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Application of JSME Fitness-for-Service Code and JANTI Guideline for Inspection and Evaluation of Reactor
Internals to Cracks found at Shroud Support of Tokai I Power Station
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Cracks were found at shroud support of Tokai II Power Station in 24" outage. Flaw evaluation of these
cracks was performed applying Codes for Nuclear Power Generation Facilities — Rules on
Fitness-for-Service — (FFS Code) of Japan Society of Mechanical Engineers (JSME) and Guideline for
Inspection and Evaluation of Reactor Internals of Japan Nuclear Technology Institute (JANTI).

Evaluation methods and results are outlined in this report.

Issues to be studied for better improvement of

JSME FFS Code and JANTI Guideline will be discussed.
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Flaw Evaluation, Stress Corrosion Cracking, Shroud Support
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Table 1 Inspection Results
EE

S =R e RE ‘ Ea [
7o KMataROFRIL, 16 BRI EHT M. 1 &T (1F wi [ TEE | RAE | 7 [FEE | AR i
9 BRAKEARE AR — N L) Bl & 0VEFRTH VBSE | 453 (lg?é) 63 | 106.7 171 k@;m
27, B VSINE | 164 23.2 63 53.5 112 Kﬁg%

() (FRRE (5~ BRHE) e B T

SEIOVEINEZ#ER LY 2T 7 Ry R— KV : (BL) : ks
VH DEEHEERILEIZ DV T, UT IZ L Y KKafERD
#1-19.5° #2-24.0° #3-27.8° #3A - 36.5° #3B - 54.9°
10mm
H7 H HT P H HT
[lioom [ ftomm e \ 9o Ly o1
#4 - 163.9°
AR EE
AN
™ LaSuRYR—rL LS
SE W&
T E R
iy a5k
/ . #9-179.9°
#6B - 178.0 |
H7 | H7 H H H ) [
— Hmm Y s g \i—’immm
25mm - #8-180.3°
#5 - 166.0° #6 - 172.8° HBA - 176.2° .
#7~17545°| )
BIER
. 3 v
™S LaSYRYRE—r LA |
o |_#10(180° )
71‘@ m@ _.J__m Llﬁmm
W ESBAEAREYE L~ gt
#11-180.1°

-34 -




P a5k

/

#14B - 217.3°
H7 #12-184.2 #12B - 185.6 w W " .
t e}i 4, 1 itom £ 4 6mm 4 bmm 4 8mm__ 4 10mm
12mm amm - #492C - 185.9°
#12A-185.0°
#13 (191° ) #14 - 193.7° #14A - 216.2°
ARBE
\ —_— o o &
> S AR R—ho S
FaN) NE
BT i B
FEiS a5k
#14D - 222.3° #14F - 235.2° #14H - 243.3°
H7 H7 "7 H? H7 H?
10mm 6mm
_‘j_t_,!)mm . i 1 8mm } o ;_i_ﬂmm 4 _;‘__t_lme
#14C - 219.5° H14E - 225.9° #14G - 242.5°
mskiaiE
‘\ o o
™ SaSYRHR— YA
5@ Tl
W&
/ B aSoR
. #16 - 306.1° #17 - 350.2°
H7 H? H7 i #16B - 303.4° HT W W
[ 20mm _L : T 14mm | 37mm _I_Mmrn
10mm —
|
#16A - 302.3° #17A - 352.1°

48mm

#15 - 270.6°

™~ LaSYRYR— S
SME HE
BRER

Fig.2 VT Results

-35-



2.2 ERBEHE

V8 KON H7 OOOERILE S D O OE I [RE
ENTBY ., BEREIS O E2EEST S L, OO
FINOERIT V8 DEES R R OB EL, IWONT
H7 OE#ESBE L OB ELOBAPNICE LY, 7
D H7 ODEBEEBREICB W CTIXE M ~0ERITE 2
Z< W ETHIEN T,

FE AT BEARE YR — N AR BRI
ICHER SN A F O OUENIZ W T, TR
BEIC K DFRBEIS 108, VSRR ICE A S di 7 1A 5| 9E
ISR T 5 - DR T2 > TR T
RS D LEZONDD, FEREINTIORERN
BMICERTAZEEIEZEZLNRWEDRESN
RIS FE B L TFHIS N,

—J7. Fig3 [ZBh s s Wiz ~d L 5, HT k
TANRBEIESRER 2> D R 512 20mmBE 7=rE &k v 1
BN TIE, MR M 5 3RIG A3 KIRY & 72 5
ZEnn, H7 EAREEE ISR S 712 20mmBE
TALB O S55H (Figd) ZHAWT, HT LAAERHEER
HELICBITABRFROVENTH D ERE L T
%I U de, IR OFAIR T, MR IS X |
ES Imm, £ & 10mm O¥HEMER & L,

Figd OIS ES & B Sz s R
D% Fig5 \OnT, T HERBBORREZERT
VU ASIZRE T D SCC 3 AR & F v T R
WradT» TofE % Fig6 \ORT, Zhic LhiE, filz
L4 1% 30 FERIRRE CIERITE L < <, 30 %I
S 6mm, £ 17mm ([CHERTARETH S &3
SNz,

HERETIE IS S &
A RS B A RS

FYLREDGHEML  \ -
s, S22
(Ave. Crit.: 100%)
] E o
D00
310006+

20mm

% MRS TE AT
H7 =148
1R ER

(] |

i aTIR

Step: Step-194
Increment 36: Step
Primary Var: S, S22

LaZoRYR—k
Fig.3 Axial Stress Distribution around H7

300

200

BREISH (MPa)
8

I

o

\‘~

0 10 20 30 40 50 60
IREH BB (mm)
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Fig.5 Calculated Stress Intensity Factor of Cross Section
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Fig.6 Calculated Crack Depth
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Fig.7 Fracture Analysis Model with Cracks
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Table 2 Load Condition for Fracture Evaluation
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