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Garter Spring Location of Pressure Tube for PHWR using Eddy Current
Testing Methods
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Abstract

There are garter springs between pressure tube and calandria tube for PHWR.
If the space of these garter springs become to be changed, the sagging of tube
is caused and the contact between the pressure tube and calandria tube will
cause the tube to be failed. AECL has applied the eddy current testing methods
using send-receive type probe for this purpose, but this study apply eddy
current testing methods using bobbin differential type probe to detection of
garter spring location. And we did the computer simulation using VIC-3D code
and compared it with experiments results for inspection frequency 1 ~ 11 kHz.
The results was that the garter spring signal was successfully detected for

every frequency, and 5 kHz was best.
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Fig. 1 Schematic diagram of eddy current testing system
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Fig. 3 Hole and garter spring signal for 5 and 10 kHz.
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Fig. 4. Hole and garter spring signal for 1 and 9 kHz.

3.4 computer simulation
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Table 1. Input parameter for modeling

pressure tube calandria tube garter spring
) 7Zr-2.5%
A A Zr-2.5% Nb Zircaloy -2
Nb-0.5% Cu
NEg 178 x 10° S/m | 143 x 10° S/m | 143 x 10° S/m

7 1124 mm 133 mm 55 mm

9
IR 104 mm 130 mm




X, Ohms

ECT Bobbin coil Configuration, Impedance Change Due To Axi-Symmetric Region

Fig. 5 Simulated Impedance changes in variance with

frequency.
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Fig. 6 Garter spring signal from calculation results
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Fig. 7 Comparison of phase variation between

experiment and simulated results.

—m— TC5700
28 —e— Modeling

Amplitude(V)

Frequency (kHz)

Fig. 8 Comparison of amplitude variation between

experiment and simulated results.
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