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Abstract

Heat pipe cooled reactor (HPR) has the characteristics of small size and high safety, and can be used in spe-
cial application scenarios such as vehicle-mounted mobility. In this paper, the Mobile Nuclear Power Sys-
tem based on HPR named MNPS-1000, which is designed to generate IMWe, is selected for research and
analysis. Ac cording to the design, a whole system model is established, which includes the reactor model,
high-temperature heat pipe model, heat pipe heat exchanger model and energy conversion system model, etc.
Using MATLAB/ SIMULINK, the analysis platform suitable for this nuclear power system is built. Based on
this platform, the steady state and transient performance of the system are characterized. In the steady state
analysis, the simulated values of key nodes of the model are in general agreement with the calculated values
of parameter matching, and the maximum relative error does not exceed 6 %. The effectiveness of characteris-
tic analysis based on the built platform is verified. In the transient analysis, typical reactor system accidents
and energy conversion system accident are simulated and analyzed respectively. The maximum temperature
of the fuel assemblies in these accidents does not exceed 1550 K, which is lower than the selected material
temperature safety limit. The inherent safety feature of the system is discussed.
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