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Leakage characteristics analysis of high temperature gas

cooled reactors’ helium turbine cycle

Jiang Huijng, Yang Xiaoyong, Ding Ming, Wang Jie
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084 )
Abstract

To investigate the influence of the gas leakage in a high temperature gas cooled reactor (HTGR) helium tur-
bine cycle on the cycle characteristics and cycle parts, a mathematical model for closed Brayton cycle considering
leakage was established by theoretical deduction, and some different leakage models were analyzed and compared.
The results show that the most amount of leakage arises between the outlet of the high pressure compressor and the
inlet of the turbine, and the leakage changes the cycle system’ s mass flow rate and pressure distribution, leading to
a little decrease of the cycle efficiency. Taking the HTR-10GT (a 10MW HTGR generating system with the helium
turbine cycle) as example, the cycle efficiency is lower than the constant leakage coefficient model when inventory
decreases in the cycle. The pressure ratio of Brayton cycle, compressor and turbine becomes a little lower when
leakage exits.

Key words: high temperature gas cooled reactor, helium turbine cycle, leakage, circulation efficiency
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