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ABSTRACT

In Korea, many facilities were damaged due to the Gyeongju and Pohang earthquakes in 2016 and
2017, respectively. In recent years, earthquakes have caused more damage to non-structural compo-

nents than to structures. Among these non-structural components, electrical panels are one of the
most important devices used to maintain the function of their facility. Thus, damage to equipment

related to facility safety can lead to serious accidents involving life and property damage. For nu-

clear power plant facilities, strict seismic performance verifications are required to ensure the safety

of major equipment. In the case of broadcasting and telecommunications facilities, these are required
to evaluate their seismic performances by shaking table tests. However, the shaking table test method
for the seismic performance evaluation of hydroelectric power plant electrical panels has not been

proposed. In addition, there are not many examples certifying the seismic performance of electric
panels by shaking table tests. Therefore, in this study, seismic performance evaluation was performed

using a shaking table test on the remote terminal unit (RTU) panels used in hydroelectric power

plants.
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Table 1 Seismic parameters of RRS for artificial earthquakes
Amp lézzfézzsz(;giﬁdal Code Sps z/h Appxen | Awren | Arexrv | Arcy
100 KDS 0.55 1 0.88 0.66 0.36 0.14
150 Ofcsgi‘;‘:;‘i‘;n dz‘;}’éffactrii‘:re‘ria 0.825 1 1.32 0.99 0.55 022
200 - 1.10 1 1.76 132 0.73 0.29
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Table 2 Shaking table tests procedure

Test no. Test name Remarks
1 Inspection Visual inspection
2 vgrlilgigggn Voltage check
Sinusoidal sweep,
3 | Resonance search 2 Otemin.
1Hz~50Hz, 0.07¢g
4 Gyeongju (USN) o .
Tri-axial testing
5 Pohang (PHA2)
6 Inspection Visual inspection
7 vgrlilgccgggn Voltage check
Resonance search Sinusoidal sweep,
8 tost 42 2 Otc./min.,
1Hz~50Hz, 0.07¢g
9 Artificial earthquake]
0, . . .
100 % Multi-frequency seismic
o - simulation tests, tri-axial test-
10 Art1ﬁc1e;15(<)ea0;thquake ing, time duration 30s,
° strong motion time dura-
1 IArtificial earthquake] tion 20's
200 %
12 Inspection Visual inspection
13 vgrlil?iccgggn Voltage check

Table 3 Shaking table specification

Category Specification
Size 4mx4m
Maximum payload 30 ton
Frequency range 0.1 Hz ~ 60 Hz

Maximum stroke

Horizontal : £300 mm, +200 mm
Vertical : £150 mm

Maximum acceleration

+3 g (bare table condition)
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Table 4 Results of resonance search tests

X Y z
Location

#1 #2 Error #1 #2 Error #1 #2 Error

(enclosure bottom) 15 15 0% 15 15 0% N/A N/A N/A
(enclodtie mid) 5.25 45 14 % 5.25 475 10 % N/A N/A N/A
(enclosute top) 5.25 475 10 % 5.25 475 10 % N/A N/A N/A
(powet supply) 5.25 475 10 % 5.25 475 10 % 12 12 0%
(neat welay) 5.25 45 14% 5.25 4.75 10 % N/A N/A N/A
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