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Air Ingress Analysis for Two Primary Loop Pipes Rupture of HTR-PM

ZHENG Yan-hua, SHI Lei
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: Air ingress accident, which will result in graphite oxidation reaction of graphite
reflectors and fuel elements so as to possibly weaken the structural strength, impact the
retention capacity of coated particle and produce flammable gas mixtures, is considered as one
of the severe hypothetical accidents for high temperature gas-cooled reactors. The research on
air ingress accident is significant for the study of the reactor accidental characteristics and the
improvement of the safety design. Based on the preliminary design of the 200 MWe
Pebble-bed Modular High Temperature Gas-Cooled Reactor (HTR-PM), the air ingress into the
core due to the chimney effect caused by the simultaneous rupture of both upper and lower fuel
discharging pipes connected to the primary loop was analyzed in detail. By the help of the HTR
system software TINTE, the natural convection flow rate, core graphite corrosion rate, oxygen
consumption quantity and fuel element temperatures were studied. The results indicate that the
coated fuel particles will not be exposed in nearly first 60 h even considering the heterogeneous

Igis B#A: 2010-05-11; f&EIHHEA: 2010-06-09
TEEBN: HHE (1977—), L, WAEFHA, BIFFTR, M, SR NHER T8 T



254

JRTRERFEOR 44

corrosion. During the accident, the maximum fuel temperature will not exceed the design

limitation of 1 620 °C, so that the integrity of the fuel particles and the ability of retaining

fission product will be kept well. Besides, if the air source could be cut off to impede the

continuous graphite corrosion by some measures, the reactor safety will not be endangered any

more.

Key words: high temperature gas-cooled reactor; air ingress; graphite corrosion; natural

circulation
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