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ABSTRACT

The spent fuel handling tool is used to handle the refuel bundle and treated by hoist rope on the bridge crane.
The new developed handling tool of NPP{Nuclear Power Plant) should be conformed the structural stability under
earthquake condition. In this study, the stress and seismic analysis of the handling tool are performed by finite
element method. Using the Floor Response Spectrum(FRS) obtained through the time history analysis, the modal
and seismic analysis under Operating Basis Earthquake(OBE) and Safe Shutdown Earthquake(SSE) load conditions
are carried out. Total 4 cases of different locations of the trolly and the hook are investigated. With the
spring-damper element, the tension analysis of hoist rope is conducted. The stability of handling tool under
earthquake load condition is conformed with regulatory guide,
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Fig. 1 Simplified floor response spectra, OBE, horizontal
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Table 1 Natural frequency of spent fuel handling tool
and bridge crane

Mode sequence number Frequency
1 ’ 16.63
2 32.95
3 42.95
4 63.53
5 64.85
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Table 2 Maximum displacements and stresses

Locati Load Displacements Stresses
O8O | ondition | (Unit : mm) | (Unit : MPa)
Case I OBE 3.941 2.98

SSE 3973 3.26
Case I OBE 0.464 2.97

SSE 0.614 3.27
Casell OBE 3934 2.98

SSE 3.967 3.26
CaselV OBE 0.463 297

SSE 0.613 3.27
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Fig. 12 Stresses contour for case I under OBE condition
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Fig. 13 Stresses contour case I under SSE condition
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