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Fig.1 Schematic diagram of Seebeck effect
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single-phase winding circuit
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Fig.5 Overall wiring diagram of winding
material identification device
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Fig.6 Control and signal processing unit
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Fig.7 Temperature and thermoelectric potential curve
of dry-type transformers
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Nondestructive identification equipment of winding materials for
distribution transformer based on Seebeck effect and its test analysis
DU Lin, WANG Disheng, CHEN Weigen, WANG Youyuan, YAO Chenguo
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology ,
Chongqing University , Chongqing 400044, China)

Abstract ; Based on the Seebeck effect in winding circuit of distribution transformer,the winding material identifica-
tion equipment is developed and tested. The Seebeck effect of winding circuit of dry-type transformer is analyzed
based on the actual situation. According to the temperature distribution of actual winding circuit and the characteris-
tics of winding material ,the theoretical thermoelectric potential of copper and aluminum winding circuits are calcu-
lated to obtain the identification threshold. Based on the theoretical results,a transformer winding material identifica-
tion equipment is developed, and multiple distribution transformers are tested and analyzed. The test results show
that the developed winding material identification equipment can effectively identify copper and aluminum winding
materials.

Key words : distribution transformer ; winding ; material identification ; Seebeck effect ; Seebeck coefficient



