ISSN 1226—525X / eISSN 2234-1099

S A A F 83| =w-F 2270 35 (B Al1223) EESK J Earthquake Eng Vol. 22 No. 3, 113—-119
2018\ 4€ https://doi.org/10.5000/EESK.2018.22.3.113

Seismic Response Analysis of Nuclear Power Plant Structures and
Equipment due to the Pohang Farthquake
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/ ABSTRACT /

The probabilistic seismic safety assessment is one of the methodology to evaluate the seismic safety of the nuclear power plants. The site
characteristics of the nuclear power plant should be reflected when evaluating the seismic safety of the nuclear power plant. The Korea
seismic characteristics are strong in high frequency region and may be different from NRC Regulatory Guide 1.60, which is the design
spectrum of nuclear power plants. In this study, seismic response of a nuclear power plant structure by Pohang earthquake (2017.11.15.
(KST)) is investigated. The Pohang earthquake measured at the Cheongsong seismic observation station (CHS) is scaled to the peak
ground acceleration (PGA) of 0.2 g and the seismic acceleration time history curve corresponding to the design spectrum is created. A
nuclear power plant of the containment building and the auxiliary buildings are modeled using OPENSEES to analyze the seismic
response of the Pohang earthquake. The seismic behavior of the nuclear power plant due to the Pohang earthquake is investigated. And
the seismic performances of the equipment of a nuclear power plant are evaluated by the HCLPF. As a result, the seismic safety evaluation
of nuclear power plants should be evaluated based on site-specific characteristics of nuclear power plants.

Key words: Pohang earthquake, Nuclear power plant, Floor response spectrum, Seismic analysis
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Table 1. Modal analysis results of containment building

Mode number | Natural frequency | Natural period Note
1 4.561 Hz 0.2192 sec X-direction
2 4.562 Hz 0.2191 sec Y-direction
3 9.583 Hz 0.1043 sec
4 12.198 Hz 0.0819 sec
Z F
X Y
(a) Mode # 1 (X-dir) (b) Mode # 2 (Y-dir)

Fig. 9. Mode shape of reactor containment building
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Fig. 11. Auxiliary building of OPR1000

Table 2. Modal analysis results of auxiliary building

Mode number | Natural frequency | Natural period Note

1 1.815Hz 0.550 sec Turb. 1%

2 1.851 Hz 0.540 sec Turb. 2™

3 2.368 Hz 0.422 sec

4 3.053 Hz 0.327 sec

5 3.305Hz 0.302 sec

6 4470 Hz 0.223 sec

7 5181 Hz 0.192 sec

8 5247 Hz 0.190 sec

9 6.437 Hz 0.155 sec Aux. Y-dir.
10 6.791 Hz 0.147 sec

11 7.506 Hz 0.133 sec Aux. X-dir.
12 8.628 Hz 0.115 sec

(a) Modeshape (frequency at 6.437 Hz)

A \/"‘
(b) Modeshape (frequency at 7.506 Hz)

Fig. 12. Modeshape of auxiliary building
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Table 4. Seismic capacity (structural failure) of MCC cabinet

Pohang EQ REG. EQ
Acceleration result
(5.4 Hz & 5% damping) 08109 12839
Acceleration result
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HCLPF 14269 1.0219g
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