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ABSTRACT

Damage to nuclear power plants results in loss of life and environmental disasters. Safety-related

equipment installed in the nuclear power plants are controlled by electrical control equipment.

Safety-related equipment are required to have seismic performance. In this study, the seismic per-
formance of the motor control center (MCC), an electrical control equipment, is tested. Therefore, a
shaking table test was conducted using the design response spectrum and uniform hazard spectra.
The equipment installed in the nuclear power plants are supplied by various manufacturers. Because
the seismic performance of MCC varies depending on the design and manufacturing method, the
shaking table test is conducted for two different MCCs with the same function. The dynamic charac-
teristics and shapes of two different types of MCCs were compared, and the seismic performance ac-
cording to the shape was examined. Additionally, the difference in seismic performance according to

the structural shape was examined through seismic fragility tests.
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Table 1 Specimens specifications

; Dimensions [mm] Weight
Specimen Length | Width | Height kel
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MCC2 550 1695 2350 1934
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Table 2 Loading case of shaking table test

Test case

Test name PGA
MCC1 MCC2
Case 1-1 | Case 2-1 R.G. 1.60 0.200 g
Case 1-2 | Case 2-2 UHS 0.200 g
Case 1-3 | Case 2-3 R.G. 1.60 + UHS 0.200 g

HCLPF
Case 1-4 | Case 2-4 (R.G. 1.60 + UHS) 0470 g
Fragility 10 %

Case 1-5 | Case 2-5 (R.G. 1.60 + UHS) 1.100 g

o} MCC(y)9] $871559] BE o] &allth.

7,,(f) = P

M

|
Sl

- T — .
o71M, P,= 57 2139 cross power spectral density©]

i1, P, power spectral density©]Ch 33 S} ©21
Al Ate] S =ol7] flsto] ZAzte] 7EE A

%] symmetric hamming windowE 4-83}SIth
Table 3 BARHARS Falo] F4a FFoKI)

MCCIE X3 el uln n7go] gl o
MCC2E X% el U n7o] §lo] nfzlEs
o] Afel7} ATk MCC28] S0 e Y el
BAL FOFAW, AT L BHE FoIFA
wsuz vE e 2T XF 9P T
T By 7 F4E Ao® .

SRENAE A} HCLPF AA7HA] 33FuRe]
W37} 10 % nwko 2 vt Fragility 10 % 28
ol A MCC12] XF2 42.1 %, Y& 7.9 %2] &3}

W37} BAE on MCC29) XFE 17.5%, Y&
122 %9 FxFua Waph dAsglny. 59
e frAeke YE exFoes Wst Ak
o, FAE EER ddste] IS sk X5
A= WSt A BAe Aos ek

o fo fu flo

3.2 7|sAAIR}t FotAAL
YWrAgog o3 MCCY o4 oJF-= el
flete] BE Uixldge] dn o 75 §2

Table 3 Resonant frequency search test summary

Predominant resonant frequency

Test name MCC1 MCC2
X Y Z X Y Z
Before seismic test | 19.00|19.00|47.50|11.25/20.50| -
After R.G. 1.60 [18.25/18.50(47.50(10.75|19.75| -
After UHS 18.25|18.25(47.25/10.50{20.25| -

After R.G. 1.60 +

UHS 18.25(18.25[47.25/10.50{20.00| -
After HCLPF 17.25(18.25|47.00|10.75|19.75| -
After fragility 10%|11.00|17.50(47.25| 9.28 |18.00| -
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Table 4 Comparison of relative displacement [mm)]

MCC1 MCC2
Test name
X axis | Y axis | X axis | Y axis
R.G. 1.60 6.24 4.30 21.90 7.64
UHS 3.84 3.86 10.30 2.50
R.G. 1.60 + UHS 4.60 349 8.08 7.53
HCLPF
(R.G. 1.60 + UHS) 7.06 5.47 19.59 9.62
Fragility 10%
(R.G. 1.60 + UHS) 44.54 12.44 63.24 14.39
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