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The probe to be applied for the inner surface of the CRDM tubing having a narrow portion of the reactor vessel,
however existing probe is not applicable to the minimum gap 1.5 mm of the CRDM tubing. It is necessary to study
further thinning of the probe while maintaining sufficient detectability and flaw direction discrimination. Therefore,
a new coil system using pancake coils was developed. As a result of a verification test, it was confirmed that an
EDM flaw of 0.2 mm in length, 0.2 mm in width and 0.2 mm in depth could be detected and the flaw direction

could be identified.
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Fig. 1 Variation of vessel head nozzle and examination extent
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Table 1 Comparison of cross coil and pancake coil

Scanning Scanning Detector coil
direction Excitor coil direction double as

Excitor coil
Detector
coil

Appearance

O
Detectability of SCC Absolute mode Absolu?[(e mode
(cross type)
Defect direction 0 _
discrimination ability
Lift-off noise
resistance O *
- b @)
Coil thickness (=1 mm) (<1 mm)

Note) In this paper, we compared the two and evaluated the one with the better
ability as "O" , the opposite as " X " and the one without the ability as "—".
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Fig. 2 Image of coil arrangement and eddy current
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Fig. 3 Simulation model of new type pancake coils
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Fig. 4 Simulation results

81

25 JO—JEpEROEE1LE

Y YEOERE 12mm T2 2 LA i e —T
ERUWETDIZHT-0, B A S DI ARG b
LU B —7 b/ MM LT, Alalkig & 72 5 CRDM
BHENEISEHT 570 —712o0 T, 2. 3 KON, 4
HTRRA LT\ r—F% af Vinb i 580 Y245
WIDMENHD, O Y EETe YRS
OFERULPROBREEL 720, Bl A RdE S 50
I FREEAZ R T 5 Z L3RV, 22T, 'Y
PN ZNZDWTUIEMED T8, o PRLF~t
U EMOIAL AL Lo, F£72, BCT 24 /U, i -
R CBYEEOBLE D DR A T E LT 020 mm 12
L, SEEASD T OMEEE L TRRERD LIRS
Z05mm & L7z, ZORER, Bt agdict
ZERDBEIHNIDONT, BIETH D 1.2mm 2T D
Z LRI, Fig 5\ U YERERR D& L 24
Bz~ L, Fig 6 (L, IMILE T TR AR~ T,

Sensor holder

Fig. 5 Appearance of sensor holder before and after
embedding sensors

Sensor holder and sensor
(thickness : 1.2 mm)

Cables
(¢0.5mm
~1.0 mm)

Probe frame(thickness : 0.25 mm)

Fig. 6 Appearance of the probe for CRDM nozzle




R4%2 Vol 21, No.4 (2023)

2.6 fifL viEm EERE

WIZ, BIf727 —2 25T 5720120E, 7 u—7%%
BANEICEE Uit 2 08N 5, £ 2T, 7Tu—>7
BRI B PN S DEERE L SE BT,
AN ORiia SRS BIRE Lo, B
UM S S 2T 6 2 L L L, Zhuck
0, EAULZSEBLLR2 DA Lol ) & et E
HHZLENTE, BEL TR 2thE5 2 & 25
B U7, Fig. 7 (22 R 2~

3. TEREIRAEER

BT CIb AR aHI IS F T e —T7 8 Y E L7125
2T, FOMEREREFD T~ D OB E R O — 2 £
%S L7z,

3.1 BABRASME

71 A aAd )V W THER Y a—7 ¢ -
TlX, EDM RV v MR U7 EORERD 2 Sh,
RE 02mm LLED EDM A Y v hAMRHIFTRETH 2 & e
RENTNWD, F7z, [FIRHC SCO(FHTIEE S 13~
55 mm)2MRIATRE CTH D = & bR sz, SlnloiER
T, k7 1 —7 i o /- & [R5 ORERE1 T
Z L TRHMEORERETHZ L L L, kT m—7 T
iRl S e & LRI YA XD EDM 2 Y
v NERBRMRIA G2 b L Lie, T r—T7AMNK

Leaf'spring

Fig. 7 Applying leaf spring for pressing probe

Table 2 Specification of EDM specimen

oD
thickness
(mm)

Flaw size
[Length X Width X Depth]
(mm)

Flaw
direction

Flaw
position

Length

(mm)

Nozzle type

02x02x02,
20x02x%05,
30%x02x%10,
60x02x%20,
90x02x30,
150%03 %50,
210x03%70,
300%03%100

Circ.
crowte | @102
nozzle

Inner

320 surface

t16
Axial
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Fig. 8 Data acquisition situation
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Fig. 10 Example of ECT data result
(0.2 ~3.0 mm depth, 400 kHz)
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