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Abstract: As a competitive space power supply scheme, space nuclear reactor power supply is getting more and
more attention and application. In this paper, the physical property part and heat transfer mode of the RELAP5S
program are modified for the analysis of a 100 kWe space reactor nuclear power system scheme for lithium-cooled fast
reactor coupled with Brayton cycle. The thermodynamic and transport properties of lithium liquid and He-Xe mixture
gas are applied to the RELAPS5 code. The neutron kinetics module uses the Monte-Carlo method to calculate the
physical, control, and regulation parameters of the fast reactor. The platform is applied in both the steady-state
simulation and the safety analysis for the 100 kWe space reactor nuclear power system. The results indicate that the
parameters of the system are in accordance with the expectation after the transient state occurs, verifying the
functionality and effectiveness of the components and control system. Meanwhile, applications of the simulation
platform to the design optimization of 100 kWe space reactor nuclear power system devices have also been gradually
carried out, which provides technical reserves for the design and safety analysis of space fast reactor.
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Fig.1 Flow chart of typical space nuclear reactor power system
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Fig.6 RELAP modeling of the whole space reactor nuclear power system with the primary and secondary circuits coupled

to each other

VisualField
AMNLFTH

A

A J

EHEA AP
EfEEzO

\4

AW HF-5COUP_CALCH

== = )

A

RELAP5-Li
— I3

RELAPS-HeXe
117 7

B7 HEFEEXRHLE

Fig.7 Basic framework of the simulation platform
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Tab.3 Comparison of the calculation results with the
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Fig.9 Steady-state operation results of the 100 kWe space reactor system calculated at full power
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Fig.12 Simulation results of the loss-of-flow accident with protection
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Fig.15 Effects of the heat exchange area of regenerator on

the system performance
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