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Present Condition and View of Eddy Current Testing Probe

for Nuclear Power Plant Steam Generator Tube Examination
Z x50l &
(Ji-Ho Kim and Hyang-Beom Lee)

Abstract: In the examination of Steam Generator (SG) tube in Nuclear Power Plant (NPP) Eddy Current Testing (ECT) probes play
an important role in detecting the defects. Bobbin probe and Rotating Pancake Coil (RPC) probe is usually used for the inspection of
SG tube. Bobbin probe is good at high speed inspection, but ability of detection of circumferential defect is very weak. On the con-
trary RPC probe, which moves for inspection in the direction of axial and circumferential simultaneously, has very slow inspection
speed, but it was excellent detection capability for small cracks, which is hardly detected by bobbin probe. Many examinations of SG
tube examination of NPP are achieved during short period. Therefore, solution about this must develop probe of new form for exami-
nation performance and examination time shortening of other probe. In this paper, analyzed technological present condition of Bob-
bin probe and RPC probe been using in Nondestructive Testing (NDT) for SG tube defect detection and Appeared about background

theory and view of developed probe newly.

Keywords: Nuclear Power Plant, Steam generator, Bobbin Probe, Rotating Pancake Probe, Array Probe, Eddy Current Testing,
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1. BHIZ 25 (Bobbin Probe)

38 19 HExe Byl T2u s SR HHEo s A}
SEY, AF A e FE9 Holg FA AsFS
absolute$} differential mode® FAlol 3@t 2E IY
(differential coil)?) 7-%- TY AW F FES A= vws}
o 9}AF Azl dFE F= A4 A F A FL &
A4l WaRke 55 Ase JERIch B3 FAE
HEE dAs] st zY FHA JrANE #F
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BE 222 W3 AE oA 22218 AHshs Aol Uy
ojtl. Z2y BHIZEHE AFuer A4 AgS F2¥
F 93, AY P4 Wl o3t J3kg A Lo 13
g R ol Aglo] FAFA HAEFHo| AsteE Aol A
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Table.l Specification and usage of each probe applied in SG examination

L1 A | 2URY FNGE
0 o % | o WeIR | CAL.STD (infees) LI
ASME
Ditf. o aauy Mag-blas
Re '
Bobbin Abs wol n Axial SCC WEAR 12~24 Iuvos
_Thinning_
Non-surface XAl Dent & B RE.
riding Abe ¥ R ek Expansion 12 FRAIE
Sur{ace Diff, XIA| sCCH®w Noteh
P
riding Abs 28 MR o282t WEAR 12 RPCE AR
i ¥
AxalCire 1, | B8 g scc Noteh 02 SM-15 U8
coil ol
Pius polnt Diff. XiAl pancakesshiclded
3 coit ave | wa | ™° scC Notch | 0.2-0.6 | ot Tl T e wu
Send =4 Array R/D tech : X
Array coll Receive | WOI MR SEud Setup 1224 Zotec & |

*MR: Mid-Range frequency

1% 1 E¥)(Bobbin) TEH

Fig. 1. Bobbin Probe

2. RPC(Rotating Pancake Coil) ZE=

RPC(Rotating Pancake Coil) Z2H= AR 3)HS FAI0
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Fig. 1. +Point RPC Probe
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Fig. 3. Frequency range of each coil
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2.3 +Point RPC Coil2] 54
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2.3.1 Primary Pancake Coil

718 4% Primary Pancake Coil®} 255432 Vehia gk
Primary Pancake Coil& =YW Zofol 3 #4-& sla jln
Az FegatA st ook mebd zda FAg 49
o] oAFI} AlHo) FA®ch I%A wiEel Primary Pan-
cake Coile FHZo| F2o]AY 3] A FL2 A=E
Uepd et opUz}t Bule) AFA Aol JiE] aaFe
A&stn Ao 4L A4 98 ABEHIE itk &
5 AL TS T BE AT d&) $HHeT vk
ste) 2% 2AARE #AE F UES FHET

Side view

Top view

% 4 Primary Pancake Coil®) 52t §4
Fig.4. Operating characteristics of a primary pancake coil

2.3.2 +Point Coil
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Side view

(a) Axial coil

Top view Side view

(b) Circumferential coil
2% 5 +PointCoil 2 F3EA
Fig. 5. Operating characteristics of a +Point coil

2.3.3 High Frequency Shielded Pancake Coil

1% 60 VFERR High Frequency Shielded Pancake Coil& ¥
39| 970l AR F&o) Eeine glo A1FE Al
dhe] 14 £ Aok B T2 1F0E ANSIEE A
9 gHdle nFvle] 943 oAfst 2 A=) Wil
R 2%e AFsed A% faEsd 9ok 24 2834
A Fg Bz Faoz AHEHI Uk

Side view

2% 6 High Frequency Shielded Pancake Coil2] ¥2 54
Fig. 6. Operating characteristics of a high frequency shielded pancake coil

3. HjYAMEZI ZE (Array Probe)
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Fig. 7. Structure and size of T/R probe
321 Lift-off response
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Fig. 8. Lift-off response
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Fig. 9. Directional Sensitivity of T/R probe
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