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The Dynamic Characteristics and Defect Analysis of Pressurized Water Reactor Internals
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ABSTRACT

Finite element model of pressurized water reactor internals were obtained using ANSYS software package to analyze

dynamic characteristics. The pressure vessel,

hold-down ring, alinement key, core support barrel(CSB), upper guide

structure(UGS) and fluid gap were fully modeled using structural solid element(SOLID45) and fluid element(FLUID80) which
is one of element types. Also modal analysis using the above finite element model has been performed. As a result, it was
found that the fundamental beam mode natural frequency of the CSB were 82 Hz, the shell mode one 145 Hz. To verify
the Finite Element Analysis(FEA), we compare the analysis result with experimental data that is obtained from the plant
IVMS(internal Vibration Monitoring System). The experimental results are good agreement with the FEA model.
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Fig. 1 Pressurized water reactor structure
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Table 1 Coupling conditions for analysis

Diyetion Part Name
Radius Upper guide structure Fluid
Radius Core support barrel Fluid
Radius Core support barrel Fluid
Radius Pressure vessel Fluid
Radius Core support barrel Alignment Key
Radius Upper guide structure | Alignment Key
Tangent | Core support barrel Alignment Key
Tangent | Upper guide structure | Alignment Key
Axis Core support barrel Pressure vessel
Axis Core support barrel Hold-down ring
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Table 2 Core support barrel’s natural frequency

Mode | Beamn Mode | Shell Mode |  Natural

Number|  (m) ) frequency
1 1 1 8.21
2 1 1 825
3 -2 2 1457
4 2 2 14.85
5 2 3 19.09
6 2 3 19.16
7 2 4 21.09
8 2 4 2370
9 3 3 26.16
10 3 3 26.65

=3 29 #9 ATE 7HEs] fFA /Y FFHol Ul
& 233N FBAAE Fig. 390M¢9k 23 ojiy

x

uely 2s-egeide] A agzdrst Zo] 2o Yo
A e AXzA AFeE QY Fig Wze A9
LHAFS Hoke 71 8 ZEY I{AE57F A vl
A& ¢ F U

90 deg.

180 des. § - 0 deg,

270 deg.

Response (Upper)

Response (Lower)
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Fig. 6 Ex-core neutron detectors of PWR reactor
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