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Analysis of Eddy Current Signal for the Detection of Defects in
Spent Nuclear Fuel Rods
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Abstract

The differential encircling coil-type probe and the unirradiated standard fuel rod
were fabricated. In order to investigate defects of irradiated fuel rods by eddy
current examination, The correlation among the frequency, the phase and amplitude
of the eddy current signal was derived by analyzing the resistance and the reactance
components. The maximum amplitude of the eddy current signal was shown at an
optimum frequency of 400 Kkiz. Therefore it is possible to distinguish such defect
shapes as external, internal and through-hole defects. The results of the eddy current
examination coincide with that of the nondestructive metallographic examination.

Also, the ridge of the fuel rod was analyzed by eddy current examination.
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3£ 1. Dimension and Type of Standard Defects.

Defect No. Length(mm)| Width(mm)| Depth(mm)| Direction| Type
1 $0.62+0.02 Hole TH
2 $0.45+0.02 Hole TH
3 $0.33+0.02 Hole TH
4 2.1=0.1 0.28+£0.01 0.24+0.01 Long OD
5 2.1=0.1 0.25+0.01 0.24+0.01 Trans OD
6 2.0=0.1 0.24+0.01 0.12+0.01 Long OD
7 3.2+0.1 0.24+0.01 0.12£0.01 Long OD
8 2.0=0.1 0.25+0.01 0.12£0.01 Long 1D
9 2.1+0.1 0.36+£0.01 0.12+0.01 Long 1D
10 3.2+0.1 0.24+£0.01 0.12+0.01 Long 1D

Note : TH(Through Hole), OD(Outer Defect), ID(Inner Defect),

Long(Longitudinal), Trans(Transverse).
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19 2. Amplitude of Eddy Current Versus Frequency at (a) External,
(b) Internal Defect and (c)Through-Hole.

2929 (b 9T WRATE G BECAF VEAEL Lhebd Ay A3)



of =W A WH-eo dix Wx AV|7F o9 A BE AV|HY 27| ul o (h)
il A P

o YFE-ZA MNEEo] (a) YF-2AT M Zuo AR 2A YErseh T3 2 (4)e
A AR E FALEU = Uolly 1, g7 E AVAFY p = 40uQ.em E A EFuS
f =100 ~500 WS thelstel Axtatd AA g Ho) od slzo)dRe] #F 52
ol AN FFaErt Wite] wal 04~1.0 mm AEZ YEebd 2729 (o) #E4T
of e WEAF NEAEL Lhebdl Ald BEAF] Fdel wet NEE F)

gto] YEbgtom, AJE S 400 kzol A Hdl ghe dheERU AT

80 T T T T T
70
TH3
60 ——TH2
—&—TH1
~ 50
[
o
g 404 n ] ]
) — e ——n— 0
D —e—
1%}
< 30
ey
o
20
10
0 T T T T T
0 100 200 300 400 500 600
Frequency(khz)
(a)
60 T T T T T 100 T T T T
50 —8—0D4 - 90
. —e—O0D5
OoD6
_ 401 '§= —v—0D7 . 809 —
8 g .
§ 30 '\. - § 70 4 o« —"
Z v Z
[ ~— [
5 \\: § © /
= 20 . o B "
o
l/
—a&—1ID9
10 - E 50 —e—1ID 10
0 T T T T T 40 T T T T
0 100 200 300 400 500 600 100 200 300 400 500 600
Frequency (KHZ) Freency (KHZ)
(b) (c)

719 3. Phase of Eddy Current Versus Frequency (a) Through-Hole, (b) External
Defect and (c) Internal Defect.
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19 5. Eddy Current Signal and Photography of Macro-Structure at 42 mm
from of G33-N2 Fuel Rod.
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1% 6. Eddy Current Signal and Photograph of macro—structure at 2878 mm
from Bottom of G33-N2 Fuel Rod.
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