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Application of local thinning criteria
in pipe wall thinning management of nuclear power plant
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Pipe wall thinning caused by FAC (Flow Accelerated Corrosion) and LDI (Liquid Droplet Impingement)is
managed through the measurement of pipe wall using UT (Ultrasonic Test) and the replacement of thinning
element until reaching allowable limit in order to prevent pipe failure in Japan. Minimum wall thickness of
design codes is applied to the allowable limit of pipe wall thinning management. On the other hand, the
thinning area is localized in pipe wall caused by FAC and LDI, so the integrity of piping system is maintained
even if pipe wall thickness becomes smaller than design requirement to some extent. This kind of concept is
already introduced to overseas codes and a non —nuclear domestic code. This paper investigates these codes that
introduce local thinning criteria and clarifies the difference among them, then studies how the introduction of
local thinning criteria affects the pipe wall thinning management and addresses the issues to apply them to the

codes in Japan.
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Fig.1 Flow sheet of pipe wall thinning

management in JSME codes
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Table2 Comparison of requirement in overseas codes

it ASME RSEM BS 7910 API579-1
N-597-2
[Ei KIE] TG HKE

TR PWRBWR ' | -PWR 75 | @@ | EHEE (E
FrNOIFA | bIFA 23 | BE ENR | JER K
1,23 BVE =g = (s, | R

CEE (AW -EE-90 i | B
BEERET) = | TE
JUR « UF a—
B« SIGEREF

RIEAE | BIRAEER | REREER | REREE | BERES:K

TR 725050 | HY Kb (B v
Db

TR | FRRERUSE | R REanvs) PRSI
Hife A il

s EHHOMAD | B--OBKO | HEEOR | LUL10fE

kAT | & MO | S
FAH fE AR
PR AT
BRI Rl AR L RO L AL
SFEMm | el oL AR L Bl

¥

AR | FPRBERN | TRKEY | FFREERD
AR | AU | RThUEEES | R ThT | fFmETme

Hlg i Ay AT HRETIULE
TR A R L=
FTHIELH EHETHT

WEETHI L
B

3. BIDREFTRAETREEDLE

3.1 RIS B 1T 5 BRTEPRr S E DB
HREI 30T 2 TR FAEYE L, Teble 2 1R T
B HTT BT A= BENENRL BT, Fi&D
HRMEETOEEHET D Z LITEELVY,
Fig2 tZz—fl& LT ASME N-597-2 |2 53 < BEART
flio7 m—%7~9, ASME Tl REWERFOTHI

WIS 1) LA BROTIS S S, 2T

BYE D 7 24558, BEEROREE., BREFTORE &
RS U AR L3RRI BT 2 BENRE S
TEY., FNEBETHMNE D I CEIEHESEOHIET 72
sha,

BB ZN
\

YA COR

>l T (t, onD)

v

t,> 0.875¢

nom

v v v

VHiEREE T FFBR A s - Bk
- O FHEOR

Y

Z, &U\’Sp >
RO

S5

<
™~

(Fy TR, S, WRAERIC A BRI 7)

Fig.2 Flow sheet of pipe wall thinning management
in ASME Code case N597-2
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Fig.3 Definition of thinning area
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Fig.4 Residual life evaluation by JSME and overseas codes

in Feed water system (Large size pipe)
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Fig.5 Residual life evaluation by JSME and overseas codes

in Condensate water system (Large size pipe)
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Fig.6 Residual life evaluation by JSME and overseas codes

in Feed water system (Small size pipe)
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Fig.7 Residual life evaluation by JSME and overseas codes

in Condensate water system (Small size pipe)
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Fig.8 Residual life evaluation by JSME and overseas codes

in Feed water system

(Large size pipe and Large thinning area )
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Fig.9 Residual life evaluation by JSME and overseas codes
in Feed water system

(Small size pipe and Large thinning area)

5. RRTRPAFREEEARORERE

JRFTBARHm A E DB AL, BOEIRNE T 55
HRRE ORI BRRERECEATERT 5 2 LI
IV, £EMHMICBOTRELBBIMELN D20,
WL D% OB Abh g, 7o, FHlkT
RETHEED Y T A5G, EER (BE., /K,
LT a—, T5E) OWE (N, h7HE) ofEE,
BERROSEE OB P 2B L, LR
B & FERSAOIHE A £ ¢ BRI U otk 2 7ol
PMELN TV, EOERIEICOWTL, 8 2 ED
Table 2 (ZHFR 7=,

BAEORF SR BT O E AT IV CTRET
WA EEOBE A BRI 2L, FosEE 0%
TG EERR T A E WV OEL H DN, TOEEZIR
AL THIS R RET BICEE L OB LERISLE L
725, Eio, HEEEMERROBEVECERE L2 EE
FTHUE, FFIREFRORA 7 —3%li7e LICEAT 55
ATl ASME $i#g %, AHBIRORERIMERT5
BAITIE APLBUE DB OV TR 08, 5% 0
BIRTREFMTHD EEZLNS,

6. FEH

ARG, SNBSS IR AR L, EAS
NTWS RFRPIE A EEOES 2B Lz, ot
OE WSS EIC BT ED L 5 L b2 6
TR REMIHIORBR L IS D 2 LTI VOt LT,

ZORER, RPBAFFAEEOE AL, BEREDOKR
X REEDRK W Z1E PWR TIHEAAKRHA &) 12k
TREGVPRELERSIND Z RSz, iz, 2
N RFTBARF A2 B LT DI OBE R O%
FMAHmFEROZE IR SN LAVRES N,

AEIDEIIEE T BT ANEREIZRE Ui B—
BTG IFLROBEA 2ARE LTARETHE 2 b
DTHY | BRE ST TH 5, M DOERIZIL,
ISTTFHEPEARREEER, BEIRAIOAER L &R & 724
BERHDHZEHHALNE T,

SHBIEDRT IR ER OB ORSEHEEHEIIC
1T, RFHREOV AT DEZEERHEHRL T BT,
NSO R PR 2 I R L T
DEAZRD T ENEERETH D,

SECHR
[ EAMY 2 (REMARF MmN TR T
JIFERT  BUEBPIE I BT 5 BiTRI&(2006 £EhR)
JSME S NH1-2006
2] BAMIR s [FEBAIRT JIRERAE KRR
JIBERT  BUEEAE BB D TR (2006 £EAR)
JSME S NG1-2006]
BIEAY 2 (REARF IR REE - B
F&(2011 4ERR) ISME S NC1-2011 J
[4] BAS A (SRR IR fss  MERFU& Q011
4Ffif) ISME SNA1-2011 |
[SIRHISCR, AR 2 2011 SEEEAFIRRE
DVD-ROM #3C4£(2011.9.11-14) F082005 JRiPIBRE SR
BEFHmAHIT RS B3 2 n FUd A LD HR Y A
[6] A AMEE S THOMBCEIRERAORGET, AiRtESt
(2007 £EHR)
[7JASME SectionXI,CaseN-597-2 [Requirements for Analytical
Evaluation of Pipe Wall Thinning(2003 ZEAR) |
[8]RSE-M Appendix5.3 III.2 [IN-SERVICE INSPECTION
RULES FOR THE MECHANICAL COMPONENTS OF
PWR NUCLEAR ISLANDS(2005 “FhR)
[9] BS-7900 Annex G [The assessment of corrosion in pipes
and pressure vessels(2005 4EhfR) |
[10] API 579-1/ASME Fitness for service-1 PARTS
[ASSESSMENT OF LOCAL METAL LOSS (2007 4£fif) )

(CErk24 46 H 25 H)

- 348 -



