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Analysis of the Influence of Loss of Offsite Power and Moderator Temperature
Feedback on the RCP Shaft Seizure Accident of Domestic Advanced PWR
JIA Bin, DU Ping-fei, GAO Yuan, GAO Xin-li, QIAO Xue-dong, TIAN Xin-lu"

(Nuclear and Radiation Safety Center( State Environmental Protection Key Laboratory of Nuclear and Radiation
Safety Regulatory Simulation and Validation) , Beijing 102488, China)

[ Abstract] To enhance the support for the nuclear safety review of domestic advanced pressurized water reactor (PWR) , the reactor
coolant pump (RCP) shaft seizure accident for this reactor type was conducted. The impact of the loss of offsite power (LOOP) as-
sumption and moderator temperature feedback on the accident consequences was examined. The findings are as follows. The peak pres-
sure in the reactor coolant system and the peak temperature of the hot spot cladding, recorded during the accident process, met the ac-
cident acceptance criteria, enabling the nuclear power plant to eventually stabilize. The LOOP assumption was found to be conservative.
For this accident, however, the differences arising from this assumption manifested in the later stages and did not influence key outcome
parameters such as system pressure peak, minimum departure from nucleate boiling ratio (DNBR), and peak temperature of hot spot
cladding, which occurred early in the accident. Therefore, the inclusion or exclusion of the LOOP assumption was deemed acceptable.
The introduction of moderator temperature feedback was considered an unconservative assumption. Nevertheless, even without this feed-
back, the peak pressure in the reactor coolant system and the peak temperature of the hot spot cladding still met the accident acceptance
criteria, maintaining a substantial margin. Additionally, incorporating moderator temperature feedback brought the calculations closer to
reality. Overall, the introduction of moderator temperature feedback in this accident was also judged to be acceptable.

[ Keywords] domestic advanced PWR; shaft seizure; LOOP; moderator temperature feedback
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Table 1 Sequence of events of RCP shaft seizure
accident for domestic advanced PWR
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Fig.2 Main parameters changes in the process of RCP shaft seizure accident
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Fig. 3  Comparative calculation results across different operating conditions
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