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Influence of Test Methods and Electrode Arrangement on Partial
Discharge Initiation Voltage of Transformer Oil

BAI Lu', LI Guanliang', YANG Chengpeng’, JIN Tao', ZHANG Laifu', LI Xiaojing'
(1. State Grid Shanxi Electric Power Research Institute, Taiyuan 030001, China;
2. State Grid Information & Telecommunication Company of SEPC, Taiyuan 030021, China)

Abstract: The degree of partial discharge in transformer is an important basis to reflect the ageing degree of
transformer insulating oil and evaluate the service life of transformer oil. In this paper, six kinds of transformer
insulating oil with different water content were conducted partial discharge tests by two different test methods and
four electrode arrangements. The influence of different test methods and electrode arrangements on the partial
discharge initial voltage was analyzed. The results show that the partial discharge initial voltage is not only related
to the physical and chemical properties of liquid dielectric, but also affected by the electrode arrangement, water
content, and test methods. The test methods affect the dispersion of test results. The water content would change
the physical and chemical properties of liquid dielectric, thereby it affects the partial discharge initial voltage from
the aspects of macro dielectric property and micro ionization process. With the increase of water content, the
electrode arrangement and test methods have less influence on the partial discharge initial voltage. The main
factors affecting the partial discharge initial voltage of insulating oil with different water contents change from
electrode arrangement and test method to the physical and chemical properties of insulating oil.
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Fig.2 Relationship between physicochemical properties

and moisture content of insulating oil
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Fig.3 Initial voltage of partial discharge

under different test methods
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Fig.4 The influence of water content on the partial
discharge initial voltage under different

electrode arrangement
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