








Roan's Prairie COE and Avoided Cost of CO2 Comparison for Various Technologies
Key assumptions
Capacity Factor 33%
Hours per Start 10
Fuel Price ($/MMBtu) 5

Conventional with frame‐type 

gas turbines

Reciprocating 

Engines

GE FlexEfficiency 60 
Siemens FlexPlant 

30

Siemens FlexPlant 

10

GE 7F 5‐Series
Siemens SGT6‐

5000F

Siemens SGT6‐

5000F
GE LMS100PA GE 7F 5‐Series GE 7FA.04

Siemens SGT6‐

5000F
Avg

2x1 2x1 2x1 2 1x1 Blocks 36 Engines 6x0 3x0 3x0 3x0 3x0

(Btu/kWh LHV) 5,763 5,781 5,956 6,994 7,378 7,815 8,817 8,930 8,794

(Btu/kWh HHV) 6,400 6,420 6,615 7,767 8,193 8,679 9,791 9,917 9,766

CO2 Emissions 
4 (lbs/MWhgross) 752 754 777 913 963 1,020 1,150 1,165 1,147

Capacity (MWgross) 811 655 615 550 675 600 647 554 694

(Btu/kWh LHV) 5,822 5,905 6,008 7,081 7,427 8,028 8,980 9,135 9,158

(Btu/kWh HHV) 6,466 6,557 6,671 7,863 8,248 8,915 9,972 10,144 10,170

CO2 Emissions 4 (lbs/MWhgross) 760 770 784 924 969 1,048 1,172 1,192 1,195 1,186

Capacity (MWgross) 749 622 569 507 649 545 614 506 661

Output in 10min (MW) 0 409 120 279 649 545 558 0 551

% GPO in 10m (%) 0% 66% 21% 55% 100% 100% 91% 0% 83%

Time to Full load (min) 54 30 35 12 10 10 11 35 12

Capacity Factor (%) 33% 33% 33% 33% 33% 33% 33% 33% 33%

Operating Hours (hrs) 2,891 2,891 2,891 2,891 2,891 2,891 2,891 2,891 2,891

Starts per Year (#) 289 289 289 289 289 289 289 289 289

Generation 7 (MWhs/yr) 2,165,930 1,798,180 1,645,854 1,466,349 1,875,301 1,576,548 1,773,506 1,463,034 1,911,857

CO2 Emissions (T/yr) 822,755 692,698 645,087 677,393 908,701 825,738 1,039,048 871,946 1,142,310

Specific Indicative Plant Capital 

Cost 
6 ($/kW summer gross) 800 850 850 1,095 1,200 950 400 432 400

Plant Capital Cost (PCC) ($MM, overnight 2013) 599 529 484 556 778 518 245 219 265

Owner's Costs (% of Plant Cost) 10% 10% 10% 10% 10% 10% 10% 10% 10%

Annualized Capital Recovery  
8 ($/yr) $82,417,414 $72,700,401 $66,541,867 $76,381,250 $107,037,743 $71,238,609 $33,742,500 $30,062,862 $36,374,745

Capacity Cost ($/MWh gross) 38.05 40.43 40.43 52.09 57.08 45.19 19.03 20.55 19.03

($/yr) 8,990,991 7,464,426 6,832,106 6,086,959 20,758,835 2,999,520 3,374,250 2,783,550 3,637,474

($/kW‐yr) 12 12 12 12 32 6 6 6 6

($/MWh) 4.15 4.15 4.15 4.15 11.07 1.90 1.90 1.90 1.90

($/yr) 13,856,541 12,861,105 10,325,367 10,037,380 11,965,283 8,369,718 15,623,644 12,886,910 12,318,777

($/MWh gross) 6.40 7.15 6.27 6.85 4.60 0.96 8.81 8.81 6.44

Summer Heat Rate (Btu/kWh, HHV) 6,466 6,557 6,671 7,863 8,248 8,915 9,972 10,144 10,170

($/yr) 70,021,711 58,953,062 54,901,057 57,650,501 77,336,287 70,275,535 88,429,593 74,208,151 97,217,907

($/MWh gross) 32.33 32.78 33.36 39.32 41.24 44.58 49.86 50.72 50.85

Subtotal ($/MWh gross) 42.88 44.09 43.78 50.31 56.91 47.43 60.57 61.43 59.20

($/yr) 3,919,473 3,457,367 3,164,489 3,632,415 5,090,326 3,387,849 1,604,671 1,429,680 1,729,851

($/MWh gross) 1.81 1.92 1.92 2.48 2.71 2.15 0.90 0.98 0.90

($/yr) 2,877,716 2,538,434 2,323,400 2,666,956 3,737,369 2,487,393 1,178,165 1,049,686 1,270,074

($/MWh gross) 1.33 1.41 1.41 1.82 1.99 1.58 0.66 0.72 0.66

($/yr) 7,965,418 7,026,295 6,431,090 7,382,040 10,344,906 6,885,017 3,261,121 2,905,494 3,515,520

($/MWh gross) 3.68 3.91 3.91 5.03 5.52 4.37 1.84 1.99 1.84

Subtotal ($/MWh gross) 6.82 7.24 7.24 9.33 10.22 8.09 3.41 3.68 3.41

Capacity Cost ($/yr) $82,417,414 $72,700,401 $66,541,867 $76,381,250 $107,037,743 $71,238,609 $33,742,500 $30,062,862 $36,374,745

Direct Operating Costs ($/yr) $92,869,243 $79,278,593 $72,058,530 $73,774,840 $110,060,405 $81,644,773 $107,427,487 $89,878,611 $113,174,159

Indirect Operating Costs ($/yr) $14,762,607 $13,022,096 $11,918,979 $13,681,410 $19,172,600 $12,760,260 $6,043,957 $5,384,860 $6,515,444

Total ($/yr) $190,049,264 $165,001,089 $150,519,376 $163,837,500 $236,270,748 $165,643,642 $147,213,943 $125,326,333 $156,064,348

Capacity Cost ($/MWh gross) 38.05 40.43 40.43 52.09 57.08 45.19 19.03 20.55 19.03

Direct Operating Costs ($/MWh gross) 42.88 44.09 43.78 50.31 56.91 47.43 60.57 61.43 59.20

Indirect Operating Costs ($/MWh gross) 6.82 7.24 7.24 9.33 10.22 8.09 3.41 3.68 3.41

Total Cost of Electricity ($/MWh gross) 87.74 91.76 91.45 111.73 124.21 100.71 83.01 85.66 81.63 83.43

Avoided Cost of CO2 ($/T) 20 40.1 39.9 215.8 375.7 249.2
1 New and Clean Conditions, data from public domain sources
2 290ft elevation, 0.4% dry bulb temperature (98F) and mean coincedent relative humidity (42%)
3 With Evaporative Coolers performing at 90% effectiveness; data taken from vendor estimates where available or adjusted according to GER‐3567H
4 Assumes fuel CO2 intensity of 117.5 lb CO2 per MMBtu fuel input (higher heating value basis), no safety margin
5 For Roan's Prairie Summer Conditions
6 Based on internal quotations, $2013 overnight basis, excludes owner's costs, financing costs, and interconnect costs; no duct firing for combined cycles
7 Assumes operation at the Roan's Prairie Summer Ambient Condition for all operating hours
8 Annual capital recovery at 12.5% of PCC per year
9 Based on Tenaska Financial Modeling

10 Based on Tenaska historical project development experience

Indirect Annual 

Operating Costs 
9

Start Time Description 
5

Performance at ISO 

Conditions 
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Heat Rate

Site Summer 
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Heat Rate

Cost of Capacity

Fixed O&M 10

Variable O&MDirect Annual Operating 

Costs

Operating Profile 

Assumptions

Fuel Charge

G&A Charges @ 0.6539% of 

PCC

Insurance @ 0.4801% of PCC

Property Tax @ 1.3289% of 

PCC

Frame Type Gas Turbines
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Capacity Factor (%)

Reference: Frame SC

Aero SC

Conventional CC

GE FE60
Siemens FP30

Recips

Siemens FP10

* Reflects the average cost ($/ton) of reducing atmospheric 
CO2 emissions by one ton while still providing one unit (e.g. 
MWh) of electricity to the customer.  

<‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ Operating Range  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐>
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Pollutant
Siemens

SGT6-5000F
GE

7FA.05
GE

7FA.04
Control Technology/

Standard
Averaging Time / 

Compliance Method

CO2

(lb/MWhgross)
1,375 1,356 1,355

720 hour rolling avg./
Fuel Monitoring,
Recordkeeping

CO2e
(tpy)

1,279,154 1,245,701 1,151,814
12 month rolling avg./
Fuel Monitoring,
Recordkeeping

TABLE 4-1: Summary of Proposed BACT for Combustion Turbines

Good combustion 
practices, operations 
and maintenance

Fuel Selection



Siemens GE GE
SGT6-5000F 7FA.05 7FA.04

"CASE 28"
"BASE" @ 98 °F

(Evap Coolers on)
"BASE" @ 98 °F

(Evap Coolers on)

Output (New and Clean, per Turbine) (MW) 221.3 204.5 168.7

Heat Rate (New and Clean) (Btu/kWh HHV) 10,160 9,972 10,144

Assumed Operation Percentage at Full Load (%) 85% 85% 85%

"CASE 27" "47.9%" @ 98 °F "59.5%" @ 98 °F

(MW) 93.0 91.5 93.2

(% of Full Load) 42% 45% 55%

Heat Rate (New and Clean) (Btu/kWh HHV) 13,437 13,548 12,526

Assumed Operation Percentage at Min Load (%) 15% 15% 15%

Heat Rate (New and Clean) (Btu/kWh HHV) 10,651 10,509 10,502

CO2 Fuel Intensity (lb/MMBtu HHV) 119.5 119.5 119.5

CO2 Emission Rate (New and Clean) (lb/MWh) 1,273 1,256 1,255

Degradation Margin (%) 6% 6% 6%

Commercial Margin (%) 2% 2% 2%

CO2 Fuel Intensity Margin (%) 0% 0% 0%

CO2 Emission Rate (Margined/Permitted) (lb/MWh) 1,375 1,356 1,355

Table 4-9: CO2 BACT Emission Rate Determination

Parameter Units

Minimum Load Definition

1 Summer design condition defined as 98 °F dry bulb ambient, 42% relative humidity

Full Load at Summer Design Condition 1

Minimum Load at Summer Design Condition 1

Blended Permitting Data (85% Ops @ Full Load and 15% Ops @ Min Load) at Summer Design Condition 1

Load/Site Condition from App D Turbine Performance Data

Load/Site Condition from App D Turbine Performance Data
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