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ABSTRACT

RCP(Reactor coolant pump) must be designed to preserve it's functions on normal or abnormal en-
vironments and seismic event same as operating basis earthquake(OBE) and safe shutdown earth-
quake(SSE). Generally, there are static and dynamic analytical method which can be applied by a 
floor response spectrum or time history analysis for the seismic qualification.

Initially, It was accomplished a detailed structural FE-model for finite element analysis on the bas-
es of 3-dimensional solid model which was made by the RCP drawing. As the result of dynamic 
characteristic using the detailed FE-model, it's shown about 12Hz natural frequency of 1st bending 
mode shape and maximum displacement has 11mm with the structural bending by single-point re-
sponse spectrum(SPRS) method at all elevation. But maximum displacement has 7.6mm by multi-point 
response spectrum(MPRS) method which was applied to the three floor response spectrum at each 
elevation. Therefore, On a large heighten structures as RCP, The application by SPRS method causes 
to be more conservative results.

Finally, A simpled equivalent beam model which was developed by use of iteration of detailed 
FE-model is shown the result more similar with those of natural frequencies and SPRS analysis. And 
maximum equivalent stress and displacement of the simpled beam has verified with 180MPa and 
7.1mm each at 15sec as results by SSE time history method.
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Figure 1. Finite element model of RCP assembly
using detailed solid element
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Table 1. Frequency results of RCP structures using 
detailed FE-model

Mode No. Frequency [Hz] Mode shapes
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Figure 2. 1st bending mode shape of freq. 12.3Hz

Figure 3. Torsional mode shape of freq. 40.2Hz
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Figure 4. Finite element model of RCP assembly 
using equivalent beam element
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Table 2. Frequency results of RCP structures using 
equivalent beam FE-model

Mode No. Frequency [Hz] Mode shapes

Figure 5. 1st bending mode shape of freq. 12.4Hz
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Figure 6. Torsional mode shape of freq. 40.7Hz

Figure 7. Floor spectrum curve for single point 
response spectrum analysis

Figure 8. Displacement results of single point 
response spectrum analysis using detailed FE-model

Figure 9. Displacement results of single point 
response spectrum analysis using equivalent beam 

FE-model

Table 3. Stress and displacement result of single 
point response spectrum analysis using detailed solid 

and equivalent beam FE-model

Component

Max. stress intensity
[MPa]

Max. displacement
[mm]

Detailed
FE-model

EQV-beam
FE-model

Detailed
FE-model

EQV-beam
FE-model
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Figure 10. Time history load(SSE) for transient 
analysis

Figure 11. Time history load(OBE) for transient 
analysis

Figure 12. Stress and displacement results by time 
history seismic load(SSE)
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Figure 13. Stress and displacement results by time 
history seismic load(OBE)
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