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Development of Advanced Defect Sizing Technique Using Ultrasonic Testing for Nozzle Welding
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In Japan. the preventive maintenance task of the 600 series nickel basis alloy weld of the reactor vessel (RV) and
the steam generator (S/G) safe end weld are pushed forward sequentially, and a defect sizing using the ultrasonic
testing (UT) from the inside of the safe end is carried out when the defect was detected by surface inspection prior to
the work. Some defects are recognized on the S/G safe end and the R/V safe end in Japan, and these defects have
occurred in the axial direction of the safe end weld. Therefore the defect sizing by UT arranges a probe on the direct
top of the welding and inspects it, and the attenuation of the ultrasonic wave by the welding and influence of being
scattered are big, so advanced defect sizing technique for these area is required.

This report shows the development status that aimed at the advancement of the sizing technique from the inside
for the safe end weld. We have developed the advanced technique using phased array UT and planned improvement
of the sizing accuracy. The UT simulation technology also applied to probe development, and the optimization of the
design parameter has been performed. We will apply the developed technology and carry forward safe end
maintenance work in future.

Keywords: Ultrasonic Testing, Dissimilar Metal Welding, UT Sizing, Phased Array, Matrix Phased Array

1. 4 TITHERDYA P THEEMEEES THIEL, &
’ DEmMDEINEVBIROXKIMG A 2 > Falfeih
600 %y UIVEGEBEEMOTHREMELLT  HOMBEIRDENTNS,

HAENTIE 2007 £X 0 EFHREHRB LRI E

BOE—T T2 FEEROREEEHRL TS, BRE

W ECT IC K D R 2170, Mt nizfeRicx U

T UT Ik D RIS T a—2RH LT P25

ZfToTN%, INETRARKBERL—TJ IO RT

BERDOTT 2 N TRIEDSE D> THBY Fig 1),

B FAESFEE— 71 RTHRMEMBADN> TN S,

ARIFEERT— T T2 FITHT BRI 2> 7 3E

70N EFEEOREEZEEL TWAH, FETIEALR

=7 I RTIERMEARN—BEYR SCC L1387 Fig.1 Location of Flaw (Nozzle Welding of Steam Generator)

RS THIES, PO&mOESNENWBRTH o

7% (Fig.2), Sl a—»rRHTE T o2/

HRIZMN S = 2 EARRBEE 2> T 5,

i

BRI P —BI. T 652-8585 R i ST K A FHIGTET
1-1-1, =ZZEE T RS ST E AT SR T
I —EARBEEBME., B, 078-672-3133 Fig.2 Actual defect profile of Reactor Vessel
e-mail:junichiro_nishida@mbhi.co.jp

-236 -



A|ETIIE—T7 T2 REERITTTS5NEN S D
YA DT FROEENE B U BB ENERT,
Kifaidt— 7 L2 RSB OBARICHEEL TS/
O, ITICKBRMEYA P REEOE I T0—7
ERELTRELTVWSD, Z0D. BEICL2BE
FOBREPHILOBENKREHL WD, HELTF
HBELTI7 =X RT7 LA UT 2> =T iEEHFEL.
PA P THEEOR EER > TWS, To—THFRIC
BT 3ol —a  EibEAL, #ENTA—%
DOEHELBITO TS, b, BRI TOHE:S
FE LT,

CRERERE—-TI RTHREINEL D
—f SCCIZDNWTIETA D> THEDER 5[
FEHEET,

cFHT RS- L RTRIBEINEL D Il
STHIHEL, OEmOEINEN SCCIizDn
T L a—omftEm Lick o127
DOEBZEHET.

2. 7x—XE7 A UT RFORZR

t— T T REEROYT 2 Vg ER O T
O—ORHER E R BRI T OBRE ETo TR, K
MaldBi ARG TH D720, PR EE L2 ER
THIETRD, BRI DBEROBELCRE DR
BEZTD, TITRERE—LDTA—hT TR
AFy Y TWHEER T — A RT L1 UT Hifiz
N— AR T DG & 1T o 1o Ehe, EFFAEEC
U CHEA Uik 0BT U7 TR o a—
DR TERMN D 72, BREIBALIL T T d D i
HHEIBNOTTIZz—ART LA T THEITUT &
FERkICENE CRELEED DI & E L, BilTZ
REFTBIHED, VA DT TREFEHINREN D
FEE IR UT 2 ERAOBRMT 2L .

BWEICH U TdREREORIET 1 P T2E
W B720/NIOELEHEER (TRL) 72— ARTY LA
AT & U7s (Fig 3-1). ERFEWERIOH U TIEE
T2 KEE L TRWMIB TOE—LEREZRR L X
H, IHETM) v I AT VAT 3 KtE—LAF
v R KOBEROBERED OXBEHETEDX
Sl L L Fig.3-2). YhUwI AT LAHER
BRE—LERDED, BETREABE—T7ILY TR
HEhiz &S RGBS WREOT 1 22 JIT

bEMEEZOND, Fim, BORMETIERBEZE O
WO OEEL/NIL, WY —-LEREBBN TN
BB TRL 7 = — A RT LA THIEFRETH 5. BIFE
Ui B T R % Tablel 1R, ST O/
BHE%Fig 4-1 & Fig 4-2 IKRT.

Fig.3-1 Small TRL PA

Fig.3-2 TRL Matrix PA

Tablel Probe Specification

For Shallow Defect | For Deep Defect
(~10mm) (10~40mm)
Type TRLPA TRL Matrix PA
Frequency 5MHz 2MHz
Piezo Size 10X10 (T, R) $43 (T. B
No. of Elements 20ch X 2 64ch X2

Fig.4-1 Probe view of Small TRL PA

Fig.4-2 Probe view of TRL Matrix PA
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