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ABSTRACT

In our country, when the replacement for individual components of equipment in nuclear power plants is required,
establishment of individual criteria ie. Required Response Spectra(RRS) of seismic test/analysis for the component is very
difficult because of the absence of Test Response Spectra(TRS) for the individual component to be replaced, from the
existing qualification documents. In this case, it is required to perform the structural analysis for the nuclear equipment
including the components to be replaced. After the structural analysis, Analysis Response Spectra(ARS) at the point of the
component shall be generated and used for seismic test of the component. However, as of today, no standard program
authorized for the response spectra generation by using the structural analysis exists in korea.

Because of above reason, the STAR-Egs computer program was developed by using the method which calculates directly
the expected response spectrum(frequency vs. acceleration type) of the selected points in the nuclear equipment with input
spectrum{Required Response Spectra, RRS), based on the dynamic characteristics of the Finite Element(FE) model that is
equivalent to the nuclear equipment. The STAR-Egs controls ANSYS/I-DEAS commercial software and automatically
extract modal parameters of the FE model. The STAR-Egs calculates response spectrum using the established algorithm
based on the extracted modal parameters, too. Reliance on the calculation result of the STAR-Egs was venfied through
comparison output with the result of MATLAB commercial software based on the identical algorithm. Moreover, actual
seismic testing was performed as per IEEE344~1987 for the purpose of program verification by comparison of the FE analysis

results.
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Fig. 1 Schematic diagram of n-DOF system subject
to base excitation
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Fig. 13 1st mode of R&D model no.3
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Table 1 Mode frequencies of the R&D models based on
the results of modal analysis using ANSYS

Mode~Modell  No.l No2 No.3
1 10.7 163 2.3
2 215 231 %38
3 28.1 35.2 489
4 350 - -
5 41.2 - -
6 479 - -
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Table 2 Mode frequencies of the R&D models based on
the results of modal analysis

odel No.l No.2 No.3
Freq Damping Freq Damping Freq Damping
Mode ratio | ratio | ratio
1 94 34 | 155 54 5.7 144
2 244 | 126 |168| 374 (426 15
3 306] 568 |247| 924 - -
4 41| 556 312 938 - -
5 401] 369 [362] 198 - -
6 461 | 582 - - - -
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Fig. 20 Seismic testing for the R&D model no.3
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