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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. MR programs are 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 developed the MR program for APR1400 safety related
systems to establish the advanced maintenance system and will verify the suitability of the MR program through
evaluating initial performance. Consequently, it is expected that the safety of the new plant will be improved
by developing and implementing the MR program.
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Fig. 1. Process diagram of maintenance effectiveness
monitoring program
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Fig. 2. Development diagram of program for APR1400 safety related systems
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Fig. 3. Scope determination flow chart of the program
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Table 1. Examples of function analysis
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o
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. . _r SR NSR
Function ID Function Description | 5 3 | 5 3 7
Integrity of the reactor coolant system pressure
RC-01 Y N N N N N N
boundary
RC-04 Reactor core cooling by natural circulation N Y N N N N N
SI-03 Supplying safety injection water by SIT N Y N N N N N
CS-06 Isolation of reactor building N N Y N N N N
CV-01 Control of the reactor coolant system inventory N N N N Y N N
Table 2. Results of in-scope determination A 6470(55.2%) 71°s0] ARIEIFIA] ZE A

System Function
Total In Scope Total In Scope
21 17 (80.9%) 116 64 (55.2%)

In Scope Function

PSA Risk

| Delphi Risk |
Evaluation | Evaluation
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| Significance Significance |

Fig. 4. Risk significance determination flow chart of the
program
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Table 3. Criteria of PSA risk significance evaluation A o]8d PSA A= OPRIOOO%‘ Eeat wlalst
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Table 5. Examples of risk significance determination
Function ID Function D ot Risk Significance
unction unction Description PSA Delphi Final
RC-01 Integrity of the RCS pressure boundary High High High
RC-04 Reactor core cooling by natural circulation Low High High"
SI-03 Supplying safety injection water by SIT High High High
CS-06 Isolation of reactor building Low Low Low
CV-01 Control of the RCS inventory Low Low Low
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Table 6. Results of risk significance determination
In-Scope PSA Significance Delphi Significance Final Risk Significance
Function High Low None High Low High Low
64 21 29 14 19 45 24 40
100(%) 33 45 22 30 70 38 62
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Table 7. Examples of performance criteria establishment

o o Risk Performance
PCID Performance Criteria Description o Level o
Significance Criteria
RCO1 Integrity of the RCS pressure boundary High System CMC : 0
RPC : 1
RCO02 Reactor core cooling by natural circulation High System
APC : 3 days
S103 Supplyi fety injecti ter by SIT High Syst CMC1 2 0
ing sa injection water i m
upplying safety injectio er by g yste CMC2 - 1
PCO02 Isolation of reactor building High System RPC : 0
CV01 Control of the RCS inventory Low System RPC : 1
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Table 8. Results of risk significance determination

SR System Performance
Plant RPC Cri:;(ij v Total
APC
APR1400 Model 15 21 9 45
OPR1000 Model 17 20 10 47
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