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Seismic Qualification of Class IE Battery by Combined Analysis and Testing
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ABSTRACT

The seismic qualification for the class 1E battery of Korea Multipurpose Research Reactor was

accomplished by the analysis as well as testing. The full rack consists of 4 similar sections of typical

frame structure and contains 60 cells. However, since the seismic qualification was required on the

frame structure and only on 3 aged ones among 60 cells, 2 sections of the full rack were assembled as

a test rack with 28 cells including the 3 aged cells for an economic test. Seismic analysis for the full

rack was carried out using the finite element program ANSYS. The modal parameters identified from

the resonance search thest on the test rack were used to the seismic analysis of the full rack. It was

confirmed that the test rack could represent the full rack with regards to seismic responses and

function of cells, and that the full rack and aged cells were qualified to the given seismic test

requirements.
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Fig. 1

Full rack with 60 PS400 cells
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Fig. 2 Test rack with 28 PS400 cells
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Table 1 Natural frequencies of rack with PS400 cells

(unit: Hz)
’ Test rack Full rack
Mode |Order
Test Analysis Analysis
X 1 124.3(3.9)" [24.54[0.292]® 125.75(0.332]
27.2(8.3) 25.92[0.279] 16.05[0.464]
Y 31.5(5.4) [34.79[0.030] |24.01[0.051]

35.02[0.009]
42.40[0.038]

=W N

1) Numbersin( ) are modal damping factors in percent.
2) Numbers in[ ] are modal participation factors.
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Fig. 8 Mode shape of test rack with PS400 cells
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