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Riverton 12 Conversion to Combined Cycle

Appendix A
January 25, 2013
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Riverton 12 Conversion to Combined Cycle

Appendix A
January 25, 2013

Table A-4 Individual Unit’s Baseline Actual Emissions Summary

BAE
[Unit 7]
The 24 Heat input Emission
month Emissions used rate
Source period used Pollutant (tpy) (MMBtu) (Ib/MMBtu)
EDR Sep 08-Aug10 SOx 1792 2,052,580  1.74610
EDR Nov 08-Oct10 NOx 421 2,074,191 0.40594
EIQ Nov 08-Oct10 CcO 30 2,074,191 0.02893
EIQ Nov 08-Oct10 vVOoC 3 2,074,191 0.00289
EQ Nov 08-Oct10 Lead 0.2 2,074,191 0.00015
TRI Nov 08-Oct10 SAM 2,074,191 0.00053
TRI Nov 08-Oct10 HF 9 2,074,191 0.00820
EIQ Nov 08-Oct10 PM 35 2,074,191 0.03375
EQ Nov 08-Oct10 PM 10 24 2,074,191 0.02314
EQ Nov 08-Oct10 PM2.5 12 2,074,191 0.01157
GHG rpt.  Nov 08-Oct10 GHG CO2e 218,703 2,074,191 210.88029
baseline fugitive PM emissions for 7 & 8 inlcuded only in unit 7 data
BAE
[Unit 8]
The 24 I Heat input Emission
month Emissions used rate
Source period used Pollutant (tpy) (MMBtu) (Ib/MMBtu)
EDR Sep 08-Aug10 SOx 3212 3,930,150  1.63454
EDR Dec 08-Nov10 NOx 699 3,956,021 0.35339
EQ May 09-Apr 11 Cco 60 3,982,151 0.03013
EQ May 09-Apr 11 VOC 7 3,982,151 0.00352
EQ May 09-Apr 11 Lead 0.3 3,982,151 0.00015
TRI May 09-Apr 11 SAM 1 3,982,151 0.00053
TRI May 09-Apr 11 HF 16 3,982,151 0.00804
EQ May 09-Apr 11 PM 56 3,982,151 0.02813
EQ May 09-Apr 11 PM 10 42 3,982,151 0.02109
EQ May 09-Apr 11 PM2.5 14 3,982,151 0.00703
GHG rpt.  May 09-Apr 11 GHG CO2e 421,531 3,982,151 211.71020
BAE
[Unit 12]
I
The 24 Heat input Emission
month Emissions used rate
Source period used Pollutant (tpy) (MMBtu) (Ib/MMBtu)
EDR Dec 09-Nov11 SOx 1 2,077,901 0.0006
EDR Jul 10- Jun 12 NOx 34 2,059,690 0.033
EIQ Dec 09-Nov 11 CcO 3 2,077,901 0.003
EQ Dec 09-Nov 11 VOoC 0.3 2,077,901 0.0003
EIQ n/a Lead n/a n/a n/a
TR n/a SAM 9.8E-02 n/a n/a
TRI n/a HF n/a n/a n/a
EQ Dec 09-Nov 11 PM 7 2,077,901 0.0067
EIQ Dec 09-Nov 11 PM 10 7 2,077,901 0.0066
EQ Dec 09-Nov 11 PM2.5 7 2,077,901 0.0066
GHG rpt.  Dec 09-Nov11 GHG CO2e 123,604 2,077,901 118.97

CT calculated PM emissions include both filterable and condensable particulate.

PM rates from AP42 factor




Table A-5 Unit 12 Combined Cycle PTE

PTE After Converting to CC
[Unit 12 CT and HRSG]
Emission Emissions
Pollutant Source (tpy)
SOx B&V 11.7
NOx B&V 62
CO B&V 57
vVoC B&V 47
Lead n/a n/a
SAM B&vV 7
HF n/a n/a
PM B&V 131
PM 10 B&V 131
PM2.5 B&V 131
GHG CO2e B&V 1011254
Includes duct burners
The above analysis uses PTE @ 8,760 hrs/yr
PTE assumes that duct burners w ill operate 100% of unit 12 total operation.

Table A-6.1 Auxiliary Boiler PTE

[Auxillary Boiler]
Operating Emission
Emissions Time Rate
Pollutant (tpy) (hrslyr) (Ibs/hr)
PM 0.41 8760 0.093
=VET 0.41 8760 0.093
PM 2.5 0.41 8760 0.093
Nox 4 8760 0.910
CO 3 8760 0.687
vVOC 0.32 8760 0.074
Sox 0.12 8760 0.028
*CO2e 9336 n/a n/a
18.579 MMBtu/hr
1052 BTU/SFC NG HHV from 2012 fuel analysis
* from emissions calcs w orksheet
w ill have separate stack

Table A-6.2 GHG PTE for the Auxiliary Boiler

Projected actual emissions after converting unit 12 to combined cycle

Auxillary Boiler

GHG Calculations Polutant ~ Design Rate ~ Natural Gas HHV = Emission Factor ~ GWP Total emissions
(mmbtu/hr) (btu/scf) (Ib/mmscf)  (multiplier) (CO2e tpy)
(607 18.579 1052 120000 1 9282.44
N20 18.579 1052 2.2 310 52.755
CH4 18.579 1052 23 4.38 0.779

9336 total CO2e
HHV from 2012 fuel analysis

Design Rate from B&V
Emission Factors from AP42 Table 1.4-2
GWP=global w arming potential

Riverton 12 Conversion to Combined Cycle
Appendix A
January 25, 2013



Table A-7 Emergency Generator PTE

PTE After Converting Unit 12 to CC
[Emergency Generator-limited at 100 hrs/yr]

*Brake HP Emission

Emission Emissions at full Rate
Pollutant Rate Source (tpy) Standby (grams/HP
PM Cummins 0.015 1102 0.12
PM 10 Cummins 0.015 1102 0.12
PM2.5 Cummins 0.015 1102 0.12
Nox Cummins 0.482 1102 3.97
SO2 Cummins 0.012 1102 0.10
(00) Cummins 0.056 1102 0.46
VOC Cummins 0.006 1102 0.09
* BHP @ 1800 RPM (60Hz)
Hours of operation/year = 100 (readiness testing)
1gram= 0.0022 pounds
HC = 0.1 Grams/HP-hr
Hydrocarbon is comprised of 1.053 VOC

39.8 gal/hr -Vendor Data Spec Sheet based on 3/4 Break HP

Table A-8 Cooling Tower PTE

PTE After Converting Unit 12 to CC
[Cooling Tower]

Emission Emissions Rate
Pollutant Source (tpy) (Ib/hr)
*PM B&V 0.6
**PM 10 B&V 0.57 0.13
***PM 2.5 B&V 0.34 0.078
* tpy provided by B&V 8760 hr./yr

**assuming drift eliminator @0.0005%
***South Coast air guidance book. Final Oct. 2006, Table A
"updated CEIDARS Table w ith PM2.5 fractions.
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Table A-11 Auxiliary Boiler Conceptual Data for Calculating PTE.

Coen - Tim Locke (11/20/2012)

Riverton Combined Cycle Conversion Project
Auxiliary Boiler Conceptual Sizing/emmissions data .

steam flow allowance

Steam Flow 15,000 lbs/hr
Feedwater temp 228 °F
Feedwater Pressure 290 psig
Enthalpy 196.9 BTU/Ib.
Steam temperature 450 °F
Steam Pressure 250 psig
Enthalpy 1231.176663 BTU/Ib.
Ah= 1034.252156 BTU/Ib.
BTU output 15,513,782 BTU/hr.
Boiler efficiency estimate 83.50%
BTU input 18,579,380 BTU/hr.
add for pegging steam
temperature in 60 °F
Enthalpy 28.4 BTU/1b.
temperature out 228 °F
Enthalpy 196.8 BTU/Ib.
A h= 168.5 BTU/lb.
Flow 15450 lbs/hr
Losses 2%
Pegging steam flow 2,654,670 BTU/hr
2,655 Ibs/hr
Stack temperature design 300 °F
Design input NO with pegging 18,579,380 BTU/hr

fuel flow calcs

{22,662 BTU / Ib.

820 b/ hr
Flue gas flow wet 19.82 {Ib flue gas / Ib of fuel
16,249 LBS / hr
SCFM 3,611
ACFM 5,178
Stack Height 45 ft
|stack diameter 20 inch
2.18 £t
velocity 2,373 FPM
flow 16249 Ib/hr
Suggested emissio_ns E ppmv (corrected | |lbs/ MMBTU Ibs/hr
to 3% 02)
NO, 40 0.049 0.91
CO 50 0.037 0.687
Sox (.5 gr /100 scfh} 0.0015 0.028
PMiq 0.005 0.093
VvOC 10 0.004 0.074
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Table A-12.1 Vendor Information for Emergency Generator used to estimate PTE.

Power

Generation

Exhaust Emission Data Sheet

750DQFAA
60 Hz Diesel Generator Set

Engine Information:

Compresson Hallo

Ml Cuemming Inc, OST30-G5 NR2 Bore 551 in. (138.mm)
Type 4 Cycla, 507V, 12 Cylinder Diesel Stroke: 6.5in. {165 mm)
Aspiration Turtecharged and Low Temperature afterconled Dizplpcement 1860 U in. (30.4 Mare)

| Emigsion Control Devica Aftorcooiad [AIr-lo-Air
1 1z 34 Eull Full |
- DAT | Standby | Standby | Standby | Prime
- BHF @ 1800 RPM (60 Hz) 276 351 827 e e
Fuel Consumpben (galiHr] 48] 271 39.8 52.7 47.9
Exhaust Gas Fiow (CFM} 2350 520 4830 8210 5880
Exnaust Gas Temperaturs (°F) 653 Gak L B16 788
EXHALIST EMISSION DATA
HC [Total Usburned Hydrocerbons) 0.23 0.11 0,10 0.08 | 0.0%
NOx (Dwdes of Nirogen as NO2} 5,81 4,50 383 3,97 | 3,88
G0 (carbon Monoxida) 1.38 0,448 | 037 0.46 a3
P (Particular Matter) 0.18 0.17 | .14 0.12 013 |
502 (Sulfur Diowide) 0.12 0.1 010 0.10 | 010 i
Smoke | Bosch) 065 0.84 _&T8 0.79 | 080
All Values ane Grams/HP-Hout, Smake is Bosch #
TEST CONDITIONS

Fuel Specificaton

Fusl Tamparaiure

TS IEves

Dats was recorded during sieady-state rated engine speed (+ 25 RPM) with full load [+2%) Presaures. temperatures,
and prressen [Fes were siamlzed

45,5 Cetane Mumber, 3 035 WL% Sulfur, Reference I5081T6-5, A0CFRES.1313-08 Type 2-
0 and ASTM DSTE Mo 2-D.
55 + 8 °F ¢ fuel pump inletj
Intaks Ar Temparatune T8

Barometric Fressuna: 286 +1in Hg
Humidity MO messuremeant cormected bo 75 grashs H200 dry air
Relerence Slandard S0.817h

Tha Kda, HE, OO aind P& srnission data ksbealed ets waes Teeas from @ single engine under e tost conditions ahown abcys [Fta for the oihar
romporents pre ealialed  Thass dala ans subjocied to instrumeniaicon and engine-lo-Sagina varabify Fiekd emeson tesi data ame not guaranised
10 thase faves, Actini feid lestresufs g vany dua 10 (e%! sin condiions, installmicn, uel spedficabon, lesl procedunes and insrumeniatan. Engne
operalioh & sssessha alr Ineks or gxhaus] eshichon beyond publshed madmum imis, of wih mpeoper menieranos. may 1esuts /) seveiedg
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Table A-12.2 Vendor Information for Emergency Generator used to estimate PTE.

Power 2012 EPA Tier 2 Exhaust Emission
Generation Compliance Statement

' 750DQFAA
Stationary Emergency

60 Hz Diesel Generator Set

Compliance Information: )
The engine used in this generator set complies with U5, EPA New Source Performance Standards for Stationary
Emargency emission under the provisions of 40 CFR Part 60 Subpart llll when tested por IS0 8178 D2.

Engina Manulashurer Cummins nc

EPA Cenmmicaba Numbar CLEERLDREAALLITE
EMeclive Date (62872011

Dabe lesusd baf28r2011

£PA Enging Family (Curmmins Emissions Famdy] CCEXLOZD AAD (DHTI)

CARE / AQMD Carticate

Engine Information:

Koot QSTE0/ DSTI0-G/ QST30-05 NA2 Bare 551 m (148 mm]
Engine Namagplale HP 1450 SArohE .5 in {165 mm)
Typa 4 Cycla, 50"V, 12 Cylinger Diesal Displecement. T80 cu in (305 [Hers)
Aspiration  Twbochanged and CAC Comprassion Ratia 40T
Emiszan Contral Device Elsctrenic Caniral Exhaust Stack hameter 2 -8in
Diesel Fuel Emission Limits
02 Cycle Exhaust Emissions | Grams par BHP-hr Grams per KWm-hr
MOx & HOx +
e| o | EM | Nakz| co | ew
Test Resuss - Diesel Fuel (300-4000 pom Sulfur) 4.4 0.5 0.10 ba 07 0.13
EF& Emiesans Limi 48 1.8 .15 &4 15 020
TE6t Resuls - GARB Diesel Fusl (<15 ppm Suur| 40 06 [l B4 [ a.11
CARB EmIBsons Limit an Zh 015 6 33 a.30

The GARE smksoh saLEs are ased on CARL appéoend o ligmiens for convering EPA (500 ppe bl 1o CARE {15 ppm| fusd
Tesl Methogs EFATIANT Monmed emiadans rieand fd ged AGEFRAE el FROETTE- | and smagiiind 89 oed S0iies phscTinead - Ronnaet
Aopandx & 1o Commiert Bpsnd Enepinid (el BOSETE-A o2

Dimsaf Foel Spocificatsony: Celste Mumbal, 8048 Ralerence A5 THW D205 No 240

Holamnca Conddions: & inied Temparabune 555 ATFFF. Fuasl Inkel Tempanmes: 40°C | 1047F], Bammaling Mimiduss 100 GPE G 000 g
Hurmudity: 1007 gy (¥5 graing H200) of dry air; requieed for WOw entrecion, Arstrckons. Indakn Restnichon set 5o 8 masrmum oiesyaiog bl tor
chman Aker Exhmaest Bacs Prassiss snl 10 & madmom aliowabe bmi

Faarty condusied ukiig SlEmEle #s1 methods. meimentalion, (i o elonnces condbions con yield Sfleien mene
Engne cprimlan mith andiises i inkake o swheor resinchion Eayend pubiini MasEmum s or wih mprmper Sameidlios may e
gl preiher el
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Table A-13Pipeline Natural Gas Sample Analysis Used to Calculate Auxiliary Boiler PTE.
CETCON, Inc.

Job Na.;

CJ-7182, CJ-T183, CJ-7184

Date:

July 17, 1B, 15, 2012

Custamer, Empina E_ﬂnnv:t Electric Company

FUEL FACTOR CALCULATION BASED ON FUEL ANALYSIS

MOLE "

COMPONENT MOLES C | MOLES H | MOLES O | MOLES N | MOLES 5
|

METHANE 1we043] oossa| ooese] asaET2

ETHANE 30,070 5363 1o76{ 22478

ETHYLENE 28,054

PROPANE 44 057 0817 2,761 7 436

PROPYLENE 42081

IS0-BUTANE 58,124 0.100 0,400 1.000
IN-BUTANE 58,124 0239 0,956 2390

BUTYLENES 58,108

ISO-PENTANE 72151 0.073 0,365 0.B76

N-PENTANE 72,151

PENTENES 70,135

HEXANE 86 1TE 0,068 0,588 1572

HEPTANE 100,205

OXYGEEN 31.000

NITROGEN 28013 2207 4,414
HYDROGEN 2016

HELILA 4.003

RGON 36 648

CARBON MOMOXIDE R0

CARBON DICXIDE 44.010 0.282 0.282} 0,564

WATER 18,015

HENZENE 78,914

TOLUENE 92,141

HYLBENZENE 106,168 .
YLEWE 108,988

HYDROGEN SULFIDE 38,076

TOTAL LE 106, T35 SO0 829 .58 @474
WEIGHT (LBS) 1282.0 411.0 8.0 81.8
WEIGHT % 7260 23,30 0,61 151 0.00
LHW (BTLSEF): 249 5 = 5UM[(WOLER « LHV) = 10O ]

—» HHV (BTLYSCF)
DEMSITY (LBISCF)

SPRECIFIC GRAVITY!

GOV (BTUARY

MW (LBALBMOLE)!
Fy (DSCFMMMBTLU):
Fo (WESCFMMATLY
F. [SCEMMBTU):
Expecied F;

QAGC Check;

0BT = SUM [{ROLER, » MRV} + 100 |
MBS = S0 | (MDLE B, » DENSTY,) = 100
0.6091 = DENSITY (LASCF]+ DENETY o (0076 LASSGF)
2253 = HHY + DENSITY
17228 = BUM [ (MOLER, « M, )= 106
BETE = 10" o [ {304 o380 + [T 03 =800 + (0 Td « KA « (ARG} - (048 %0 - GOV
TEEET = 10" » [0 W0 + (183« R0) (D14 « 58 + (08T WE] - (048 « 50} [ GO
1031 = 10 » (0337 a0 = GOV
1.7E6H = (0208 « Fy +F,

Corpllenese o Leghilty__ =~  Becuracy~~  Goocficalions <7 Fessceablness_ o

% ﬁtﬁr {Signotura/Dabe]

€ 111/1688 CETCON, laa. All Righis Reasrved
72 of 103

Chrcand by

BHOFTT
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