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Simulation and analysis of the emergency relief process
of HTGR steam generator

Jia Yanbo, Liu Xiongbin, Wu Xinxin
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084 )
Abstract

The dynamic behavior of the emergency relief process of the high temperature gas-cooled reactor ( HTGR)
steam generator was investigated. The emergency relief process was divided into a water relief stage and a steam re-
lief stage, and two lumped parameter models were developed for the two stages. In a typical emergency relief condi-
tion, the variations of the discharge temperature, the discharge pressure, the discharge specific enthalpy and the
discharge flow rate with time of the steam generator were calculated. The results show that the emergency relief sys-
tem can reduce the secondary loop pressure of the HTGR steam generator to the pressure of the primary loop within
6.175 seconds, and the HTGR steam generator remains in the water relief stage at end of discharge process. The
calculated time variations curves of discharge specific enthalpy and discharge flow rate of the steam generator can be
used as input conditions for future numerical simulation of the heat transfer and fluid flow inside the relief tank of an
emergency relief system.

Key words: high temperature gas-cooled reactor ( HTGR), steam generator, emergency relief process,
lumped parameter model
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