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The influence analysis of PCS surface liquid film coverage on the containment integrity

SHI Xingwei LEILei LAN Bing HU Jian QIAO Xuedong JING Jianping

(Nuclear and Radiation Safety Center, Ministry of Environmental Protection, Beijing 100082, China)

Abstract Background: The containment is the last shielding to protect radioactive fission products under severe
accident conditions from being released to the atmosphere. Purpose: In order to figure out the failure margin under
accident conditions, it is necessary to research and analyze the effects of the surface liquid film coverage on the
containment integrity for a Passive Containment Cooling System (PCS). Methods: The PCS thermal-hydraulic model
has been built with passive containment analysis code in large power passive reactor. Based on the reference case of
double ended guillotine (DEG) on a cold leg, both the water distribution tube failure and the spray pipe pluggage
together with water distribution tube failure have been carried out, respectively. Results: The analysis results show
that the containment will not fail due to overpressure and over temperature in short time in both failure cases when
the water film coverage is larger than 35%, while it will fail in 24 h after accident when the results of the liquid film
coverage is lower than 45%. Conclusion: It can be concluded that the containment will not fail in 24 h after accident
with the liquid velocity greater than 61.76 m*h ™" and the liquid film coverage area greater than 45%.

Key words Passive containment analysis code, Passive containment cooling system, DEG, Main steam line break
(MSLB), Liquid film coverage
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Fig.1 Nodalization of PCS model.
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Fig.2 Nodalization of liquid film coverage area.
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Fig.6 Containment pressure (a) and temperature (b) in the case 1.
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