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Development of A Nodal Model for Space Reactor System
Dynamic Characteristics Analysis
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Abstract A lumped parameter method nodal model is developed for alkali metal cooled space

reactor system dynamic characteristics analysis in this paper. The space reactor system dynamic
response code was built by using Simulink, and the code was approved with steady state designed
parameters. The transient response of space reactor was studied on the step responses of the increase
in the drum angle and external load. The results show that the power increased rapidly, and then the
power increased slowly to a final new steady state because of the core reactivity temperature
feedback. When increased in external load, the TE electric power output increased rapidly and a
great negative reactivity was brought to the core, thus the core underwent a rapid power decrease
and core fuel temperature decreased. The TE electric power output responds to the change in
external load in a much faster spend than the change in control angle.
Key words Nodal model, Space reactor, Dynamic characteristics
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Table 1 Comparison between Simulation Results and
Design Parameters
/ kW 2000 2000
/ kW 112 115.7
/% 5.59 5.785
/K 1254 1250
/K 1284 1284
/K 1376 1376
/K 1288 1288
TE /K 1237 1237
TE /K 857 856.5
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