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Why Use Fission Reactors in Space?

• 1 kg of 235U Contains
500,000 times the energy
released by the decay of 1 kg
of 238Pu over 10 years



Fuel Cost/Power Relationships for Space Power
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Fission Reactors have a Distinct Advantage Over
Solar Panels and RTG’s at the 100 kWe Level

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

SP-100
Nuclear
Reactor

Solar-
Civilian

Solar-
Military

International
Space Station

Nuclear RTG

C
os

t 
pe

r 
In

st
al

le
d 

 W
e





US and USSR Nuclear Reactor Designs

NaKNaKNoneLiNaKCoolant

320<3904555,422435Reactor
Mass-kg

1225491404.3kg 235U

UO2U-MoUC2UNU-ZrHx
Fuel

TITETETETEConvertor

5-10<50.81000.65Power-kWe

150<100402,00046Power-kWt

1987-?1967-?1965-?Design1965Flt Status

TOPAZ-IROSATRomashka

Former Soviet Union
SP-100SNAP-10A

United States











Achievements of the ROVER/NERVA Program

• Biggest-Phoebus 2 (4,100 MWt)

• Highest Thrust-Phoebus 2A (930 kN)

• Highest H2 Flow Rate-Phoebus 2A (120 kg/s)

• Highest Specific Impulse-Pewee (838 seconds)

• Minimum Specific Mass-Phoebus 2A (2.3 kg/MW)

• Smallest-Nuclear Furnace (44 MW)

• Hottest-Pewee (2,550 °K exit gas, 2,750 °K fuel)

• Longest Run-Nuclear Furnace (109 minutes)

• Highest Power Density-Pewee (5,200 MW/m3 fuel)

• Greatest Number of Restarts-XE (28)
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