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ABSTRACT

Evaluating the seismic performance of electrical equipment and components is essential to ensure
the safety of nuclear power plants (NPPs) during earthquakes. In this study, we evaluated the seismic
performance of electrical components widely used in Korean NPPs by considering the amplification
effects associated with the dynamic characteristics of the equipment and their typical mounting
conditions. Test specimens reflecting actual installation conditions were fabricated based on field in-
vestigations to examine their seismic performance. The tested components demonstrated satisfactory
seismic performance under input motions developed from floor response spectra of Korean NPPs.
The results showed that the in-cabinet response spectra (ICRS) varied significantly depending on the
mounting location and installation conditions of the components. The results of a comparison with
the amplification factors proposed in NUREG/CR-5203 indicated that the resulting ICRS could be

underestimated, although cabinet responses were estimated conservatively or similarly.
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Table 1 Specification of electrical components

. . Quantity | Mounting
No. Type Specifications 140 | lesmier
Circuit 600 VAC, 250
S preaker VDC, 30 A I | Bucket 1
Motor circuit 600 VAC, 250
S2 protector VDC, 30 A ! Bucket 2
3 Motor circuit 600 VAC, 250 1
protector VDC, 15 A
s4| Control 100 VA 1
transformer
Heater 354 A~13.00 A
S5 (thermal) (overload protection 1
current) Bucket 3
L 120 VA
g [Switeh| 2 ¢ 3
board | Cam 600 VAC, 250 1
switch VDC, 10 A
. 2NO, 2NC
S7 | Cam switch 220 VAC, 10 A 1
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(a) Eigenvalue results

(b) Bucket installation locations
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(c) Sensor installation locations

Fig. 2 Specimen fabrication and experimental setup based on eigenvalue analysis

Table 2 Effective mass ratios for the dominant modes

Mode no. Fre[c{llze]n cy X Y Z X rotation Y rotation Z rotation
1 18.446 0.01 0.81 0.00 0.96 0.01 0.26
2 18.448 0.81 0.01 0.00 0.01 0.96 0.38
3 40.264 0.00 0.00 0.01 0.00 0.00 0.21
4 54.647 0.00 0.17 0.00 0.00 0.00 0.06
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-
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Visual inspection | ‘ Functional test
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Fig. 4 Seismic performance test procedure

Table 3 Resonance search test results

Resonant frequency [Hz]
Direction|  RES] RES2 RES3
(initial state) | (after OBEXS5) (after SSE)
X 18.00 18.00 18.00
Y 18.00 18.00 18.00
Z 41.00 41.00 41.00
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Y 0.812 1.211 6.058 10.190 3.436 1.491 7.461 12.548 4231

OBE2 X 1.054 1.125 5.887 10.417 5.129 1.068 5.587 9.887 4.868

Y 0.875 1.266 4.646 11.617 3.562 1.447 5.309 13.273 4.069

OBE3 X 0.937 1.543 5.922 10.724 3.806 1.647 6.319 11.444 4.061
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Fig. 6 Amplification factors along the specimen
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