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Abstract : Component reliability data were analyzed by using PRinS(Plant Reliability data information System) based
on the latest operating experiences of eight KSNPs(Korea Standard Nuclear Power plants), and these new data were
applied to the KSNP PSA models. In addition, the existing PSA models were revised for reflecting as-built and as-
operated plant conditions. As a result of newly performing PSA in this paper, CDF and LERF were estimated 26.1%
and 18.2% lower than the existing values, respectively. It was identified that the risk measures decreased not because
of revising the models but because of applying the new component reliability data. The result and the method of this
paper could be used when generating plant specific data and performing the living PSA in the future.
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Basic Data External Data
o Notification/Order (ERP)
o Limit condition of operation (ERP)
| o Operator logging data (ERP)
© Risk Monitoring System data (RIMS)
information System (PI)

ation| System (PRinS)

depending on analysis time span
o PSA/MR/SPV components search
© Failure decision and classification rule
o Incorporation of MR results

o Bayesian update by BURD program
o Various probability distribution
functions (lognormal, beta, gamma, etc)
o Statistical analysis depending on
System & Component patterns

FMA Module ‘ | Statistical Analysis

* FMA : Failure & Maintenance Analysis * SPV : Single Point Vulnerability

Fig. 1. Main Modules of PRinS,

Table 1. Data gathering period for component reliability data

o | 7P| AugR | AnEd | eded
A1 A1z =54 717k(hr)
. 2423 | 1998-08-11 | 2008-1231 | 83931
44 1 2424 1999-12-31 | 2008-12-31 | 72,090
P 2435 | 2004-07-29 | 2008-1231 | 35937
44 2 2436 | 2005-04-22 | 20081231 | 29,143
gza 2323 | 1995-04-01 | 2008-1231 | 108,169
443 2324 | 1996-01-01 | 2008-1231 | 102,749
g8 2335 | 2003-07-01 | 2008-12-31 | 42,432
A4 2336 | 20030701 | 2008-12-31 | 41,922
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Fig. 2. Modified fault tree of PSA model for flow element #37.
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Fig. 4. Modified fault tree of PSA model for MOV #693,
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Table 2, Result of main component reliability data using PRinS

Component Failure Mode | Failure Rate | EF
fail to open 1.46E-03 1.56
Motor operated valve
fail to close 3.03E-04 1.60
) fail to open 7.52E-04 1.89
Air operated valve
fail to close 7.84E-04 1.92
fail to start 2.99E-03 1.35
Motor driven pump -
fail to run 9.22E-06 1.20
fail to start 7.49E-03 2.23
AF turbine driven pump -
fail to run 1.47E-05 2.28
fail to start 2.41E-02 1.33
Diesel generator
fail to run 1.55E-03 223
. fail to start 1.38E-02 1.75
Air compressor
fail to run 3.57E-05 1.40
fail to start 6.26E-03 1.08
Chiller unit
fail to run 1.21E-04 1.15
Heat exchanger fail to operate 2.25E-07 2.52
Filter/strainer plugging 7.23E-07 1.39
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Table 3. Comparison of CDF, LERF for KSNP PSA model

. . Basecase Revision
Risk Metrics Model (/yr) Model (/yr) Decrease Rate
CDF 5.44E-06 4.02E-06 26.1%
LERF 6.43E-07 5.26E-07 18.2%
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