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Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Wet Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 10:03:11 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 1001 1002 1003 1004 1005 1006 1007 1008
Ambient Conditions
Dry Bulb, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Wet Bulb, °F 15.8 57.1 63.1 67.0 69.7 72.2 72.9 75.6
RH, % 80.0 40.0 33.0 30.2 21.7 18.4 16.8 12.7
Altitude, ft 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0
Ambient Pressure, psia 14.132 14.131 14.131 14.131 14.131 14.131 14.131 14.131

Engine Inlet
Comp Inlet Temp, °F 17.0 59.3 66.0 70.4 74.2 77.4 78.5 82.3
RH, % 80.0 87.8 85.3 84.1 80.2 78.3 77.3 74.2
Conditioning NONE EVAP EVAP EVAP EVAP EVAP EVAP EVAP
Tons or kBtu/hr 0 0 0 0 0 0 0 0

Pressure Losses
Inlet Loss, inH20 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Exhaust Loss, inH20 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00

kW, Gen Terms 102559 101180 98920 97178 95794 94586 94184 92802
Est. Btu/kW-hr, LHV 7692 7825 7859 7895 7924 7951 7960 7991

Fuel Flow
MMBtu/hr, LHV 788.9 791.7 777.5 767.2 759.1 752.0 749.7 741.6
lb/hr 38298 38434 37741 37244 36850 36507 36392 35999

NOx Control Water Water Water Water Water Water Water Water

Water Injection
lb/hr 34336 31712 29964 29391 28943 28549 28420 27969
Temperature, °F 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Intercooler Water-Air Water-Air Water-Air Water-Air Water-Air Water-Air Water-Air Water-Air
Humidification OFF OFF OFF OFF OFF OFF OFF OFF
IC Heat Extraction, btu/s 20327 25204 25547 26377 26949 27528 27705 28353
KOD Water Extraction, lb/s 0.0 0.0 0.1 0.8 1.2 1.7 1.9 2.4

Control Parameters
HP Speed, RPM 9245 9353 9357 9357 9357 9357 9357 9358
LP Speed, RPM 5062 5318 5282 5278 5275 5273 5272 5270
PT Speed, RPM 3600 3600 3600 3600 3600 3600 3600 3600
PS3 - CDP, psia 567.0 554.3 545.0 537.9 532.3 527.5 525.9 520.3
T23 - Intcrl Inlet Temp, °F 284.7 335.9 341.5 344.9 348.0 350.5 351.3 354.3
P23 - Intcrl Inlet Pressure, psia 57.2 54.1 53.2 52.6 52.1 51.6 51.5 50.9
W23 - Intcrl Inlet Flow, lb/s 455.9 438.6 431.5 426.6 422.7 419.3 418.2 414.3
T25 - HPC Inlet Temp, °F 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
T3CRF - CDT, °F 713 724 722 722 721 721 721 721
T48IN, °R 1984 2031 2031 2031 2031 2031 2031 2031
T48IN, °F 1525 1571 1572 1572 1572 1572 1572 1572

Exhaust Parameters
Temperature, °F 742.9 785.2 790.1 793.6 796.5 799.0 799.9 802.8
lb/sec 473.5 455.7 447.8 442.0 437.4 433.4 432.0 427.4
lb/hr 1704740 1640417 1612121 1591227 1574639 1560185 1555359 1538790
Energy, Btu/s- Ref 0 °R 146380 147201 145404 143954 142805 141804 141469 140320
Cp, Btu/lb-R 0.2729 0.2766 0.2771 0.2772 0.2774 0.2775 0.2775 0.2776

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)
NOx ppmvd Ref 15% O2 25 25 25 25 25 25 25 25
NOx as NO2, lb/hr 79 80 78 77 76 76 75 75
CO ppmvd Ref 15% O2 153 125 118 117 117 116 116 115
CO, lb/hr 295.90 241.98 225.12 220.32 216.59 213.31 212.23 208.49
CO2, lb/hr 102679.70 103098.50 101260.30 99930.51 98875.54 97956.72 97649.27 96595.50
HC ppmvd Ref 15% O2 8 6 5 5 5 5 5 5
HC, lb/hr 8.35 6.03 5.38 5.23 5.12 5.01 4.98 4.87
SOX as SO2, lb/hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Wet Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 10:03:11 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 1001 1002 1003 1004 1005 1006 1007 1008

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 1.2311 1.2210 1.2195 1.2194 1.2194 1.2193 1.2193 1.2193
N2 72.2031 71.6118 71.5235 71.5202 71.5173 71.5149 71.5139 71.5110
O2 13.5613 13.0102 12.9897 12.9904 12.9909 12.9913 12.9915 12.9920
CO2 6.0232 6.2849 6.2812 6.2801 6.2793 6.2785 6.2782 6.2774
H20 6.9603 7.8537 7.9686 7.9724 7.9757 7.9787 7.9797 7.9832
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0174 0.0148 0.0140 0.0138 0.0138 0.0137 0.0136 0.0135
HC 0.0005 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
NOX 0.0032 0.0033 0.0033 0.0033 0.0033 0.0033 0.0033 0.0033

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.9722 0.9743 0.9744 0.9744 0.9743 0.9743 0.9743 0.9743
N2 81.3150 81.4906 81.4926 81.4921 81.4918 81.4914 81.4913 81.4909
O2 13.3711 12.9616 12.9575 12.9587 12.9597 12.9605 12.9608 12.9618
CO2 4.3179 4.5526 4.5556 4.5550 4.5545 4.5542 4.5540 4.5535
H20 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0196 0.0168 0.0159 0.0158 0.0157 0.0156 0.0156 0.0154
HC 0.0010 0.0007 0.0007 0.0007 0.0007 0.0006 0.0006 0.0006
NOX 0.0032 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.8666 0.8554 0.8538 0.8538 0.8537 0.8537 0.8536 0.8536
N2 72.4800 71.5473 71.4105 71.4054 71.4011 71.3973 71.3959 71.3914
O2 11.9183 11.3801 11.3544 11.3548 11.3550 11.3551 11.3552 11.3554
CO2 3.8488 3.9971 3.9920 3.9912 3.9906 3.9900 3.9898 3.9892
H20 10.8651 12.2018 12.3718 12.3775 12.3824 12.3867 12.3883 12.3934
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0174 0.0147 0.0139 0.0138 0.0137 0.0137 0.0136 0.0135
HC 0.0009 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
NOX 0.0028 0.0030 0.0029 0.0029 0.0029 0.0029 0.0029 0.0029

Aero Energy Fuel Number 900-773 (SCG-Blythe)
Volume % Weight %

Hydrogen 0.0000 0.0000
Methane 95.9992 91.2962
Ethane 1.7359 3.0943
Ethylene 0.0000 0.0000
Propane 0.3325 0.8692
Propylene 0.0000 0.0000
Butane 0.1224 0.4217
Butylene 0.0000 0.0000
Butadiene 0.0000 0.0000
Pentane 0.0343 0.1467
Cyclopentane 0.0000 0.0000
Hexane 0.0258 0.1318
Heptane 0.0000 0.0000
Carbon Monoxide 0.0000 0.0000
Carbon Dioxide 1.1961 3.1207
Nitrogen 0.5537 0.9195
Water Vapor 0.0000 0.0000
Oxygen 0.0000 0.0000
Hydrogen Sulfide 0.0000 0.0000
Ammonia 0.0000 0.0000

Btu/lb, LHV 20600
Btu/scf, LHV 918
Btu/scf, HHV 1018
Btu/lb, HHV 22838
Fuel Temp, °F 77.0
NOx Scalar 0.983
Specific Gravity 0.58



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Wet Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 10:03:11 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 1001 1002 1003 1004 1005 1006 1007 1008

Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.1 28.0 28.0 28.0 28.0 28.0 28.0 28.0

Inlet Flow Wet, pps 456.1 438.8 431.7 426.9 422.9 419.5 418.4 414.5
Inlet Flow Dry, pps 455.4 434.5 426.5 420.9 416.5 412.6 411.3 406.9

Shaft HP 139434 137571 134519 132167 130298 128668 128125 126260

Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.986 0.986 0.986 0.986 0.986 0.986 0.986
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A

8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0

CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CardPack 87o 87o 87o 87o 87o 87o 87o 87o
Intercooler CardPack 87m 87m 87m 87m 87m 87m 87m 87m

NSI 332 334 334 334 334 334 334 334
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0

XNENG



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Dry Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 11:29:33 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 2001 2002 2003 2004 2005 2006 2007 2008
Ambient Conditions
Dry Bulb, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Wet Bulb, °F 15.8 57.1 63.1 67.0 69.7 72.2 72.9 75.6
RH, % 80.0 40.0 33.0 30.2 21.7 18.4 16.8 12.7
Altitude, ft 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0
Ambient Pressure, psia 14.132 14.131 14.131 14.131 14.131 14.131 14.131 14.131

Engine Inlet
Comp Inlet Temp, °F 17.0 59.3 66.0 70.4 74.2 77.4 78.5 82.3
RH, % 80.0 87.8 85.3 84.1 80.2 78.3 77.3 74.2
Conditioning NONE EVAP EVAP EVAP EVAP EVAP EVAP EVAP
Tons or kBtu/hr 0 0 0 0 0 0 0 0

Pressure Losses
Inlet Loss, inH20 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Exhaust Loss, inH20 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00

kW, Gen Terms 102559 101180 98920 95205 89624 83872 81651 71573
Est. Btu/kW-hr, LHV 7692 7825 7859 7904 7980 8072 8112 8348

Fuel Flow
MMBtu/hr, LHV 788.9 791.7 777.5 752.6 715.2 677.1 662.4 597.5
lb/hr 38298 38434 37741 36532 34721 32867 32154 29007

NOx Control Water Water Water Water Water Water Water Water

Water Injection
lb/hr 34336 31712 29964 28373 26660 24605 23877 20656
Temperature, °F 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Intercooler
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Humidification OFF OFF OFF OFF OFF OFF OFF OFF
IC Heat Extraction, btu/s 20327 25204 25547 24359 22565 21023 20406 17380
KOD Water Extraction, lb/s 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Control Parameters
HP Speed, RPM 9245 9353 9357 9384 9410 9410 9410 9410
LP Speed, RPM 5062 5318 5282 5218 5135 5069 5049 4969
PT Speed, RPM 3600 3600 3600 3600 3600 3600 3600 3600
PS3 - CDP, psia 567.0 554.3 545.0 529.5 507.1 484.3 475.5 434.5
T23 - Intcrl Inlet Temp, °F 284.7 335.9 341.5 344.6 346.1 346.5 346.6 340.5
P23 - Intcrl Inlet Pressure, psia 57.2 54.1 53.2 52.6 51.7 50.7 50.3 47.8
W23 - Intcrl Inlet Flow, lb/s 455.9 438.6 431.5 419.3 402.2 385.5 378.9 355.9
T25 - HPC Inlet Temp, °F 100.0 100.0 100.0 107.0 117.0 124.0 127.0 137.0
T3CRF - CDT, °F 713 724 722 728 736 738 739 743
T48IN, °R 1984 2031 2031 2032 2029 2020 2018 2008
T48IN, °F 1525 1571 1572 1572 1569 1561 1558 1548

Exhaust Parameters
Temperature, °F 742.9 785.2 790.1 798.6 808.3 815.3 818.4 836.8
lb/sec 473.5 455.7 447.8 435.0 417.0 399.3 392.4 359.7
lb/hr 1704740 1640417 1612121 1565973 1501290 1437517 1412577 1294998
Energy, Btu/s- Ref 0 °R 146380 147201 145404 142421 137700 132639 130670 121614
Cp, Btu/lb-R 0.2729 0.2766 0.2771 0.2777 0.2782 0.2784 0.2785 0.2791

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)
NOx ppmvd Ref 15% O2 25 25 25 25 25 25 25 25
NOx as NO2, lb/hr 79 80 78 76 72 68 67 60
CO ppmvd Ref 15% O2 153 125 118 115 118 124 128 139
CO, lb/hr 295.90 241.98 225.12 211.48 206.31 206.23 207.37 203.15
CO2, lb/hr 102679.70 103098.50 101260.30 98027.79 93164.22 88178.60 86258.18 77798.05
HC ppmvd Ref 15% O2 8 6 5 5 5 5 6 7
HC, lb/hr 8.35 6.03 5.38 4.93 4.92 5.12 5.25 5.43
SOX as SO2, lb/hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Dry Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 11:29:33 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 2001 2002 2003 2004 2005 2006 2007 2008

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 1.2311 1.2210 1.2195 1.2177 1.2169 1.2165 1.2164 1.2163
N2 72.2031 71.6118 71.5235 71.4187 71.3753 71.3506 71.3459 71.3390
O2 13.5613 13.0102 12.9897 12.9887 13.0524 13.1459 13.1834 13.3208
CO2 6.0232 6.2849 6.2812 6.2599 6.2056 6.1341 6.1064 6.0076
H20 6.9603 7.8537 7.9686 8.0979 8.1324 8.1349 8.1295 8.0970
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0174 0.0148 0.0140 0.0135 0.0137 0.0143 0.0147 0.0157
HC 0.0005 0.0004 0.0003 0.0003 0.0003 0.0004 0.0004 0.0004
NOX 0.0032 0.0033 0.0033 0.0033 0.0033 0.0033 0.0032 0.0032

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.9722 0.9743 0.9744 0.9743 0.9739 0.9735 0.9733 0.9726
N2 81.3150 81.4906 81.4926 81.4856 81.4569 81.4176 81.4022 81.3466
O2 13.3711 12.9616 12.9575 12.9744 13.0414 13.1330 13.1688 13.2982
CO2 4.3179 4.5526 4.5556 4.5464 4.5081 4.4556 4.4350 4.3606
H20 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0196 0.0168 0.0159 0.0154 0.0157 0.0164 0.0168 0.0179
HC 0.0010 0.0007 0.0007 0.0006 0.0007 0.0007 0.0007 0.0008
NOX 0.0032 0.0034 0.0034 0.0034 0.0033 0.0033 0.0033 0.0032

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.8666 0.8554 0.8538 0.8519 0.8511 0.8507 0.8506 0.8505
N2 72.4800 71.5473 71.4105 71.2489 71.1834 71.1475 71.1411 71.1336
O2 11.9183 11.3801 11.3544 11.3445 11.3966 11.4764 11.5088 11.6287
CO2 3.8488 3.9971 3.9920 3.9752 3.9396 3.8936 3.8759 3.8131
H20 10.8651 12.2018 12.3718 12.5626 12.6122 12.6141 12.6054 12.5549
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0174 0.0147 0.0139 0.0135 0.0137 0.0143 0.0146 0.0156
HC 0.0009 0.0006 0.0006 0.0006 0.0006 0.0006 0.0007 0.0007
NOX 0.0028 0.0030 0.0029 0.0029 0.0029 0.0029 0.0029 0.0028

Aero Energy Fuel Number 900-773 (SCG-Blythe)
Volume % Weight %

Hydrogen 0.0000 0.0000
Methane 95.9992 91.2962
Ethane 1.7359 3.0943
Ethylene 0.0000 0.0000
Propane 0.3325 0.8692
Propylene 0.0000 0.0000
Butane 0.1224 0.4217
Butylene 0.0000 0.0000
Butadiene 0.0000 0.0000
Pentane 0.0343 0.1467
Cyclopentane 0.0000 0.0000
Hexane 0.0258 0.1318
Heptane 0.0000 0.0000
Carbon Monoxide 0.0000 0.0000
Carbon Dioxide 1.1961 3.1207
Nitrogen 0.5537 0.9195
Water Vapor 0.0000 0.0000
Oxygen 0.0000 0.0000
Hydrogen Sulfide 0.0000 0.0000
Ammonia 0.0000 0.0000

Btu/lb, LHV 20600
Btu/scf, LHV 918
Btu/scf, HHV 1018
Btu/lb, HHV 22838
Fuel Temp, °F 77.0
NOx Scalar 0.983
Specific Gravity 0.58



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Dry Spread (Permit & High Ambients)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/29/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 11:29:33 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 2001 2002 2003 2004 2005 2006 2007 2008

Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.1 28.0 28.0 27.9 27.9 27.9 27.9 27.9

Inlet Flow Wet, pps 456.1 438.8 431.7 419.5 402.4 385.7 379.1 356.1
Inlet Flow Dry, pps 455.4 434.5 426.5 413.6 396.3 379.3 372.7 349.6

Shaft HP 139434 137571 134519 129503 121970 114209 111213 97625

Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.986 0.986 0.986 0.985 0.985 0.985 0.983
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A

8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0

CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CardPack 87o 87o 87o 87o 87o 87o 87o 87o
Intercooler CardPack 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry

NSI 332 334 334 334 301 301 301 301
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0

XNENG 1 1 1 1 1 1 1 1



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/31/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 7:15:49 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 3001 3002 3003 3004 3005 3006 3007 3008
Ambient Conditions
Dry Bulb, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Wet Bulb, °F 15.8 57.1 63.1 67.0 69.7 72.2 72.9 75.6
RH, % 80.0 40.0 33.0 30.2 21.7 18.4 16.8 12.7
Altitude, ft 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0 1080.0
Ambient Pressure, psia 14.132 14.131 14.131 14.131 14.131 14.131 14.131 14.131

Engine Inlet
Comp Inlet Temp, °F 17.0 59.3 66.0 70.4 74.2 77.4 78.5 82.3
RH, % 80.0 87.8 85.3 84.1 80.2 78.3 77.3 74.2
Conditioning NONE EVAP EVAP EVAP EVAP EVAP EVAP EVAP
Tons or kBtu/hr 0 0 0 0 0 0 0 0

Pressure Losses
Inlet Loss, inH20 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Exhaust Loss, inH20 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00

kW, Gen Terms 92017 90791 88782 87339 86356 76951 76752 69318
Est. Btu/kW-hr, LHV 7821 7934 7976 8004 8026 8191 8201 8411

Fuel Flow
MMBtu/hr, LHV 719.7 720.3 708.1 699.1 693.1 630.3 629.5 583.0
lb/hr 34936 34967 34374 33934 33645 30597 30556 28303

NOx Control Water Water Water Water Water Water Water Water

Water Injection
lb/hr 30177 27378 25887 25313 25395 21958 22030 19904
Temperature, °F 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Intercooler
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Dry 

Secondary
Humidification OFF OFF OFF OFF OFF OFF OFF OFF
IC Heat Extraction, btu/s 18079 22859 23161 22636 21868 19587 19359 16765
KOD Water Extraction, lb/s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Parameters
HP Speed, RPM 9183 9277 9281 9324 9383 9349 9369 9396
LP Speed, RPM 4885 5092 5101 5095 5090 4996 4998 4951
PT Speed, RPM 3600 3600 3600 3600 3600 3600 3600 3600
PS3 - CDP, psia 527.5 517.0 508.5 501.2 495.2 458.6 457.2 425.6
T23 - Intcrl Inlet Temp, °F 274.7 326.4 332.7 337.9 343.4 340.9 342.3 337.0
P23 - Intcrl Inlet Pressure, psia 54.8 52.2 51.4 51.2 51.1 49.4 49.3 47.2
W23 - Intcrl Inlet Flow, lb/s 432.7 414.8 408.0 401.0 394.5 368.4 367.2 352.4
T25 - HPC Inlet Temp, °F 100.0 100.0 100.0 107.0 117.0 124.0 127.0 137.0
T3CRF - CDT, °F 702 709 708 717 731 728 732 741
T48IN, °R 1958 1994 1994 2003 2016 1996 2001 2003
T48IN, °F 1499 1534 1535 1543 1557 1536 1541 1543

Exhaust Parameters
Temperature, °F 740.4 775.4 780.6 791.7 805.8 811.3 816.4 838.8
lb/sec 444.3 429.8 422.5 415.3 408.7 381.0 379.2 352.9
lb/hr 1599537 1547248 1520892 1495049 1471442 1371647 1365132 1270451
Energy, Btu/s- Ref 0 °R 136760 137310 135746 134911 134566 125907 125914 119450
Cp, Btu/lb-R 0.2721 0.2754 0.2760 0.2768 0.2778 0.2777 0.2781 0.2791

Emissions (NOT FOR USE IN ENVIRONMENTAL PERMITS)
NOx ppmvd Ref 15% O2 25 25 25 25 25 25 25 25
NOx as NO2, lb/hr 72 72 71 70 70 63 63 59
CO ppmvd Ref 15% O2 156 124 117 110 111 104 112 133
CO, lb/hr 274.04 218.06 203.38 188.77 187.52 159.90 172.08 189.86
CO2, lb/hr 93680.51 93828.64 92253.31 91090.77 90306.37 82159.49 82026.20 75927.67
HC ppmvd Ref 15% O2 8 5 5 4 4 4 5 6
HC, lb/hr 7.80 5.39 4.83 4.25 4.23 3.39 3.92 4.94
SOX as SO2, lb/hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/31/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 7:15:49 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 3001 3002 3003 3004 3005 3006 3007 3008

Exh Wght % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 1.2335 1.2241 1.2222 1.2200 1.2179 1.2186 1.2179 1.2168
N2 72.3458 71.7955 71.6821 71.5536 71.4317 71.4738 71.4305 71.3690
O2 13.8432 13.3829 13.3470 13.2701 13.1690 13.3942 13.3525 13.3757
CO2 5.8567 6.0642 6.0657 6.0928 6.1373 5.9898 6.0087 5.9764
H20 6.7001 7.5156 7.6661 7.8474 8.0279 7.9084 7.9743 8.0435
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0171 0.0141 0.0134 0.0126 0.0127 0.0117 0.0126 0.0149
HC 0.0005 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0004
NOX 0.0031 0.0032 0.0032 0.0032 0.0033 0.0032 0.0032 0.0032

Exh Mole % Dry (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.9711 0.9727 0.9728 0.9731 0.9734 0.9724 0.9726 0.9724
N2 81.2151 81.3563 81.3623 81.3836 81.4148 81.3287 81.3417 81.3272
O2 13.6054 13.2768 13.2632 13.2139 13.1407 13.3434 13.3120 13.3443
CO2 4.1852 4.3742 4.3826 4.4112 4.4527 4.3386 4.3555 4.3351
H20 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0192 0.0160 0.0152 0.0144 0.0145 0.0133 0.0144 0.0170
HC 0.0010 0.0007 0.0006 0.0006 0.0006 0.0005 0.0006 0.0008
NOX 0.0031 0.0032 0.0032 0.0033 0.0033 0.0032 0.0032 0.0032

Exh Mole % Wet (NOT FOR USE IN ENVIRONMENTAL PERMITS)
AR 0.8694 0.8590 0.8569 0.8545 0.8522 0.8530 0.8522 0.8511
N2 72.7107 71.8420 71.6653 71.4647 71.2738 71.3449 71.2768 71.1815
O2 12.1807 11.7242 11.6825 11.6035 11.5039 11.7054 11.6648 11.6796
CO2 3.7469 3.8627 3.8603 3.8736 3.8981 3.8060 3.8166 3.7943
H20 10.4715 11.6946 11.9183 12.1878 12.4560 12.2758 12.3737 12.4751
SO2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CO 0.0172 0.0141 0.0134 0.0126 0.0127 0.0116 0.0126 0.0149
HC 0.0009 0.0006 0.0006 0.0005 0.0005 0.0004 0.0005 0.0007
NOX 0.0028 0.0029 0.0029 0.0029 0.0029 0.0028 0.0028 0.0028

Aero Energy Fuel Number 900-773 (SCG-Blythe)
Volume % Weight %

Hydrogen 0.0000 0.0000
Methane 95.9992 91.2962
Ethane 1.7359 3.0943
Ethylene 0.0000 0.0000
Propane 0.3325 0.8692
Propylene 0.0000 0.0000
Butane 0.1224 0.4217
Butylene 0.0000 0.0000
Butadiene 0.0000 0.0000
Pentane 0.0343 0.1467
Cyclopentane 0.0000 0.0000
Hexane 0.0258 0.1318
Heptane 0.0000 0.0000
Carbon Monoxide 0.0000 0.0000
Carbon Dioxide 1.1961 3.1207
Nitrogen 0.5537 0.9195
Water Vapor 0.0000 0.0000
Oxygen 0.0000 0.0000
Hydrogen Sulfide 0.0000 0.0000
Ammonia 0.0000 0.0000

Btu/lb, LHV 20600
Btu/scf, LHV 918
Btu/scf, HHV 1018
Btu/lb, HHV 22838
Fuel Temp, °F 77.0
NOx Scalar 0.983
Specific Gravity 0.58



Estimated Average Engine Performance NOT FOR GUARANTEE, REFER TO PROJECT F&ID FOR DESIGN

GE Energy

Performance By: JOHN SEIDLER
Project Info: CPV Sentinel-Part Load Dry Cooled Runs (approx for output matching)

Engine: LMS100 PA
Deck Info: G0179C - 87o.scp Date: 10/31/2007
Generator: BDAX 82-445ER 60Hz, 13.8kV, 0.9PF (35404) Time: 7:15:49 AM

Fuel: Site Gas Fuel#900-773T, 20600 Btu/lb,LHV Version: 3.5.11

Case # 3001 3002 3003 3004 3005 3006 3007 3008

Engine Exhaust
Exhaust Avg. Mol. Wt., Wet Basis 28.2 28.0 28.0 28.0 28.0 28.0 28.0 27.9

Inlet Flow Wet, pps 433.0 415.0 408.2 401.2 394.7 368.6 367.4 352.6
Inlet Flow Dry, pps 432.3 410.9 403.2 395.6 388.7 362.6 361.2 346.1

Shaft HP 125200 123545 120834 118887 117561 104875 104606 94586

Generator Information
Capacity kW 201459 170534 161551 155302 145668 138446 135236 124063
Efficiency 0.986 0.985 0.985 0.985 0.985 0.984 0.984 0.983
Inlet Temp, °F 17.0 72.0 83.0 90.0 100.0 107.0 110.0 120.0
Gear Box Loss N/A N/A N/A N/A N/A N/A N/A N/A

8th Stage Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Temperature, °R 0 0 0 0 0 0 0 0

CDP Bleed
Flow, pps 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressure, psia 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CardPack 87o 87o 87o 87o 87o 87o 87o 87o
Intercooler CardPack 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry 87m_dry

NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0
NSI 0 0 0 0 0 0 0 0

XNENG



 

 

APPENDIX D-2 
 

DESERT WATER AGENCY ENGINEER’S REPORT 



























































































































 

 

APPENDIX D-3 
 

PALMWOOD PROJECT 
WATER SUPPLY AND VERIFICATION REPORT 



















































































































 

 

APPENDIX D-4 
 

JANUARY 23, 2007 
PRE-FILING MEETING PRESENTATION 



1

CPV Ocotillo, LLC
Pre-filing Meeting with the CEC

Sacramento, CA
Tuesday January 23, 2007



2CPV Ocotillo

Agenda

Introductions
Project Overview
Air
Water
Land Use



3CPV Ocotillo

Facility Description
Nominal 850 MW natural gas-fired, simple cycle facility

High efficiency – over 10% more efficient than LM6K
Equipped with water injection and SCRs for NOx control
Eight (8) General Electric LMS100 combustion turbines 
Oxidation catalysts will control CO & VOC emissions

Design optimizes output and efficiency given the hot, arid site conditions 
Mechanical-draft wet evaporative cooling towers 
Foggers to enhance performance.

Water supply/discharge
Plan to use reclaimed water for process supply
Crystalizer/zero-liquid discharge system

Electric Interconnect
230 kV Devers substation
Facilities Study complete w/ change to LMS100 technology approved by CAISO

Gas Interconnect
SoCalGas 24” lateral approximately 2 miles southeast of site
Interconnection Study complete
CPV Ocotillo & SoCalGas coordinating on easement for interconnect



4CPV Ocotillo

CPV Ocotillo Site
37 Acre Site, located within the LA Basin local resource 
area, 8 miles northwest of Palm Springs in Riverside 
County.

Zoned for Public Facilities in the General Plan which allows 
for electric generation stations and corridors.

Location adjacent to the Devers substation is characterized 
by industrial use with wind farms and power lines 
surrounding site 

SoCalGas linear ~ 2 miles from the site.



5CPV Ocotillo

CPV Ocotillo Site Map

Project Site

SCE Devers
Substation

Gas Interconnect 
Route

SoCalGas 2 x 30”

SoCalGas 24”



6CPV Ocotillo

Air Quality – Proposed BACT Levels

NOx:  2.5 ppm
CO:  6.0 ppm
ROG:  2.0 ppm
SOX:  PUC Quality Natural Gas
PM10:  PUC Quality Natural Gas



7CPV Ocotillo

Air Quality – Proposed Offset Strategy

NOx: RECLAIM Trading Credits
CO: Not required
ROG: Emission Reduction Credits from Open 

Market
SOX: Priority Reserve Offsets
PM10: Priority Reserve Offsets



8CPV Ocotillo

Water Supply
Requirements

Average of 1.0 mgd/1,100 AF/yr
Storage capacity to match peaking dispatch 

Water Source
Reclaimed water from MSWD Horton WWTP (negotiations in progress)
Horton current capacity:  1.3 mgd/1,580 AF/yr
Above ground storage impractical (~41 million gallons)
Sub-Basin used for storage capacity of reclaimed water owned by Ocotillo
Recovery of Ocotillo-stored water via on-site wells

Recharge of Sub-Basin
DWA collects fees to recharge sub-basin (thus, Ocotillo pays to recharge 
even when recovering water for which it holds title) 



9CPV Ocotillo

SUBASIN MAP



10CPV Ocotillo

Ocotillo Water Plan

MSWD
Horton WWTP

Mission Creek Sub Basin

Title 22 Recycled Water Purchased 
by Ocotillo and Banked for Future 
Extraction

A Ocotillo

ZLD Solids

A = MSWD/Ocotillo Reclaimed 
Water Agreement (In Negotiation)

DWAB

B = DWA/Ocotillo Well Metering 
Agreement (Existing)

DWA Collects Well 
Metering Fees and 
Procures Water to 
Recharge Basin

Well Metering Fees

Horton Spreading 
Basin

Extraction

Wells

DWA Spreading 
Basin



11CPV Ocotillo

Land Use
General Plan Designation

Site designated as Public Facilities
Electric Generating Stations are a specifically allowed use 

Zoning Designation
Pending designation of Community Development Foundation Public 
Facilities
Electric Generating Stations are a specifically allowed use
Amendment passed by Planning Commission on 
October 18, 2006
Amendment scheduled to come before Board of Supervisors on March 27, 
2007



12CPV Ocotillo

SCE RFO Process
CPV Ocotillo short-listed in SCE NewGen RFO process for up to 8 LMS100 units

CPV Ocotillo one of a handful of projects capable of meeting SCE’s Fast Track criteria
Completed Facilities Study
On line date prior to August 2010
SCE has preference for projects with earlier on-line dates

Project is designed for needs identified in LA Basin by SCE and CAISO
Quick Start Capability – Start within 10 minutes
Black Start Service – plant equipped w/ one black start generator
Regulation Service – each unit equipped with AGC

Advanced negotiations with SCE underway for Tolling Agreement under Fast Track
Negotiations complete by January 31, 2007
Execution of contracts by February 15, 2007 

Guaranteed Delivery Dates in Contract
Units 1 -3:  July 1, 2009
Units 4-8:  August 1, 2010



13CPV Ocotillo

Project Schedule

July 1, 2009Guaranteed Commercial Operations Date  (first 3 
units)

June 2009Commercial Operations Date (first 3 units)

June 2008Construction NTP Issued

June 2008AFC Certification/ Other Permits Completion

May 15, 2007AFC Data Adequacy

April 1, 2007AFC Submittal to CEC

February 15, 2007Tolling Agreement Executed

Q4-06 Q1-07 Q2-07 Q3-07 Q4-07 Q1-08 Q2-08 Q3-08 Q4-08 Q1-09 Q2-09 Q3-09 Q4-09 Q1-10 Q2-10 Q3-10
SCE RFP PROCESS Milestone

Negotiate / Execute Fast Track PPA w/ SCE Feb. 15, 2007
CPUC Approval of PPA Sep. 1, 2007
Gauranteed COD Date: Units 1 - 3 July 1, 2009 1-Jul-09
Guaranteed COD Date : Units 4 - 8 Aug. 1, 2009 1-Aug-10

PERMITTING
CEC AFC Prep/Submittal Apr. 1, 2007
CEC AFC Data Adequacy May 15, 2007
CEC Review/Hearings/Approval May 15, 2008

CONSTRUCTION
Construction / COD first 3 units Jun-09
Construction / COD units 4 - 8 Apr-10

CPV Ocotillo Development Schedule


	Appendix D-1 - Cooling System Info.pdf
	Appendix D-2 - Engineer's Report DWA April 2007.pdf
	Appendix D-3 - Palmwood.pdf
	D4 Pre Filing Meeting.pdf



