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Transient Characteristic Analysis of Integral Pressurized

Water Reactor From Forced Circulation to Natural Circulation
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Abstract: Natural circulation of nuclear reactor has heat dumpling capacity, which can
improve the inherent safety of reactor. In this paper, the conceptional design of inte-
grated pressurized water reactor was studied and RELAP5/MOD3. 4 was used to analyze
transient characteristic in the process from forced circulation to natural circulation.
What’s more, the influence of reactor power, resistance, moment of inertia of main
pump, and various operation strategies on transient characteristic in this conversion
process were also studied.
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Fig. 1 Main coolant system
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Fig.2 Varying of coolant temperature for core outlet
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Fig.3 Varying of coolant mass flow

for core inlet under different powers
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Fig. 4 Curve of natural circulation capacity
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Fig. 5 Characteristic curves of coolant temperature

for core outlet
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Fig. 6 Varying of mass flow for core inlet

with and without main pumps
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Fig. 7 Varying of coolant temperature for core outlet

with and without main pumps
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Fig. 8 Operational characteristic of natural circulation under program of main pump bypass isolation
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Fig. 9 Varying of coolant temperature with different rotational inertias
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Fig. 11 Varying of mass flow of coolant

with different rotational inertias
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Fig. 13 Varying of coolant temperature for primary circle and steam temperature
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