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Abstract @ The seismic PSA is to probabilistically estimate the potential damage that a
large earthguake will cause to a nuclear power plant. It integrates the probabilistic
seismic hazard analysis, seismic fragility analysis, and system analysis and is utilized to
identify seismic vulnerability and improve seismic capacity of nuclear power plants.
Recently, the seismic risk of domestic multi-unit nuclear power plant sites has been
evaluated after the Great East Japan Earthquake and Gyeongju Earthquake in Korea.
However, while the currently available methods for system analysis can derive basic
required results of seismic PSA, they do not provide the detailed results required for the
efficient improvement of seismic capacity. Therefore, for in-depth seismic risk
evaluation, improved system analysis method for seismic PSA has become necessary.
This study develops a system analysis method that is not only suitable for multi-unit
seismic PSA but also provides risk information for the seismic capacity improvements.
It will also contribute to the enhancement of the safety of nuclear power plants by
identifying the seismic vulnerability using the detailed results of seismic PSA. In
addition, this system analysis method can be applied to other external event PSAs, such
as fire PSA and tsunami PSA, which require similar analysis.

Key Words : seismic PSA, seismically induced failure events, system analysis, risk,
nuclear power plants
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Fig. 1. System analysis method for domestic NPP seismic PSA,
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Table 1. Comparison of previous method with this study

This Study KAERI Approach'”
2
1 (Primary Seismic

Number of Event

Event Tree and
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(Integrated Seismic

Event Tree) Partially Integrated
Seismic Event Tree)
Software AIMS-PSA PRASSE + AIMS-PSA
Coverage of Seismically| 1} geicrically Some Seismically

Induced Failure Events

in MCS Induced Failure Events

Induced Failure Events

Sum of MCS + CDF

CDF Calculation Sum of MCS from Primary Seismic
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Post-process Required Required

MCS: Minimal Cut Sets
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Table 2. Example result by system analysis method for
domestic NPP seismic PSA?

. Sequences
Basic Events ;
Primary | Secondary
1 %GET-EX-3 EX-3
2 %GET-EX-1 Y1 EX-1 EX1-2
3 %GET-EX-2 X1 EX-2 EX2-3
4 %GET-EX-2 Z1 EX-2 EX2-2

Table 3. Example result by KAERI approach™®

. Sequences
Basic Events ;
Primary | Secondary
1 %GET-EX-3 EX-3
2 %GET-EX-1 Y1 EX-1 EX1-2
3 %GET-EX-2 SB1 X1 EX-2 EX2-3
4 %GET-EX-2 Z1 EX-2 EX2-2
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Table 4. Example result by system analysis method by this
study

. Sequences
Basic Events
Primary | Secondary

1 | %SEISMIC | SAl EX-3

2 | %SEISMIC | /SAl | /SBl | /SB2 | Y1 | EX-1 EX1-2
3 | %SEISMIC | /SAl | SB1 X1 EX-2 EX2-3
4 | %SEISMIC | /SAl | SB2 Z1 EX-2 EX2-2
5 | %SEISMIC | /SAl | SBI Z1 EX-2 EX2-2

Table 494, GET-EX1-3 At ]| sidsl= 2|4
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Table 5. Sample minimal cut sets of seismic PSA of domestic NPP by this study
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