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Vibration Characteristics of Reacter Internals of Ulchin-1 Nuclear Power Plant

1% 32 % &

Seungho Jung and Seungho Kim
(199943 109 79 A4S : 20009 19 1798 AAER)

232 WE L ZE(Reactor Internals), £4 AN Z (Neutron Signal), £3 13 928484 (Ulchin-1
Nuclear Power Plant)
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ABSTRACT

This paper presents the vibration characteristics of reactor internals of Ulchin-1 nuclear power plant,
which are identified by using the conventional and the phase separated spectral analysis of the pressure
vessel acceleration and ex-core neutron signals. These identified vibration characteristics show excellent
agreement with those of Tricastin-1 nuclear power plant that is the prototype of Ulchin-1. And the trend
of ex-core neutron signals has been observed during one reactor cycle, These results can be used as basic

data for fault diagnosis of reactor internals.
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Fig. 1 Typical vibration modes of reactor internals
(a) Schematic diagram of reactor internals
(b) Beam mode of core support barrel
(c) Shell mode of core support barrel
(d) Vertical moverient mode of pressure vessel
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Fig. 2 Phase characteristics of CBS beam and shell
mode
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Fig. 3 Locations of accelerometers and excore neutron
detectors in Ulchin-1 NPP
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Fig. 5 CPSD and coherence of V1-V2
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Fig. 7 CPSD and coherence of V1-V4
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Fig. 8 CPSD and coherence of V3-V4

Table 1 Phase and coherence of vibration signals at

13.3 Hz
Signal pair Phase Coherence
V1 - V2 4° 0.66
V1 - V3 8° 0.65
V1 - V4 -170° 0.98
V2 - V3 0° 0.99
V2 - V4 ~172° 0.64
V3 - V4 186° 0.61

Table 2 Phase and coherence of vibration signals at

26.3 Hz
Signal pair Phase Coherence
V1 - V2 -11° 017
V1 - V3 -20° 0.09
V1 - V4 -10° 0.14
V2 - V3 8° 0.30
V2 - V4 30° 0.35
V3 - V4 0° 0.95
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