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BXRX – 300
Nuscale power 

module
Xe – 100 AFR – 100

Type BWR i-PWR HTGR SFR

(Power(Thermal/

Electrical)
870/300 255/77 200/80 (or 82.5) 250/100

Turbine inlet 

temperature(ºC)
285.3 343 565.6 517

OABC Efficienc

y / Pressure ratio
18.35 / 1.65 24.46 / 1.74 39.40/2.16 36.64/2.08

Component Spec

Recuperator effectiveness 95%

Recuperator P ratio 99%

Turbine Eff 90%

Turbine inlet temperature(K) 838.75

Compressor Eff 90%

Compressor P ratio Calculated

Atmosphere pressure 1 atm

Atmosphere temperature(K) 288

Ratio of exhaust pressure to atmosphere 98%

Reactor power (MWth / Mwe) 200 / 80
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MWe RPM range Diameter range [m] Mid-RPM based Diameter [m]

1 Comp. 9,909–84,426 / Turb. 14,310–33,266 Comp. 0.17–0.53 / Turb. 0.21–0.36 Comp. 0.35 / Turb. 0.24

10 Comp. 3,133–26,698 / Turb. 4,525–10,520 Comp. 0.53–1.68 / Turb. 0.68–1.13 Comp. 1.11 / Turb. 0.77

20 Comp. 2,216–18,878 / Turb. 3,200–7,439 Comp. 0.75–2.37 / Turb. 0.96–1.60 Comp. 1.57 / Turb. 1.09

40 Comp. 1,567–13,349 / Turb. 2,263–5,260 Comp. 1.06–3.36 / Turb. 1.36–2.26 Comp. 2.21 / Turb. 1.55

60 Comp. 1,279–10,899 / Turb. 1,847–4,295 Comp. 1.30–4.11 / Turb. 1.66–2.76 Comp. 2.71 / Turb. 1.90

80 Comp. 1,108–9,439 / Turb. 1,600–3,719 Comp. 1.50–4.75 / Turb. 1.92–3.19 Comp. 3.13 / Turb. 2.19
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Component Equation

𝐶𝐶𝑂𝑀𝑃 𝛼2013 ∙
𝑘𝑐1 ∙ ሶ𝑚𝑎𝑖𝑟

𝑘𝑐2 − 𝜂𝑖𝑠𝑒𝑛,𝐶
∙ 𝑟𝑝 ∙ ln(𝑟𝑝)

𝐶𝑇𝑈𝑅𝐵 𝛼2013 ∙ (
𝑘𝐴𝑇1 ∙ ሶ𝑚𝑎𝑖𝑟

𝑘𝐴𝑇2 − 𝜂𝑖𝑠𝑒𝑛,𝐴𝑇
) ∙ (𝑟𝑝) ∙ (1 + exp(𝑘𝐴𝑇𝑇𝑖𝑛 − 𝑘𝐴𝑇4))

𝐶𝑅𝐸𝐶 𝛼2013 ∙UA∙ 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑢𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒

𝐶𝐷𝑁 𝛼2007 ∙ 𝐶𝑑𝑛

𝐶𝐶𝑊 𝛼2007 ∙ 𝐶𝑐𝑤

Component Term Value

𝑘𝑐1 Constant for capacity-based cost conversion 75(kg/s)

𝑘𝑐2 Constant for efficiency correction 0.93

𝜂𝑖𝑠𝑒𝑛,𝐶 Compressor isentropic efficiency 90(%)

ሶ𝑚𝑎𝑖𝑟 Air mass flow rate Calculated

𝑟𝑝 Pressure ratio 2.16

𝑘𝐴𝑇1 Capacity-based unit cost constant 800(kg/s)

𝑘𝐴𝑇2 Efficiency constant 0.93

𝑘𝐴𝑇3 Temperature sensitivity constant 0.036(𝐾−1)

𝑘𝐴𝑇4 Temperature correction constant 54.5

𝜂𝑖𝑠𝑒𝑛,𝐴𝑇 Turbine isentropic efficiency 90(%)

𝑇𝑖𝑛 Turbine inlet temperature 838.75

UA Heat transfer capacity per 1 K temperature difference 1,630.409(kW/K)

Standard unit price Standard unit price 1,700(kw/K)

𝐶𝑑𝑛 Distribution network 62,500(USD)

𝐶𝑐𝑤 Civil work 46,650(USD)

𝛼2013 Dollar conversion factor 1.3465

𝛼2007 Dollar conversion factor 1.5129
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Component Equation

𝐶𝒂𝒏𝒏𝒖𝒂𝒍 𝐶𝐴𝑃𝐸𝑋𝑂𝐴𝐵𝐶 ∙ 𝐶𝑅𝐹

𝐶𝑅𝐹
𝑖(1 + 𝑖)𝑛

(1 + 𝑖)𝑛−1

𝑬𝒂𝒏𝒏𝒖𝒂𝒍 𝑃𝑒 ∙ 8760 ∙ 𝐶𝐹

𝑂𝑃𝐸𝑋𝑂𝐴𝐵𝐶 𝐶𝐶𝑂𝑀𝑃 ∙ 𝑂&𝑀𝐶𝑂𝑀𝑃 + 𝐶𝑇𝑈𝑅𝐵 ∙ 𝑂&𝑀𝑇𝑈𝑅𝐵 + 𝐶𝑅𝐸𝐶 ∙ 𝑂&𝑀𝑅𝐸𝐶

+ 𝐶𝐷𝑁 ∙ 𝑂&𝑀𝐷𝑁 + 𝐶𝐶𝑊 ∙ 𝑂&𝑀𝐶𝑊

Component Term Value

𝑖 Discount rate 0.02

𝒏 Plant lifetime 20 years

𝑷𝒆 Electric power output 1–1000 MWe

𝐶𝐹 Capacity factor 0.90

𝑪𝑹𝑭 Capital recovery factor 0.06116

𝑂&𝑀𝐶𝑂𝑀𝑃 Compressor O&M ratio 0.05

𝑂&𝑀𝑇𝑈𝑅𝐵 Turbine O&M ratio 0.05

𝑂&𝑀𝑅𝐸𝐶 Recuperator O&M ratio 0.10

𝑂&𝑀𝐷𝑁 Distribution network O&M ratio 0.02

𝑂&𝑀𝐶𝑊 Civil work O&M ratio 0.03

𝐶𝐿𝐴𝐵𝑂𝑅 Labor cost 0.3∙ 𝐶𝑙𝑎𝑏𝑜𝑟

𝐶𝑙𝑎𝑏𝑜𝑟 Maintenance cost basis 1,198,690 USD
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AP-1000 MIGHTR

FOAK

Specific CAPEX 6671 $/kWe 7346 $/kWe

LCOE 40.97 $/MWh 16.56 $/MWh

Turbine Cost Fraction 15.9% 21.2%

NOAK

Specific CAPEX 3838 $/kWe 3585 $/kWe

LCOE 11.59 $/MWh 12.37 $/MWh

Turbine Cost Fraction 15.9% 25.3%
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Power (MWe) Compressor [$] Turbine [$] Recuperator [$] Civil [$] Distribution [$] Total CAPEX [$]
Specific CAPEX [$ / kW

e]

1 156,705.05 2,063,914.11 1,289,160.66 70,577.03 99,095.29 3,679,452.14 3,679.45

10 1,109,386.80 14,611,392.90 10,240,167.13 70,577.03 99,095.29 26,130,619.15 2,613.06

20 1,999,670.74 26,337,049.22 19,108,827.54 70,577.03 99,095.29 47,615,219.82 2,380.76

40 3,604,408.36 47,472,555.59 35,658,333.04 70,577.03 99,095.29 86,904,969.32 2,172.62

60 5,087,583.60 67,007,001.16 51,362,147.06 70,577.03 99,095.29 123,626,404.15 2,060.44

80 6,496,949.41 85,569,325.37 66,540,802.30 70,577.03 99,095.29 158,776,749.40 1,984.71

AP-1000 MIGHTR

Type PWR HTGR

FOAK 6671 $ / kWe 7346 $ / kWe

NOAK 3838 $ / kWe 3585 $ / kWe
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Power (MWe) Annualized CAPEX [$] OPEX [$] Annual Energy [MWh] LCOE [$ / MWh]

1 225,023.22 603,653.24 7,884.00 105.11

10 1,598,062.91 2,173,761.91 78,840.00 47.84

20 2,911,990.58 3,691,424.97 157,680.00 41.88

40 5,314,822.71 6,483,387.72 315,360.00 37.41

60 7,560,585.15 9,104,650.16 473,040.00 35.23

80 9,710,264.91 11,621,100.19 630,720.00 33.82

AP-1000 MIGHTR

Type PWR HTGR

FOAK 40.97 / MWh 16.56 $ / MWh

NOAK 11.59 $ / MWh 12.37 $ / MWh
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