’i) Check for updates

Trans. Korean Soc. Noise Vib. Eng., 36(5) : 502~509, 2026 EE_’A‘_%B%%QEILL—E-Q M 363 M55, pp.502~509, 2026
https://doi.org/10.5050/KSNVE.2026.36.5.502 ISSN 1598-2785(Print), ISSN 2287-5476(Online)

AR AT 77 T4 AR F4 719 g

Leak Localization Method for the Pressurizer of Primary Reactor System

HJgA A A A=
Young-Chul Choi', Byunyoung Chung” and Doyun Jung’

(Received August 20, 2026 ; Revised September 8, 2026 ; Accepted September 8, 2026)

Key Words : Source Localization(~2-% $*X1574), Leakage Signal(‘7% A1%), Pressurizer(7}3}71]), Primary
Reactor System(YAZA-§), Testbed(El=EH =)

ABSTRACT

Acoustic leak monitoring systems (ALMS) installed in domestic nuclear power plants detect
coolant leaks at the pressure boundary of the primary reactor system by comparing the measured
signal amplitude with a threshold. This approach can detect a leak but cannot identify its location,
and its accuracy deteriorates under operating noise from coolant pumps, coolant flow, and other
equipment. This paper proposes a method that estimates both the occurrence and the location of a
leak under such noisy conditions. Because leakage signals are stationary rather than transient, the
time delay between sensors is difficult to estimate directly in the time domain. The proposed method
therefore applies the minimum variance and MUSIC algorithms to the transfer function between
sensor pairs to estimate the inter-sensor time delay in the quefrency domain, and determines the leak
location as the point where the variance of the propagation velocities calculated from the estimated
delays becomes zero. The method was validated on a quarter-scale pressurizer testbed simulating
external leakage through a weld penetration and internal leakage through a spray valve. It estimated
the time delay more accurately than the conventional cross-correlation method and localized the leak
within a few millimeters of the actual position, even at a low signal-to-noise ratio. Furthermore,
using the same accelerometer arrangement as the installed pressurizer safety valve (PSV) monitoring
system, the method localized an internal spray leak, indicating that leaks can be localized in

operating plants without additional sensors.
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