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Analysis and Research on Natural Circulation Capacity of HFETR

XU Tao-zhong, DUAN Tian-yuan
(Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: For the operating characteristics of HFETR, the numerical model of HFETR was
established by RELAP5/MOD3 to analysis the maximal natural circulation capacity.
Combining with the reactor running condition, the influence of the system pressure was
analyzed by ascending power in step method and the pool water temperature on natural
circulation characteristics was analyzed by integral power method. The results show that the
natural circulation capacity are 0.9 and 2.0 MW separately under low pressure and high
pressure , the natural circulation capacity increases as the running pressure increases, however
the natural circulation capacity decreases as the coolant temperature increases in the pressure
vessel. Based on the computational result and the theoretical deduction, a correlation was
proposed to predicate the relationship between the natural circulation mass flow and the core
power under different coolant temperatures.

Key words: HFETR; system pressure; average coolant temperature; natural circulation
capacity
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Fig. 2 Distribution of axial temperature (a) and axial DNBR (b) in hot tube under high pressure
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Fig. 3 Relationship between thermohydrodynamic parameter with power under commom pressure
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