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Assessment of Internal Leak on RCS Pressure Boundary Valves
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Abstract

The internal leaks of RCS pressure boundary valves may cause thermal fatigue crack because of the
TASCS in RCS branch line. After experienced unisolable piping failures in several PWR plants, many
studies have peformed to understand these phenomena and various methods were applied to ensure the
structural integrity of piping. In this paper, the cause of unisolable piping failures and the alternatives
to prevent recurrence of failure were reviewed. Also, the severity of piping failure including
susceptibility of valve leaks was evaluated for the Westinghouse 2-loop plant. The length of turbulent
penetration on RHR inlet piping was measured and, thermal fluid analysis and fatigue analysis was
performed for this piping. As a means of ensuring the structural integrity, temperature monitoring and
specialized UT and other alternatives were compared for the further application.
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Fig. 3 Turbulence interact with thermal stratification
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Table 1. Piping failures due to valve internal leaks
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Table 2. Piping failure possibility due to valve
internal leaks
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Fig. 5 Thermal monitoring of RHR piping
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Fig. 6 Turbulent penetration length at RHR piping
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Fig. 8 Thermal distribution at inlet side of valve
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