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A Method to Monitor the Reliability of In-house Power Supply Systems in Nuclear
Power Plants Based on Probabilistic Assessment
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Abstract ~ This paper introduces a method to establish performance criteria of the in-house power supply systein in
nuclear power plants, The performance criteria of the system is presented in terms of the number of function failures
and amount of the out-of-service time that can be allowed commensurate with the probabilistic safety assessment results
of the nuclear power plants. To obtain the performance criteria such as reliability and availability, the functions of the
system were analyzed and probabilistic assessment results were utilized. This method provides quantitative guidelines in
selecting and monitoring system functions to determine an adequate level of maintenance quality in order to ensure the

probabilistic goals for the safety of the nuclear power plants.
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Fig. 1 Process diagram of the maintenance effective
monitoring program
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Table 2 Results of function analyses and scoping for Class
1E 4.16kV power system
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Table 4 Determination of performance criteria items

for determination of performance

criteria types

Fig. 3 Process
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Table 6 Results of performance criteria

PV = A=71E
e H5715Y e
- RPC : 4
KL |£999 gaangan s | o0 4
FatH ot A n Rato] AAAY RPC : 13
MO g2 APC : 3%
. . RPC : 18
PBOL | FHEF 416 kV 24 A4AD7 | o0 32
PB02 |HAFF 4.16kV F3H 7] RPC : 23
244 7|50% Ho|
AEaAE 715ad o &ETATE A 457
3 HaE FPstE AogA oF AT #@d 7ed
e Aozt Wedlth oF &9, PBOIS AeE A
Ay Aol ANHEATIEC 13, o] 2EA S
Fo] 3¥olnE PBAE T A A7) 3dol fisiAd 3d
o 189 gt sgsta 1 ool el wAEAY A
Grlage R Q3 o] BT A ko] 38E xS HE A
Fol Aatd AHolmz AHFIES 3 2AF soF drh
otle E 7 74 AB7IE FEA 9T Ny FAYE B
oAFn v
E 7 AMSIZo diE s2E He

Table 7 Definitions of function failures corresponding to
performance criteria

3

71E%

ofr

7155133 9

i

WA AEAZ I 1A de A

DTAE AR il A Ak Faagro]
=257 Role 3§

DAAFF 416 kV Buse] A¥ & I F
HgE 25

HAE FHo8 A% £

KJjo1 |5)RIg T ddd 7] FahA
44

B)YAEAYT H C)FATE EFY REATH
o AR As] o] Bt

2%
R EFDERIREEEEEEERIEE
st FEAY 44




71587 71714 D REAAY] LE5 37
MCOL ]i: 7] 711 A% XA ] 5 Zof)
% 715A
PBOl (7] A = HeddA] A
k7] AH Al EE_E_E_/‘\jx;ﬂo o“l_
PBO 1}_ 1 A= A 1A Skl &%
2aere u)
245 8 E7IF HEM "It

ufj §-317 NEL 9y

Aok wHA AAH el AAsA &Y HUeAE Bt
371 s 270 LA PBAEY dad H= 3d Fot
wald 1279 2gEAE BAsAT As7E PROLY #
FE = Jls g {19, PBO2 ‘HAS T 4.16kV Fakat
9r)el BEEoe] JraFoz Hrid AL LAk AN 9
A 1ol enz wAE Vend ALE 2dT W A
AAdE 4l HAHEe o2 HHAY

| adr] 52 aFA A
9} PBOZ 715 2% A

)

= 8 416kv HHIZAE(PB) ZIsn& 2MZ 1
Table 8 Results of functional failure analyses for Class 1E
4.16kV power system(PB)
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