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ABSTRACT

Since 2000, the frequency of earthquakes beyond the 5.0 magnitude quake has been increasing in the Korean
peninsula. For instance, the 5.0-magnitude earthquake in Baekryong-do in 2003 has occurred, and recent earthquake
with Gyeongju(2016) and Pohang(2017) measured respectively magnitude of 5.2 and 5.8 on the Richter scale. As
results, the public concern and anxiety about earthquakes are increasing, and therefore it is necessarily required
for social infrastructure to reinforce seismic design and energy production facilities directly related to the national
economy and security. This study represents the analysis of seismic performance evaluation methodology such as
Seismic Margin Assessment (SMA), Seismic Probabilistic Risk Assessment (SPRA), High Confidence Low Probability
Failure (HCLPF) in nuclear power plants in order to develop optimal seismic performance improvement. Current
methodologies to evaluate nuclear power plants are also addressed. Through review of the nuclear structure evaluation
past and current trend, it contributes to be the basis for the improvement of evaluation techniques on the next

generation of nuclear power plants.
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Table 1 SPRA and SMA Methodologies

SPRA

SMA

Purpose

Estimate seismic risk

Estimate seismic capacity beyond SSE

Seismic Hazard

Important part of PRA

Excluded

Seismic Hazard Uncertainty

Has a major effect on results

Excluded from consideration

Output

Gives seismic risk, frequency of core melt
Identifies lowest capacity element

Plant seismic capacity in terms of HCLPF
Identifies lowest HCLPF element

Earthquake Input

Needs seismic hazard curves

Needs earthquake
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Table 2 Seismic Fragility Analysis
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