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Technical Basis for Revision of Guidelines for Inspection and Evaluation of Reactor Internals on Flaw
Characterization for Uninspected Region of Cylindrical Components
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“Guidelines for Inspection and Evaluation of Reactor Internals”, published by Thermal and Nuclear Power
Engineering Society (TENPES) and taken over by Japan Nuclear Technology Institute (JANTI), adopted a
very conservative assumption on flaw characterization for uninspected region of cylindrical components.
Fully penetrated flaw should be assumed for uninspected region, when SCC is found and flaw evaluation is
performed on cylindrical core internals such as core shroud. The authors suggested a modified method on
flaw characterization for uninspected region based on a simple application of probabilistic approach last year.
This paper describes a technical basis of modification of JANTI Guidelines, incorporating the suggested
method. Confirmation for the modified method utilizing field data of an operating plant is also shown.
Significance of feedback from field data on inspection and evaluation method in JANTI Guidelines is
discussed.

Keywords: JANTI Guidelines, Flaw Characterization, Uninspected region, Cylindrical Reactor Internals

1. HE

(#0) K AR F R EENR S CLTF. TRERH) &
W) MMEITLIZFNEEYSE SRFEE T A KT 4
CUITUBIZITA RT A0 L)z,
Py 270 FEOHMBFENEBEDICHT 5I5H
BRENZEE L LRRAE L. SROBRXMEAM
R SN HE O XRMEREM O FENRES N TVWD
m

HA RTA 2 TIEEOERE D SREZ E D,
SUREHH & SRR A B OO T - R AT S =
E T, BRI T BT 21T > TV 5, KKaRE
iz BT, SR L TWARWEECLT, TRA%R
FEHL & D) B EEXMERE LI RMRBE Z21TH
T NER SRy, TR L RTIREE TID
D2bD0, KRAREHN% 25 LiBEICRTIIC
nHhEEZLND,

IO, FEEOIIEE 2 ERROBAICE ST,
KRAMREEF ISR 2 XV RENRKBRTELRE
L7e®, Zoth, KEBATA BT 4 28 &2
ARBETEEN BARETHEFGS CUTF. TR
1 & D) DIF RS S SR T A K74 VB

FRCBWT, ZOXRMBEEEEZRY ARz HA K
T A VRETHRARET ISP BERIcBV TR
MABEEZ TA RT A AT B> THE, Kb
BEEOHBOMEOER L &b, EEF LY
T ROOVTF — 0 S RIGAAEEO Y Mk
WHEDLETIThhl, KRT, RARFEC
T HRMAEEEICET DA KT A4 S&ET O
RILIZHWT, BEROFRAIMIE R VEHET — 212
SOMROWMELT DD E EHIC, BT —4%
WERULIERENTA FT4 08B EVTEMREC
T4 =Ky 7 LTV ZEDOBRICOVWTHED
TR & ET D,

2. RRBREHEICHT HEFMEOBME

2.1 RIRBEEDE XS

INETOHA RTA L TiE, ABOEERKRMN
B ENT5E O REFMIZBW T, SREERKL
PRVEREE CGRARIAL) AR S O 3K
LRI VA E T2 A2 REL TN D,
TAVUERMEER M WD TR B IRSFRO R BRIV & A2 B
72, XV BEORMRTFEER L RARBEOMRE
KM HEEBREFTT 5700, LFIORTHREEZHZIC

— 533 —



BE LTS,
=21 L SREREB COXMREE &R CE
éf‘ﬁﬁﬁ%lpkm%s 5
< =R 2 JREREEH CORMRES fiﬁﬁﬁ?
9%?@%%%%%(%%@%)@Lﬁ
EEMAT-EE%EZ, 2HRORMOE S
EHET B,
SEOHBELICHT 5 mREAEE X, AR
FILiORNTRRINZREEX Le 0EE (AR
KMatbsR) #Y & LEHAICHEE S5 miREH £
Fizxt4 5 RMpES @FEEXRMREIS) 2P K Y) & F
5o TFRENOREICKL SIS RMBELZLLTO LD
WWHEHT 5,
O ZNETOHA FTA ML BHBEERMRES
REBBEEAETRBERET IO, BE
KIBEIG X AR CRREINERBRE I
kAKBGEEZMNZ RS Z2, 2FRO#PHTRL
FEEAY, RO ARTEY &b,
P(x,¥)=(L, +(L-L,))/L
(T -1)- X +1 (M

@ r—2 1 X HBEXRMEE
ARRRBREIG X, RREE TR R S R
®%é&%L<\ﬁ®;m¢%U&@&

P(x,Y)=Y 2)

@ r—R 21X HBERMEAE

SR BERMM, RUREEHA GEAE) 2N
Nmo%mk%%\%mtbf D, HBHA
BR MR OEFEXE dp 2B ITRT,

M-N m l—m/M
Vi) Z
P= () M-1 N N )

FERMBIA T, SRR ML Y ICEEE 99%
A B EHEEMO EREAMZTZEDOTH Y,
7(0.01/2)=2.58, X=N/M. Y=m/N Z A THX 4)
IRTBY LD,

P(X,7)=Y+AP
—ya 4?0@ M=N m 1-m/M

2 M-1 N N
—Y+2.58 U-XN-Y)¥ (4)
(m-1)x

MiZSREFIZBWCRRR/DEMEZ ED XD
WCEBZDMNIL L2 THROBEND, Loy
FoOBRABRIEETIT, o~ + m OOQ
NELERENTVEIEND, FlvaTy
FDHTA K74 TREARIZE > THRE WTEE
2SCCIXDOVEINEZRS 10mn & LTV
52 LIMMRSFRIOBEYI R E L ZE X OND,
S>THEBR/FEEZ 10mm & L, 27 7 KEE
BROSEANBLE 10~16m THDHZ b,
a5y RNeE o fHM%E (10,000 ~
15, 000/10) =1, 000 &% 5,

LIS EBRARIEEERY) D 0.5 OBEOSREE
X) LHEEXRMRES PX YY) OBRE, ZhETOL
A FRIANCEDEE (LLTFHA K74 OEE)
ROEr—ATOMREIITRT, A K74 DM
FEL, EREEEAN 0.5 LTOHRE, TFHICKR bR
WTH DB —A 2 L HATRKE RFMOMEE KRG
BEERTZERSD D, F— A Lidihr—A 2
LRI TAREMEEZOGND N, AREIE X MBIER
WS WA ITIERSTFHI & e 2 ED H D,

1 -
~ 0.9 & : I
S 98 R /l Proposed curve
g 07 \ L
2 06 i é g >
& 0.5 e e e
3 8g ~>¢—Previous Guideline
5 0: 2 —— Casel
2 0.1 —&— Case2

0

0 0.2 0.4 0.6 0.8 1
Examination rate of the total area (X)

Fig.1 Assumed flaw rate at each case
(When ratio of the flaw to the examination round (Y) = 0.5)
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Fig.2 (1) Assumed flaw rate (Previous Guideline)
Assumed flaw [g0-0.2 @0.2-0.4 D0.4-0.6 00.6-0.8 @0.8-1 |
rate (P)

1.0

0.8 o
= )
+ 5>
2
————10.6 5 £

. . —"-"_—-.—-— «©
Examination ] T C
starting point [/ /| 2§
> 0.4 55
% £
°§
L2 = =

o

s : ‘0.0
0.0 0.2 0.4 0.6 0.8 1.0

Examination rate of the total area (X)

Fig.2 (3) Assumed flaw rate (Case2)
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Fig.2 (4) Assumed flaw rate (Proposed Curve)
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Table 1 The Assumed Flaw Rate comparison based on
the measured flaw rate

Examination|Measured flaw| Assumed (calculated) flaw rate(P)
rate(X) | rate(min.)(Y) | Previous | Case1 | Case2 | Proposai
0.3 0.07 0.72 0.07 0.10 0.44
0.8 0.19 0.35 0.19 0.21 0.19
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