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Development and application of eddy current testing technology

for copper and aluminum wire of dry transformer
BIAN Meihua, ZHANG Xingsen

( Electric Power Research Institute of Guangxi Power Grid Co., Ltd., Nanning 530023, China)

Abstract; As an important equipment of power grid, the dry-type transformer has the phenomenon of
“replacing copper with aluminum in the coil”. How to identify the coil material of batch dry transformer
quickly and accurately has become a difficult problem for distribution network. according to the character-
istics of dry transformer and the principle of electromagnetic eddy current detection, a detection and analy-
sis method is established with the characteristic phase of material property of copper and aluminum coil
and the width of coil wire as variables, and find out the relationship between line width and characteristic
phase of copper-aluminum wire. This method is verified by field test and solve the problem of difficult i-
dentification of copper-aluminum wire of dry transformer coil without damage.
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Fig. 1 Schematic diagram of eddy current signal

change of copper aluminum material
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Fig. 2 Block diagram of instrument design
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Fig. 3 Eddy current detector for dry type transformer
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Fig. 5 Making aluminum sample
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Tab. 1 Characteristic phase of comparison

sample for each capacity wire rod

il Gz
FEA% /mm VG A% /mm FBL(°)

1 12.7%3.6 258 15%x4.9 258
2 12.5%x3. 15 258 13.2%x4.75 255
3 11.2x2.8 255 11.2x4 251
4 9x2.8 252 10x3.42 246
5 7.47x3.175 249 9x3. 35 244
6 7.1x2.65 244 8.27x2.94 239
7 6.63x2.77 240 7.5%3.55 239
8 6.31x2.51 239 7. 1x4 239
9 5.6x2.5 235 6.3x3.75 235
10 5.3x2.0 229 6x3.15 229
11 4.7%2.22 226 5.3x2.5 222
12 4.5x2.36 226 4x2.5 214
13 4x1.6 219 3x1.9 203
14 3.75%x1.8 217 $2.35 202
15 3.55x1.5 214 $2.24 201
16 3.15x1.4 209

17 3x1.4 208

18 2 201

19 61,7 199

20 ¢1.56 199
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Tab. 2 Copper wire model summary

and parameter estimation

17 0.000176.3/13.2|-.52

$8%]0.9907/820. 157| 2
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Tab. 3 Aluminum wire model summary

and parameter estimation

12 0. 000179. 4/10.5|-.33
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Fig. 6 Fitting curve of line width and

characteristic phase of copper wire
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Fig. 7 Fitting curve of line width and characteristic

phase of aluminum wire
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Fig. 8 Detection diagram of wire width and

characteristic phase of 125001170020 coil
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Fig. 9 Detection diagram of wire width and

characteristic phase of 020002170028 coil
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Fig. 10 Detection diagram of wire width and
characteristic phase of 112501170125 coil
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Fig. 11 Detection diagram of wire width and

characteristic phase of 110001170131 coil
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Fig. 12 Detection diagram of wire width and

characteristic phase of 108001170939 coil

(6) SCB10-630/10 TR A5 L8

¥ S1 30.04B 50.0 Deg

(b) RFAEFE AN

(@) KB FLITE

B 13 H %S4 106301170320 B S4%
25 RS EAR AL I E
Fig. 13 Detection diagram of wire width and

characteristic phase of 106301170320 coil
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Fig. 14 Detection diagram of wire width and

characteristic phase of 104001170069 coil
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Fig. 15 Detection diagram of wire width and

characteristic phase of 003152170043 coil
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Tab. 4 Test results and verification comparison
of various types of dry type transformers

L PP

o LTE/ BT SR A KT SERR
=2

mm AL AEAHAL AEARAL 2R s
) ) ()

1 [SCB11-2500/10| 7.6 | 250 | 247 | 240 | 41 | 4@
2 [SCB10-2000/10| 9.5 | 247 | 255 | 249 | %5 | £
3 |SCB11-1250/10| 8 | 249 | 249 | 242 | 4 | 4
4 |SCB11-1000/10| 7 | 243 | 243 | 236 | 4 | 4
5 | SCB11-800/10 | 6.5 | 244 | 240 | 234 | 4 | 4R
6 | SCB10-630/10 | 5.2 | 234 | 230 | 225 | 4 | 4R
7 | SCB11-400/10 | 3.8 | 220 | 218 | 214 | 4 | 4@
8 |SCB10-315/10 | 4.1 | 218 | 222 | 216 | 41 | 48
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