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Table 1. Design specification of ECT probe.

Items Design
Spec
Outer Diameter of Fresh Fuel Rod 10.72mm

Lift-off between Coil and Fresh Fuel Rod|0.6mm

Wire Diameter 0.08mm
Width of Coil 1 and Coil 2 0.6mm
Number of Coil Winding 50 Turns
Coil to Coil Spacing 0.6mm
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Fig. 2. Phase characteristic of through-hole defect.
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Fig. 3. Phase characteristic at fixed phase of
through-hole.
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Fig. 5. Amplitude versus number of through-hole.
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Fig. 4. Amplitude characteristic of defects.
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Fig. 6. ECT signals at test frequency 200kHz.
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Fig. 7. ECT signal(impedance and time domain) and
photograph of macro-structure.

2 AR 157] ZAHYARE G33-N2ol g <
AFAEE A T A3 g9 Aol 2
S Fig. 7€ dAFANHeE & dd8%d o
¢ ASZET A5 Yds Y IJdd F4 2F AR
€ gt Yepd Folth. 2 A& YAd8¥ &
©o 2 RH 220mm °IRZ, AF 4E N5 g™
2L AZE AT I99 3 99 E2 9G] Y
Wt 9o GGoa e dAfAsE HdeR
Hol AgZFe 2 45T 5 g, o] AL W
)& 74 23 AE ARAA A = YU

uetAd SAFAgeRs zAEREe] AAEE
Hrtgel glolA, YA g FEd AR 2
w3, 2% 27 R 2F X d3toq AFPAo] &
< BRE AT F AL HFIASL

FUA, %&F, et

5 W2

() FHFAE L2 A5 B4Y BEAE 44 2
Azsel 2% Yool @ A 54 A9S
W9 2% GAFAY FA A& W) F3
e Fasge.

@ A4 B4 L P 54 A9 £9F A3t 249
Aol tet HA ForE 200kH AT

3) 2AAAY 1571914 4T GB-N2 AEBE
o dhatel ARAEE AR ARE T
o23E 200mme] AXH BEAGE AE
3 #EY & A9, 35 24 YL 93
o 4 AHE SAFAY AFS T AASY
o g AR ERe] ZANAEE HE B
o the Ay Wrl HLAY PHAE 4F
sk,

#

HI

&3

1) E. M. Frankin, R. D. Phipps, “ Eddy-Current

Cladding Integrity Testing and Data
Analysis,” Hot Cell Examination and
Maintenance  Equipment, ANS, Vol 33,

No.11-15(1979), pp. 906~907.

2) G. V. Drunen, V.S. Cecco, “Recognition
Limitation in Eddy-Current Testing,” NDT
Inter., Vol. 17, No.1(1975), pp.210~213. .

3) D. J. Hagemaier, “Eddy Current Impedance
Plane Analysis” Mat. Eval Vol. 41(1983),
pp.211~218.

4) F. R. Bareham, B. Sc., and A. Inst. P., “Choice
of Frequency for Eddy-Current Tube Testing,”
British J. Appl. Phys.,Vol. 11(1960), pp.218~222.

5) J. H. Smith, C. V. Dodd, “Optimization of Eddy
Current Measurement of Coil-to~ Conductor
Spacing,” Mat. Eval. Vol. 33(1975), pp. 279~292.

6) R. Spal, A. H. Kahn, “Eddy Currents in a
Conducting Cylinder with a Crack,” J. Appl
Phys.(1979), pp. 6135~6138.

7) D. J. Hagemaier, “Application of Eddy Current

Impedance Plane Testing” Mat. Eval

_32_



Journal of the Korean Society for Nondestructive Testing

Vol. 42(1934), pp. 1035~1040.

8) ]J. B. Hallett, et al.,, “An Eddy Current Probe for
Separating Defects from Resistivity Variations
in Zirconium Alloy Tubes,” Mat. Eval
Vol. 42(1984), pp.1276~1280.

9) R. D. Phipps, et al.,, “Eddy~Current Examination
of Irradiated Fuel Elements at the Hot Fuel
Examination Facility,” Proc. 25th Conference on
Remote Systems Technology(1977), pp. 245~ 250.

10) J. H. Flora, et al., “Nondestructive Examination
of Irradiated Fuel Rods using Encircling and

Vol. 16, No. 1 (1996)

Probe Eddy-Current Systems,” Proc. 25th
Conference on Remote Systems Technology
(1977), pp. 264~271.

1) =479, 7t AF2 A48 AT AEIT
KAERI/RR-585/86(1986), pp.49~50.

12) w4719, ¢ AGHFE BAE ZAHFE NPT
KAERYI/RR-708/87(1987), pp.84.

13) ol7&9, ‘e QAE157] dA8E &Y
FE A1), KAERI/RR-814/83(1988), pp.31~
32, 86~89.

The Defect Inspection on the Irradiated
Fuel Rod by Eddy Current Test

D. S. Koo, Y. K. Park and E. K. Kim
Korea Atomic Energy Research Institute

Abstract

The eddy current test(ECT) probe of differential encircling coil type was designed and

fabricated, and the optimum condition of ECT was derived for the examination of the irradiated fuel rod.
The correlation between ECT test frequency and phase & amplitude was derived by performing the test

of the standard rig that includes inner notches, outer notches and through-holes.

The defect of

through-hole was predicted by ECT at the G33-N2 fuel rod irradiated in the Kori-1 nuclear power
reactor. The metallographic examination on the G33-N2 fuel rod was performed at the defect location
predicted by ECT. The result of metallographic examination for the G33-N2 fuel rod was in good
agreement with that of ECT. This proves that the evaluation for integrity of irradiated fuel rod by ECT

is reliable.
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