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L_INTRODUCTION - . -

Network Envirdrimental Inc. was ret'a'inedﬂby the Michigan Public Power Agenq: of 'L'ansin'g,‘ Michigan,'to c

' perform emission testing at thetr combustlon turblne peaking plant | Kalkaska CT #1 iocated in Kalkaska Ml
“The' purpose of the testmg was to venfy or update the NOx baseline correlatron curve and menitored - _
operating parameters, pursuant to Renewable Operatlng Permit (ROP) PT‘I No. MI ROP N7113 2016 The :
ROP has established the followmg emisslon llmlts for this_facahty S '

.25 PPM(V) Dry @ 15% Oz (Avg. Hours/Day) "

N ‘.-fj?‘ 103 PPM(V) DIy @ 15% 02 (Avg Per. Three Test Perlods) |
o - : 34 6 Tons/Year (12 Month Rollrng Avg ) '

e There are two (2) natural gas flred turbines (EU—TURBINElA and EU~TURBINEIB ln the ROP) that
operate in snmple cycle mode at the facrlrl:y The follownng testlng |s reported herem . - A
- D) EU TURBINElA Three (3) test runs at each of four (4) dlfferent operatmg loads (approxrmatelyi
o 90%, 80%, 65% and 50% of the theoretrcal maxrmum load for the unrt in rdeal condltions)
B . EU-TURBINEIB Three (3) test runs. at, 96% load and one (1) test run at 90% load (of the R
- theoret:cal maxrmum load for the unrt ln rdeal condrtions) ' '

. Testlng was stopped after Run 1 of the 90% load test on EU-TURBINEIB due to operatmg performance e
?'rssues with the umt ' TS A

o The followlng reference test methods were employed to’ conduct. the sampl:ng
‘q Oxrdes of Nltrogen (NOx} . S. EPA Method 7E
Oxygen (02) U S EPA Method 3A

‘The Sampling" was 'pe:forrn‘ed over the perlod" of April 11-12, 2017 by Stephan:K. Byrd and David D.
Enge]hardt of Network Enwronmental Inc AssiStlng with the sampling were Mr Kelth Parrott of the

o _M;chlgan Public Power Agency, Mr Chrlstopher Ccehtpinti of - NTH Consultants, l.td and the operat!ng staff -

'of the facrl:ty Me. Jeremy Howe and Ms. Caryn Owens of the MDEQ Aar Quallty Dw;sron were present to L
) observe the sampElng and source operatron on April 12, : : i



IL PRESENTATION OF RESULTS

1!

rrr— - - =

L : "IL1 TABLE 1 ' L
3 TOTAL oxmes OF NITROGEN (NO,) EMISSION RESULTS
..o EU-TURBINEIA c
- MICHIGAN.PUBLIC POWER AGENCY.
- 'KALKASKA, MICHIGAN .~
APRIL 11,2017

10 | 16551735 | 270 | 152 204 | 09 ] 0077

Taw |

oo | 11| A7me41824 | 270 | 1520 ) 204 [0 d07-01 0076 | 2196

- toad- |0 1 | i8:32-19:13 | 272 | 152 | c202 | 208 | 0077 - | 2186 ||

Average .- | 274 | 152 202 208 | 0077 | 2143 |

4 | Atpea204| 240 | 153 197 | 207 | o076 [ 2028

80% -

12:1412:54 | 240 | 153 .'198'-' T 208 | 0077 | 2083

20,27

| foad | 6 | 13041345 | 240 | 152 | 200 | . 207 | 0076

Average. - | 24,0 | 153 .| '19.8 | 207 | 0076 | 2036 .

7 | 1aor1442 | 9s | oaszc] 194 | 218 | o080

s |

65 | 8 | 14:52-15:33 | 195 | 457 | 195 | 2t9 | o081l -

load | -9 | is42-d6:23 | 195 | 157 | 195 | 220 | 008 | 1840

Average - .| 195 | 157 | . 195 | -21.9 | - 0081 | 1833

07:52-08:33 | 150 | 162 | 179 | 225 | 0083 | 1565

500 | 2 | 08:50-0929 | 150 | 162 | 178 ..|- 224 | - 0082 | .1543

load [ 3 1| 09:40-1%; 05 | 150 | 163 | 178 | 29 | o084 | 1582

'-’:‘_'_Average aa 15. 16. 2:,_:'— _173‘ _226; . 0,083

| 15.63

i Ay MW l_oad Megawal‘ts Load as supplled by the M;chlgan Publlc i’ower Agency
- (2) %02 —.Perceﬂt Oxygen On A-Dry Basis: .~~~ _ A
N (3) NOxPPM = Parts Per Million (v/v) On A Diy Basis )

" (4) NO<PPM @15% O = Parts Per- Miltion {v/v) On A Dry Bams Corrected To 15% Oxygen
' Factor of 8710 for Natural Gas)_

" the Michigan Public Power Agency.

. sampie were 09 40-09; 58 and 10:47-11; 05..

(5) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (calcuiated on a dry baSlS usmg u. S EPA Method i9 wuth an [
- - (6) Lbs/Hr = Pounds of NOx Per Hour. Calculated using the l.bs,iMMBTU data and MMBTU/Hr heat mput data supplled by

(7} Sample 3 (50% Load) was. suspended- at. the halfway mark (port’ change) because of a problem with a ﬂttmg onthe . -
~sampling probe, The probe was repairéd and the sample was completed The actual sampllng tlrnes dunng thiS I

. . . N . . . _
o e —— — = — omrrarvarm—




S .112TABLE2 ]
- TOTAL OXIDES OF NITROGEN (NO,) EMISSION RESULTS -
R 'EU-TURBINE1B.
' MICHIGAN PUBLIC POWER' AGENCY
KALKASKA, MICHIGAN. .
. APRIL 12,2017 -

ol 1 07020744 | 28770150 | 238 | 7238 | 0088 . 26.02-
95%‘ |2 07520834 o 287 1149 o241 | 239 L 0088 ] 2605 :
load | 3 ] 08420924 | 288 | 149 | 244 | 242 | 0080 | 2639 -
'Average o] 287 1 149 | 241 | 240 | 0088 | 2615 |

_Load' . 4 ‘09.‘5971.0.4‘2 1. 27.0 ' 1‘}_._9__ g 256 - ‘.25.14 b Q.0,94 1 27.59. :

'l (1) MW Load Megawatts Load as supphed by the Mlchlgan Pubhc Power Agency .
(2) %02 = Percent Oxygen On A Dry Basls = - - ‘ ‘ o
(3) NOy PPM-= Parts Per Million-(v/v) On A Dry. Basis - i ' '
" (4) NO«PPM @ 15% Oy= Parts Per Milllon {(v/v) On'A Dry Basss Corrected To 15% Oxygen L .
Il (5) Lbs/MMBTU = Pounds Per Milliori BTU of Heat Input (calculated ona dry bas&s usmg U S. EPA Method 19 w1th an F-
.. Factor of 8710 for Natural Gas) - o
(6) Lbs/Hr = Pounds of NOx Per. Hour Caiculated usung the Lbs/MMBTU data and MMBTU/Hr heat input data supphed by .',
' the Mlchlgan Publ:c Power Agency e _ . : o




L mscussjron OF RE_SAULTS_

"The results of the emlssmn samplmg are summarszed in Tables 1 through 2 (Sections 111 through II 2)
. The results are presented as foEEows ‘ ' '

'III 3. EU-TURBINEIA NOx : . N
- Table 1- Oxides of Nltrogen (NO,;) Emrssron Resufts Summary

. % Load o 7
e :'_Trme SR

. e MW Load Megawatts Load as suppirecl by the Mrchlgan Pubtrc Power Agency
L ‘_ . Oxygen Concentratlon (%) Percent 02 On a Dry Basis : . 4
e NOx Concentratron (PPM Actuai) Parts Per Mliljon (vjv) ona Dry Basus at Actuai Exhaust Oxygen, h

L "‘-"NO" Conce”trat"’“ (PPN @ 15% 0z) —Parts Per. M'“ifm (V/v) On‘a Diy Basis Corfected to 15%: Oz

e “NOy! MaSS EmlSSlon Rate (Lbs/MMBTu) — Pounds Per Miilron BTU of Heat Input- (oatculated on a.
: 1' _‘.dry basis usmg U S. EPA Method 19 with an F- Factor of 8710 for Natural Gas) L S
o NOx Lbs/Hr = Pounds Per. Hour (caleulated using the: LbsfMMBTU data and MMBTU/Hr heat mput , |
| "_-_Qdata SUF’F"‘Ed bY the MIChlgan Public Power Agency) S : T

- _AAII‘i:the NQx raw:,eamp,l_ef.da_,t,a \-Nae]calibra_t'ion jcor'récte_d uer’ng Equatid_h’.?EeS'-‘from U,S; ‘EPA Methdd.?E. . -

o ';_‘.'.Sampie 3 (50% Load) Was suspended at the halfway mark (port change) because of a problem w1th a-

N ﬂttmg on the sampling probe The probe was repa:red and the sampie was completed The actual N L
_: "samphng tlmes durlng this sampie Were 09 40 09 58 and 10 47 11 05 '
‘III 2 EU-TURBINE:I.B Nox SR
B Table 2- 0x1des of Nitrogen (Nox) Emrssron Results Summary

" 9% Load
_ - _.;Sample o
L s Time '

' . _JMW Load Megawatts Load as supplied by the Mrch:gan Pubi:c Power Agency E
o’ - Oxygen Concentration (%) Percent.Oz Ona- Dry Basis S —
SR NOx Concentratlon (PPM Actual) Paits Per Mrlhon (v/v) ona Dry Basus at Actuai Exhaust Oxygen :

. ‘Nox Concentratlon (PPM @ 15% 03) Parts Per Mﬂhon (v/v) On a Dry Basis Corrected to 15% Oz‘ i



e I NOx Mass Emlssron Rate (Lbs/MMBTU) ~ Pounds Per Million BTU of Heat Input (calcuiated ona .
S dry basrs usrng u.s. EPA Method 19 with an F- Factor of 8710 for Natural Gas) ' R _
e NOX Lbs/Hr — Pounds Par Hour (caiculated usmg the Lbs/MMBTU data and MMBTU/Hr heat mput_ L

' data supphed by the Mrchrgan Publrc Power Agency) ' o ‘

Althe NOx 'raw_s_'a_‘mpre; 'data‘ was“cal'ihratiOn_corretted 'using Eouation 7ES from UsS. EPA Method _{7_E.

'After sampirng durmg the ﬁrst load: (96%) on EU-TURBINElB prob!ems wrth turbme performance were

' encountered Samphng was stopped after the ﬁrst run of the second Ioad (90%) and testing was B ':-"'_f" S

-.-.stopped

o *:'v.,'souscs' DE_"sc'RI'?TiON -

. "-}_‘1.. The MPPA Kalkaska Power Plant Is Iocated at 1750 Prough Road Kaikaska County, Kalkaska Mrchlgan

'_,came on- !ine ln 2002 and has been deslgnated as a “peakmg umt” whlch means rt is: operated pnmanly at

R “peak Ioad for short perrods of trme The unlts have a capacrty factor of not more than 20% on- an annual

" basis and 10% on a. three year average basrs The facristy operates one Pratt & Whrtney FFB TWINPAC .

: '_-'i'turbine sef consistmg of two simple cycle naturai gas-fired turbmes, each with- nomrna! heat rnput ratlng R
of 273,15 MMBtu/ hr (EU-TURBINElA and EU TURBINEIB) The turblnes are rated nominally at55 MW o

- (546 3 MMBtu/hr) The turbrne 'set combusts plpelme grade natural gas (PNG) wrth a: sutfur content fess :

: than 1 5 grains. per 100 standard cubic: feet (scf) The facrhty rs ||mrted to a 12 month roilmg average gas! o o

. usage of 595 6 MM cubrc feet

B "*The turbrne set is equrpped wrth a water mjectlon system for NOX emissions controi Exhaust gases from S

- _-each turbine & are exhausted dlrect}y to the atmosphere through rdentrcal 114~ rnch estrmated rnsrde C AR

'drameter (ID) steel stacks at approx:mately 60 feet. above grade. NOx emlss:ons data are obtalned using .

a PEMS that. uses mode!rng software and data from’ sensors (fuel flow, - Water :njectron rate, combustlon

and stack temperatures and stack exhaust flow rates) to predict NOX emrSsron rates in units of

Lbs/MMBTU pursuant to calculation methodo]ogy specrfred in 40 CFR Part 75 Appendlx E.

. Solrce oper_ati_ng data ,_d_uring the testing c'anabe fou_nd i App.e_ndix E of this document. -



V. SAMPLING AND ANALYTICAL PROTOCOL

: ‘The sarnplin'g was conducted on.the 114 inch 1.D. exhaust stacks at a location approximately 2 duct
; 'drameters downstream and 0.5 duct.diameter upstream frorn the nearest disturbances. There are 2
samp!e ports on- each stack A schematrc dragram of the exhaust stacks and the sampl:ng Iocatrons can
: be found in Flgure 1 E o ‘ ‘ o

: -Twe!ve (12) samplrng pomts (6 per port) were used to coliect the samples The samphng pomt
: dlmensmns were as fol[ows N ' ;

o 'Sarnp__ling Point o Dlmensron (Inches)

> P -3_[-{16.64 |
3. S B
T I
R
6 10898

: -:V 1 Oxldes of Nrtrogen = The NOx samplmg was conducted in accordance wrth U, S EPA Reference _
: _.Method 7E A Thermo Envrronmental Modei 42H gas analyzer was.used to monrtor the exhausts A heated

: .""teﬂon samp!e ling was useci to transport the: exhaust gases to a.gas condrtloner to remove molsture and

.recluce the temperature From the gas condrtroner stack gases were: passed to the ana!yzer The analyzer Co -

‘ " :produces lnstantaneous readouts of the NOx concentratrons (PPM)

7 : The analyzer was cahbrated by direct mjectron prior to’ the testrng A span gas or"' 54 O PPM was’ used to o
o estabilsh the initial mstrument cahbratron A calibratlon gas-of 25. 66 PPM was used to determrne the L

‘ fcallbration eiror. of the anaiyzer A dlrect :n]ection of 49 6 PPM mtrogen dlc»ude (NOz) was performed to

'*show the conversron efﬁcrency of the monrtor The, conversron efhcrency was 94 35% and can. be found i

. Appendtx A. The sampllng system (from the back of the stack probe to the analyzer) was mJected using

the 25.66 PPM gas. to detérmine the system bias.. After each sampfe, a.systém zero and ‘system injection of 3

: 25 66 PPM were performed to establlsh system drift and system bias during the test: perrod ‘Al calibration.
,' gases were EPA Protocol 1 Certiﬁed Each sample was thlrty-Six (36) minutes in duratron (3 minutes per )
< samplmg po:_nt)_. _Each A_sample was suspended after eighteen (18)_mrnutes during the sampiing port change.

6



The ana[yzer was calibrated to the output of the data acqulsition system (DAS) used to collect the data frorn 7

' :the exhausts The analyzer averages were corrected for cahbratron error and drst’t uszng formula FQ. 7E- B . E E

- jfrom 40 CFR Part 60 Appendrx A, Method 7E: A dragram of the sampllng tram 1s shown in, Frgure 2

: V 2 Oxygen —The 02 samphng was conducted in accordance wrth U S EPA Reference Method 3A A

o 'Servornex Model 14OOM portable stack gas analyzer was used to momtor the exhausts A heated teflon
samp!e Irne was used to transport the exhaUSt gases to a gas condltloner to remove m0|sture and reduce - -
: _Hithe temperature From the gas cond[troner stack gases were passed to the ana!yzers The analyzers L
: produce rnstantaneous readouts of the 02 concentratlons (%) ' ' "

'_The analyzer was ca[rbrated by dlrect rnJectEon pnor to the testmg A Span gas of 20, 96% Gz was used to - R -

establlsh the mrtial Instrument callbrations Cahbration gases of- 12 1% 02 and S 96% Oz were used to

iy determme the calrbratron error of the anaiyzer The sarnphng system (from the: back of the stack probe to

' -the analyzer) was anected usmg the 12,1% Oz gas to determrne the system bras After each sample a _
L system zero and system inJectlon of 12 1% 02 were performed to estabhsh system drift and system b:as
o 'durlng the test perrod Al caljbrat;on gases were’ EPA Protocol 1 Certrﬂed , " - S '

" The analyzer was callbrated to the output of the data acqursrtlon system (DAS) used to coilect the data from

+ the exhausts The analyzer averages were corrected for calrbratron error and. dnft usmg formu[a EQ 7Ew5
" from 40 CFR Part 60 Appendrx A Method 7E. A dragram of the samplrng trazn is shown |n Flgure 2 .

. This report was prepared by: |

in K, Byrd

DavIdD Engelhardt = C S :
VlcePresldent R o S —p;f—eS'deﬂt_ N

" - Steph
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