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Study for Advancement of Maintenance Management for Piping Using Risk Information
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The feasibility study of RI-ISI (Risk-Informed In-Service Inspection) has been carried out based on 2-loop
PWR as the pilot plant. The knowledge about failure potential derived from “Whole Maintenance Program
for Piping”and results of PSA were combined in this work. The risk matrix of EPRI was referred to when the
importance of piping segments was classified. It turns out that RI-ISI could reduce the number of welds
required for inspection by present way, while the risk level remains at the same level.
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Table-1 : Degradation Mechanism defined in “Whole
Maintenance Program for Piping” Program

Ilzlfegz g:g?s(:r? Contributing factors
Vibration @ Mechanical Vibration
@ Fluid Vibration
@® Thermal Stratification
due to cavity flow
Thermal due to valve set leakage
Cycle due to valve glmd lea#age
due to operating practices
® Fluctuation in Temperature at Junction
of Hot and Cold Water
® PwsCC
SCC @® Chloride SCC
@ Oxygen SCC
@ Erosion/Corrosion
Erosion @ Erosion due to 2 Phase Flow
@ Cavitation Erosion
Corrosion @® Secawater Corrosion
@® Surface Corrosion
Others @ Thermal Aging
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Table-2 * Pipe rapture potential ranking and Frequency
applied to degradation mechanism

Degradation Pipe Rapture | Estimated Frequency
Mechanism Potential of Pipe Rapture
Flow-Accelerated 4
Corrosion High R 10 Y
(Erosion/Corrosion) [/Reactor - Year]
Other Degradation . 10°
mechanism Medium [/Reactor * Year]
No Degradation Low 10°
mechanism [/Reactor * Year]
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Table-3 Range of CCDP for Consequence Category

Consequence Category CCDP(3%) Range
High CCDP >1E-4
Medium 1E-6< CCDP <1E-4
Low CCDP =1E-6
Note:(3%¢)Conditional Core Damage Propabilirty
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Tabale-4 EPRI Matrix for Segment Risk Characterization

Potential For Consequences of Pjpe Rapture
Pipe Rapture
NONE LOW MIDIUM | HIGH
HIGH LOW MED | HIGH | HIGH
MEDIUM LOW | LOW MED | HIGH
LOW LOW LOW LOW MED

2.6 YRDA Ny MEH

2.5 THEBLIZREERORBEFER LV, 1tkD
REEROBREHFE (JEAC-4205 1235 b D) 179
STRBLIEBED TSV haD Y 272 RITTHIE
EUTORMICESEHH L,

ACDFI = (Nb,i _Na,i)'ii CCDPI ......... 6]

ACDF, :REISIEAIZL 21 A/h i DIES) (F4)
Ny, REISIEARIOE v} i OREEHTH (1)
N,;  :REISIEA%OW i/} i OREEFE (1)

A SYT AL ORHBBE (MPFEF)

CCDP, %) Wbt 5 A LR ERE (—)
FET A MR LT, Ny Ny B L OBEEBHESE,
SMEAHF LBERE L, ACDE2#HEHL, £To%
7 A N0 ACDF, ZHH LIz R, % 107/ R EE
W afEREBRoT,

3. &8

D) KETHWLNTWS EPRI FEEZRX—R L L
RIISI AENTZ » Mot LCHEAFRETHH Z &
BHERT B0, PWR2NV—TFT7 5 b &5t RIZEE
1l % SEH L 7=,

2) KE RESI FE2EALESGAGIIBWT,
JEAC-4205 IZEEDSWTERET 2 HAITHAT, RE
BT ERT 2 Z EBAREE D, DO T T b
URAZ HEIMURVER L 725 RIAZBE LT,

3) 5. BE OBHEBEECHBBREREDT -4 &
' PSA OFHBTFIEDEEGIC LV | HIZB R 725
%175 = & T, BEREORKEL - BELICET
HIERTEDBLEZD,

S35 SCHK

[1] Regulatory  Guidel.178, “An  Approach for
Plant-Specific Risk-Informed Decisionmaking for
Inservice Inspection of Piping,” USNRC, Regulatory
Guide 1.178, Revision 1, September 2003.

[2] EEAET OB D EF ORAERE (13
F155 4510 A 30 A @RIEZER 7R 501 &)

[3] JEAC-4205-1996 [k 1 J) 3% BT FARkas o4k
MR (R ABER S

— 219 —






