, Belle River Power Plant, located in
China Twp., Michigan. The fieldwork, performed during the period of june 1 —June 10, 2017,
was conducted to satisfy testing requirements of Michigan Renewable Operating Permit No.
MI-ROP-B2796-2015b.  Emissions tests were performed on three natural gas-fired
Combustion Turbine Generators {CTG’s} {12-1, 12-2, & 13-1) for oxides of nitrogen (NOy) and
carbon monoxide (CO).

Testing was performed pursuant to Title 40, Code of Federaf Regulations, Part 60, Appendix A
{40 CFR §60 App. A}, Methods 34, 7E, 10 and 19, '

The fieldwork was performed in accordance with EPA Reference Methods and DTE Energy’s
Intent to Test!, which was approved in a letter? by Mr. Tom Gasloli from the Michigan
Department of Environmental Quality — Air Quality Division (MDEQ-AQD). The following DTE
Energy personnel participated in the testing program: Mr. Mark Westerberg, Environmental
Specialist, M. Ken St. Amant, Senior Environmental Technician and Mr, Jacob Maas, Summer
Student. Mr. Westerberg was the project leader, Mr. Dennis Farver, with the DTE Energy
Peaker Group provided process coordination for the testing program. Mr. Tom Gasloli with
the Air Quality Division of the Michigan Department of Fnvironmental Quality (MDEQ)
reviewead the Test Plan and observed portions of the testing.

2.0 SOURCE DESCRIPTION

The DTE Energy, Belle River Energy Center, located at 4505 King Road, China Twp., Michigan,
employs the use of three General Electric Frame 7, simple-cycle, combustion turbines
nominally rated at 82.4 megawatts (MW) each at 100% load {dependent upon ambient
conditions}, Flue gases from each unit exhaust through a separate rectangular stack (108" x
228") that has an exit height of 56.0 feet above ground level, See Figure 1 for a diagram of the
units’ sampling locations and stack dimensions.

3.0 SAMPLING AND ANAIYTICAL PROCEDURES

DTE Energy obtained emissions measurements in accordance with procedures specified in the
USEPA Standards of Performance for New Stationary Sources. The sampling and analytical
methods used in the testing program are indicated in the table below:

1 DTE Test Plan, Submitted April 24, 2017, {Attached-Appendix A}
2 MDEQ, Approval Letter recelved May 18, 2017 (Attached-Appendix A}
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USEPA Method 3A Oxygen Instrumental Analyzer Method
, . Chemiluminecent
USEPA Method 7E Oxides of Nitrogen instrumental Analyzer Method
USEPA Method 10 Carbon Monoxide NDIR
Instrumental Analyzer Method
USEPA Method 19 Exhaust Gas Flow rates Stoichiometric Calculations
USEPA Method 20 Oxides of Nitrogen Ref. Method 7E

3.1 OXYGEN AND CARBON DIOXIDE (USEPA METHOD 3A)

311 Sampling Method

Stack gas Oxygen (0.} and Carbon Dioxide (CO2) emissions were evaluated using USEPA
Method 3A, “Gas Analysis for Carbon Dioxide, Oxygen, Excess Alr, and Dry Molecuiar

Weight {Instrumental Analyzer Methed)”.

SEnsars.

312 O / CO2 Sampling Train

The 03/CO; analyzers utilize paramagnetic

The EPA Method 3A sampling system (Figure 2) consisted of the following:

1) Stainless Steel sampling probe (traversed across 12 points of each stack)
2) Heated Teflon™ sampling line
3) MAK® gas conditioner with particulate filter

5) Servomex Q,/CO; gas analyzer
6) Appropriate USEPA Protocol 1 calibration gases
7) Data Acquisition System,

{1)
(2)
(3)
(4) Flexible unheated Teflon™ sampling line
{5)
{6)
{7)
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3.1.3 Sampling Train Calibration

The sampling train was calibrated per procedures outlined in USEPA Method 7E. Zero,
span, and mid-range calibration gases were introduced directly into the analyzer to
determine the instruments linearity. A zero and mid-range span gas for each pollutant
was then introduced through the entire sampling system to determine sampling system
hias for the analyzer at the completion of each test.

OXIDES OF NITROGEN AND CARBON MONOXIDE (USEPA METHODS 7E AND 10)

321 Sampling Method v

Oxides of nitrogen (NOy) emissions were evaluated using USEPA Method 7E,
“Determination of Oxides of Nitrogen Emissions from Stationary Sources”. The NOx
analyzer utllizes a Chemiluminecent detector. Carbon monoxide (CO) emissions were
evaluated using USEPA Method 10, “Determination of Carbon Monoxide Emissions from
Stationary Sources”. The CO analyzer utilizes an NDIR detector.

The EPA Methods 7F and 10 sampling system (Figure 2) consisted of the following:

(1) Stainless Steel sampling probe (traversed across 12 points of each stack)

(2) Heated Teflon™ sampling line

(3) MAK® gas conditioner with particulate filter

(4) Flexible unheated Teflon™ sampling line

(5) 42i Chemiluminecent NO/NOy gas analyzer and TECO 48i NDIR CO gas
analyzer

{(6) Appropriate USEPA Protocol 1 calibration gases

{7) Data Acquisition System,

Oxides of Nitrogen and carbon monoxide emissions testing were performed per Method
20, and Sub-Part GG. Testing at each of four loads {equally spaced between max load
and 50 MW) was performed. Each load was tested in triplicate with a run consisting of
sampling for 1-minute at each of 12 points. The probe was moved to each point with
sufficlent time to allow for sampling system response per the guidelines of Sub-Part GG.
Diluent (O2) concentrations were measured simultaneously during all sampling.

3.22 Quality Controf and Assurance

All sampling and analytical equipment were calibrated per the guidelines referenced in
Methods 7E and 10. Calibration gases were EPA Protocol 1 gases and the concentrations
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-were within the acceptable ranges {40-60% mid-range and span} specified in Method 7E,
Calibration gas certification sheets are in Appendix C.

Zero, span, and mid-range calibration gases were intraoduced directly into the analyzer to
determine the instruments linearity. A zerc and mid-range span gas for each pollutant
was then introduced through the entire sampling system to determine sampling system
bias for each analyzer at the completion of each test.

DTE performed NOy converter efficiency testing by directly challenging the NOy analyzer
with a nitrogen dioxide (NOz) calibration gas of 15.60 ppm. Resuits from the converter
efficiency test demonstrated that the analyzer met the requirements of Method 7E (Eq-
1).

Eq. 1 Effop = % =%‘% = 92.3%

W

3.2.3 Data Reduction

Data was recorded at 10-second intervals and averaged in 1-minute increments. The NOy
and CO emissions were reported in parts per million corrected to 15% oxygen {ppm @
15% 0;). The 1-minute readings collected can be found in Appendix B.

4.0 OPERATING PARAMETERS

The test program included the collection of turbine operating data during each test run.
Parameters recorded included fuel flowrate {pounds per second}, power generation (MW},
inlet guide vane angle (%), compressor discharge temnperature (°F), compressor discharge
pressure (psi), and exhaust temperature {°F). Unlit operational data collected during each test
can be found in Appendix £

Natural gas samples were collected once during the testing of each unit and analyzed for heat
content. The results of the fuel analysis can be found in Appendix E.
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50 DISCUSSION OF RESULTS

Unit 12-1:

Table No. 1 presents the nitrogen oxides (NOy) and carbon monoxide (CO) emission testing
results for CTG 12-1 at four (4) operating loads between 50 MW and the highest load
attainable. The NOy and CO emissions are presented in parts per million corrected to fifteen
percent oxygen {ppm @ 15% O;). The NOy and CO emissions for each of the 4 loads were
below the permit limits of 9 ppm @15% Oz and 25 ppm @ 15% Oz respectively.

Unit 12-2:

Table No. 2 presents the nitrogen oxides (NCy) and carbon monoxide {CO) emission testing
results for CTG 12-2 at four {4) operating loads between 50 MW and the highest load
attainable. The NOy and CO emissions are presented in parts per million corrected to fifteen
percent oxygen (ppm @ 15% O2). The NOy and CO emissions for each of the 4 loads were
below the permit fimits of 9 ppm @15% Oz and 25 ppm @ 15% O respectively.

Unit 13-1;

Table No. 3 presents the nitrogen oxides (NOx) and carbon monoxide {CO) emission testing
results for CTG 13-1 at four (4} operating loads hetween 50 MW and the highest load
attainable. The NOy and CO emissions are presented in parts per million corrected to fifteen
percent oxygen {ppm & 15% Q). The NOx and CO emissions for each of the 4 loads were
below the permit limits of 9 ppm @15% Oz and 25 ppm @ 15% O, respectively.

The Auxiliary test data presented in each NOx/CO Emissions Tahle for each test includes the
Unit Load in gross megawatts (GMW), stack temperature in degrees Fahrenheit (°F), fuel flow
in pounds per second (Ihs/sec), inlet guide vane angle in degrees (%), Compressor discharge
temperature in degrees Fahrenheit (°F), Compressor discharge pressure in pounds per square
inch (PS1), and heat input in Million British Thermal units per hour (MMBtu/hr).

The results of the testing indicate that Units 12-1, 12-2, & 13-1 are in compliance with the
sources Permit Requirements for NOx & CO.




DTE Energy:

6.0 CERTIFICATION STATEMENT

“| certify that | believe the information provided in this document is true, accurate, and
complete. Results of testing are based on the good faith application of sound professional
judgment, using techniques, factors, or standards approved by the Local, State, or Federal
Governing body, or generally accepted in the trade.”

M A

Mark R. Grigeralt, QST

This report prepared by: . '/“‘3"—'1%

Mr. Mark R. Grigerelt, QST

Principal Engineer, Efwironmental Field Services
Environmental Management and Resources
DTE Energy

This report reviewed by: A Wm\ﬂf?j
Mr. Mark Westerberg, QST!

Environmental Specialist, Environmental Field Services
Envirenmental Management and Resources
DTE Energy
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Belle River Power Plant - Unit 12-1

TABLE NO. 1
NO, & CO EMISSIONS TESTING RESULTS

June 1 &2, 2017

- ) Unit Stack Fuel Campressor  Compressor Heat
Test Test Date Test Time Load Tempearature Flow fnlet Guide Discharge Discharge fnput NOx Emissions CO Ernissions
{GMW) °F) {la/sac) Vane angle  Temperature Pressure  {MMBtu/hr) (ppm@ls%oz)“’ (ppm@ls%ozjm
High 1Jun-17 7:40-9:22 83.7 1016.1 12.1 84,0 669.7 165.7 1,085.2 6.4 11.7
Mid-High 9:50-11:33 72.1 1036.8 11.0 78.0 672.8 145.4 986.7 6.2 113
Mid-Low 2-Jur-17 7:30-9:15 62.0 1061.9 10.1 712 659.3 134.2 8784 5.2 3.3
iow 8:138-11:19 521 1099.5 88 57.4 68363 1153 7740 6.2 3.1
Average: &7.5 1053.7 10.5 725 659.5 i41.2 8161 6.3 8.2

{1) Permiz Limit =9 ppm@15%02
{2} Permit Limit = 25 ppm@&15%02
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Belle River Power Plant - Unit 12-2

TABLE NO. 2
NO, & CO EMISSIONS TESTING RESULTS

June 7 & 8, 2017
Unit " Stack Fugl Compressor  Compressor Heat
Test Test Date Test Time: load  Ternperature Flow Inlet Guide Discharge Discharge Inpert NOx Emissions. CO Emissions
{GMW} °F {Ib/sec) vane Angle  Temperature  Pressure  {MMBtufhr) {ppm@15%02)" © (ppm@15%07"

High 7-lun-17 F:09-8:51 80.4 1008.5 104 84.0 6684 165.0 9015 7.0 183
Mid-High 9:40-11:23 F0.0 10358 95 79.4 675.2 149.5 826.1 7.4 8.1
Mid-Low &Jun-17 7:00-8:42 1.0 1059.4 8.8 723 667.8 1352 762.4 7.4 7.7
Low . 9:09-10:57 52.0 1082.5 18 £1.2 £56.2 118.5 678.3 7.2 7.4
Average: 55.9 1048.1 8.1 F4.2 666.9 142.2 782.1 7.3 0.4

{1) Permit Limit = § ppm@15%02
(2) Permit Limit = 25 ppm@15%02



TABLE NO. 3
NO, & CO EMISSIONS TESTING RESULTS
Belle River Power Plant - Unit 13-1

June 18, 2017
Unit Stack Fuel Compressor  Compressor Haat
Test Test Date Test Time Load Temperature Flow - Infet Guide Discharge Discharge Input NOx Emissions CO Emissions
' (GMw} (*F) . {Ib/sec) Vane Angle  Temperature Pressure  {MiMBtu/hr} (ppm@m%oz)‘” (ppm@lS%O?.)m

High 10-Jun-17 11:15-12:56 73.5 1024.1 10.9 34.3 6813 153.9 850.8 71 29
Mid-High 13:29-15:07 67.0 10315 16.2 815 654.4 145.0 8957 7.0 2.5
Mid-Low 15:28-17-10 50.0 10515 5.6. 77.0 693.39 134.6 834.8 7.2 3.0
Low 17:35-19:18 52.0 ig81.5 3.8 £9.6 E38.¢ 121.8 768.2 7.5 17
Averoge: 63.1 1047.2 2.8 781 . 632.1 I38.9 862.4 7.2 2.8

(1} Permit Limft = & ppm@15%02
(2) Permit Limit = 25 ppm@15%02
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— NOX & CO sampling points

Point Distange (in.)
3 18
2 54
1 30

PM sampling polnts

e Point  Distance {in.)
6 475
1577
31,97
76.03
92.23
103.25

=N W A,

Figure 1 — Sampling Location
DTE Energy- BRPP CTGs
June 1 -—June 10, 2017
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Flow

Figure 2 — EPA Methods 3A/7E/10
DTE Energy — BRPP CTGs
June 1-June 10, 2017
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