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Development of Maintenance Effectiveness Monitoring Program
based on Design Characteristics for New Nuclear Power Plant
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ABSTRACT

Korea Hydro & Nuclear Power Co. (KHNP) has developed and implemented the maintenance effectiveness
monitoring (MR) programs for the operating nuclear power plants. The MR program is developed by reflecting
design characteristics of the operating nuclear power plants to monitor the plant performance for improving the
safety and reliability. Recently, KHNP has built a new nuclear power plant, and developed the MR program to
establish the advanced maintenance system by reflecting unique design characteristics based on the OPR1000
standard model. So, the MR program developed in this study has another characteristics in comparison with the
OPR1000 standard model, and we will verify the suitability of the MR program through evaluating initial performance
of the plant. The safety and reliability of the new plant will be improved by developing and implementing the MR
program.

Key Words : Component(”7]7]), Design Characteristics(’3 4 5-43), Function(”]°s"), Maintenance Effectiveness Monitoring
Program(d Bl &3} 7HA] X2 713), New Nuclear Power Plant(2 7 4)
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Fig. 1 Process diagram of maintenance -effectiveness
monitoring program
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Fig. 2 Development diagram of maintenance effective-
ness monitoring program for new nuclear power

plant
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Table 1 Examples of function analysis
_ _ . SR NSR
Function ID Function Description
1 2 3 1 2 3 4
RC-01 The integrity of the reactor coolant pressure boundary Y Y N N N N N
RC-02 Reactor vessel and interior structure N N Y N N N N
MS-01 Supplying steam to main turbine N N N N N N Y
FW-01 Supplying feedwater to steam generator N N N N N N Y
AF-01 Supplying auxiliary feedwater to steam generator N N Y N N N N
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Table 2 Results of in scope determination

e

System Function
Total In Scope Total In Scope
86 267
146 482
(58.9%) (55.4%)
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Table 5 Examples of risk significance determination
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Fig. 4 Risk significance determination flow chart of
the program

Table 3 Criteria of PSA risk significance evaluation

PSA Criteria
Significance
o RRW=>1.005 or
. o RAWZ>2 or
High - .
o Including minimal cut set that account for
about 90% of the CDF
o RRW<1.005 and
o RAW<2 and
Low . . ..
o Not including minimal cut set that account
for about 90% of the CDF

Table 4 Criteria of Delphi risk significance evaluation

Delphi Significance Criteria
High Total Score>404
Low Total Score <404

) ) o Risk Significance
Function ID Function Description

PSA Delphi Final
RC-01 The integrity of the reactor coolant pressure boundary High High High
RC-02 Reactor vessel and interior structure High High High
MS-01 Supplying steam to main turbine Low Low Low
MS-03 The steam generator protection from the over-pressure High Low High*
RP-02 Supplying reactor trip signal by CPC Low High High“

* . PSA FREHighS 18, AF25E Highs 24
** . dylo] $Q T (HighyEs 18, AFLEE HighZ 24
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Table 6 Results of risk significance determination

PSA Delphi Final Risk
Significance Significance | Significance

High | Low | None | High | Low | High | Low
267 72 | 112 | 83 61 | 206 | 91 176
100(%) 27 42 31 23 77 34 66

In Scope
Function
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Table 7 Examples of performance criteria establishment
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Fig. 5 Performance criteria establishment flow chart of
the program

PCID Performance Criteria Description Risk Signifi-cance Level Performance Criteria
AF01 Supplying feedwater to steam generator High Train RPC: 1

APC : 3 days
AX01 Suction of the auxiliary feedwater pump High System CMC
FWO03 Isolation of the feedwater High System if)(cj ; days
IA01L Supplying instrument air Low System RPC : 3
TAO1 Turbine protection Low System RPC : 1
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Table 8 Results of performance criteria establishment

gl agzt

Performance Criteria
Plant Total
RPC/APC| RPC CMC

New Nuclear

Power Plant 37 0 19 126

OPR1000

Standard Model 35 66 2 127
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