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Numerical Simulation of Passive Containment Cooling System
Using Natural Circulation Loop

HUANG Zheng
(China Nuclear Power Engineering Co., Ltd., Beijing 100840, China)

Abstract: To maintain containment’s integrity in the accident when spray system isn’t
available, a design of passive containment cooling system (PCCS) was presented. Using
one-dimensional homogeneous equilibrium method, the model of PCCS natural circula-
tion loop was established, and the one-node two-composition model for containment was
also created. The numerical models were solved by Newton iteration method. The
steady-state characteristics and the transient behaviors of PCCS as well as containment
under the LOCA scenario were investigated. The results show that the energy in the
containment can be effectively removed by PCCS in a period of time without spray sys-
tem. However, the tank water should be refilled and cooled for further decease of con-
tainment temperature for the long run.
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Fig.1 Schematic of PCCS
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Fig. 2 Schematic of coordinate system and nodalization of natural circulation loop of PCCS
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Table 1 Geometric parameters of PCCS loop
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Fig. 3 Static quality at outlet of riser for PCCS
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Fig. 4 Steady-state mass flow rate

of natural circulation loop
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