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Shaking Table Test to Verify the Seismic Performance of Nuclear
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/] ABSTRACT /

Earthquakes of magnitude 3.0 or greater occur in Korea about 10 times on average yearly, and the number of earthquakes occurring in
Korea is increasing. As many earthquakes have recently occurred, interest in the safety of nuclear power plants has increased. Nuclear
power plants are equipped with many cabinet-type control facilities to regulate safety facilities, and function maintenance is required
during an earthquake. The seismic performance of the cabinet is divided into structural and functional performances. Structural
performance can be secured during the design procedure. Functional performance depends on the vibration performance of the
component. Therefore, it is necessary to confirm the seismic performance of the components. Generally, seismic performance is
confirmed through seismic simulation tests. When checking seismic performance through seismic simulation tests, it is difficult to
determine the effect of frequency and maximum acceleration on an element. In this paper, shaking table tests were performed using
various frequencies and various maximum accelerations. The seismic performance characteristics of the functions of electrical equipment

components were confirmed through tests.
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Table 1. Specification of the specimen

Aol HABHE 7)1 5L A AN, £917)7]0), 22 A, 2E)
AoAE, hEle] 577] ek it Ao ke w7 glont
S APISE A1) A Sin sick AV FV1ES ol

relay 2FMCCB(Molded Case Circuit Breaker) 5-2] thfel HE50] A
A=l Qle} H =ollid= 7HHIRE 717100 o] AR AL Q= relay oF
MCCB 9| f1l’d5= 183tk

Table 13} ZHo] 717]7] B.Z0] 1140 & QkaAko] BA)|7} whayst &
o7} Qe HEE S ATAR A, Fret L TR So 2Ry
7] 322 B 535H= MCCBE L] e} 428 A8 2 AAskach
31 oAl a1 deld BRI B2 2 o) F5)mE Rjgkstol 5]
25 B3 31=over current relay & 290 A&7k o512 A5lshd H&+
81 under voltage relay 5 A2 A4t Fat Y240l Slat
contactor2} A9]2] 7]%5-2 3H= control relay o th3h YRS AlEL- 4=
A1k

MCCB = 2123} o] tripo] HPyahe 5 A7) 3o, wfehA] 2}
P HAEIA) =S MCCBE AA/s}o] 44 450] o 2150] ofh
trip Al O] RS BRQISH 4= QU= E A3 A A|51SIL]. Relay 2] chattering

2 Aol Wolx|= @A 0 R 3|8 @252 Ydlo] F 4= qlr}. wetA] A
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Test specimen Name Model Name Dimensions, (mm) Weight (kg) Manufacturer
No. Length Width Height

TS-1 Ground over current relay DGF-P11-1E 104.8 57 97 0.6 DEESYS
TS-2 MCCB TS250HU(Q) 63A 160 105 178 2 LSELECTRIC
TS-3 Under voltage relay DUV-M20D-1E 210 139 202 2 DEESYS
TS-4 control relay YSMRO05-3P 120A 82 42 51 0.075
TS-5 control relay YSMRO05-3P 024D 82 42 51 0.075 VONGSUNGELEC
TS-6 MCCB TS250HU(Q) 3.2A 160 105 178 2
TS-7 Over current relay MT-150(Q) 117 85 140 0.7
TS-8 Contactor MC-130a(Q) + UA-4(Q) 158 95 158 24
TS-9 Over current relay MT-32(Q) 95 45 93 0.16 LSELECTRIC
TS-10 MCCB TD125HU(Q) 80A 160 90 163 1.5
TS-11 Contactor MC-32a(Q) + UA-4(Q) 121 45 83 0.5
TS-12 MCCB TD125HU(Q) 15A 160 90 163 1.5
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Fig. 1. Sensor location
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Fig. 2. Acceleration time histories (A1)
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Table 2. Sine wave test

Table 3. Resonant frequency of component

Step | Acc. (g) | Dir. Frequency (Hz) Resonant frequency (Hz)
Test name Direction
X A2 A3
2 Y X - -
5,6.3,7.9, 10, 12.6, 15.9, Before sine wave
z 20, 25.2, 31.7, 40, 50 test Y 4225 75
X z - R
1 4 Y _ X - -
z 5,10, 12.6, 15.9, 20, 25.2, 31.7, 40, 50 After St'::t wave Y 43.00 43.50
X 10, 20, 40, 50 z - -
6 Y 10, 20, 25.2, 28.3, 31.7, 40, 44.9, 50
z 10, 20, 31.7, 33.6, 35.6, 40, 4.9, 50 B
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