B2 &S5 19 NS =2&

243 Wye Fojo] wE A AFFuR
54 A4 vu &4
Comparative Study of Analytical Modal Properties
of Instrumentation Cabinet of Nuclear Power Plant

z % 8 ¢ 8§ 7 E
Joe, Yang-Hee Park, Hyung-Ghee Cho, Sung-Gook

ABSTRACT

Safety-related equipments of nuclear power plant must be seismically qualified to demonstrate their
ability to function as required during and/or after the earthquake. The seismic qualification is usually
achieved through analysis and testing. Analysis method is preferably adopted for structurally simple
equipments which are easy to be mathematically modeled. However, even for relatively complex
equipments, analysis method is occasionally used for computing the input motion or supporting
information for the component test followed. Electrical cabinet is a typical example for which analysis
method is combinedly used with test to get modal properties of the enclosing cabinet structure. Usually
the structural elements and doors of the cabinet are loosely interconnected with small-size bolts or spot
welding. Therefore, cabinet-type equipment usually has high and complex nonlinear properties which are
not easily idealized by simple practical modeling techniques. In this paper, with respect to a typical
cabinet-type structure(instrumentation cabinet of nuclear power plant) a comparative study has been
performed between three different state-of-the-art modeling techniques: lumped mass model, frame
model, and FEM modal. From the study results, it has been found that the modal properties of the
cabinet-type structure in the elastic behavior range can be reasonably computed through any type of
modeling techniques in the practice with slight modification of model properties to get better accuracy.
However, it needs additional modeling techniques to get reasonable results up to nonlinear range.
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E3AFAF-HgAndo] APAF

A4 A%F 3 A%

W3 | (kg-sec/em) | ME | (kg sec/em)
2 78.111 x 107 4 68.045x 10"
3 84.345%x10° 5 41.995x10°

47340824599 QUSH
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91.52 379.34 796.32
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22, 24 1.96 430
FHHE TR
26 3.84 8.60

¥) 2d" 3 A=

R 6 ZHYdrde] dPAF

A4 = A3 4%

W3 | (kg-secem) | W& | (kg-sec’/em)
2 | 2844.08x10° | 12 | 2844.08x10°
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