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Experimental Study on Application of the Transformer with High-thermal-conductivity Oil
Added by Nano-AIN Ceramic Particles

REN Huan', KOU Xiaokuo', MA Lun', ZHAO Lei', ZHOU Yuanxiang®, WANG Qi’
(1. State Grid Henan Electric Power Research Institute, Zhengzhou 450052, China; 2. State Key Laboratory of Power System and
Generation Equipment Control and Simulation of Tsinghua University, Beijing 100084, China)

Abstract: Adding nano-AIN ceramic particles with high thermal conductivity into basic insulating oil of transformer
can improve the oil’ s thermal conductivity, however, the electrical performance of the transformer decreases with
the thermal conductivity. This research selected proper additive concentration to significantly increase the thermal
conductivity of the oil without reducing the electrical performance of the equipment. An application scheme was pro-
posed. The transformer with the nano-AIN particles in insulating oil was tested in power network to understand its op-
eration status in the conditions of natural load, low load, and over-load. The effects of the nano-additive on the steady
-state temperature rise and short-time temperature rise of the transformer were analyzed comparatively. It was found
that addition of the nano-particles could strengthen the heat conduction and improve the heat dissipation in transform-
er, and the decreasing amplitude of steady-state temperature rise in low load condition of the transformer was smaller
than that of short-time temperature rise in over-load condition.
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Fig.1 Nano-oil filling procedure
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Table 1 Insulating resistance test results of normal oil and

nano-oil transformer
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Table 2 AC and induction withstand voltage test results of

normal oil and nano-oil transformer(test standards of both

transformers are same and results are qualified)
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Table 3 No-load and load loss test results of normal oil

and nano-oil transformer
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Fig. 2 Temperature monitoring distribution of the
two transformers
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Table 4 First test results of temperature-rise
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Table 5 Second test results of temperature-rise
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Fig. 3 Practical two transformers in service
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Table 6 Test results of breakdown voltage, resistivity and

dielectric loss
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Table 9 Test results of chromatographic analysis of the

two transformers after over-load (390 days) in service
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Table 7 Test results of chromatographic analysis of the

two transformers after 30 days in service
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Table 8 Test results of chromatographic analysis of the

two transformers after 90 days in service
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Fig. 8 Top,middle and bottom temperature curves of the

nano-oil transformer
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Fig. 9 Differentoil temperature of different position

through maximum daily temperature
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Fig. 11 Different oil temperature of different position

after 0.6 times rated load
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Table 10 Temperature-rise of the two transformers after

0.6 times of rated-load
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Fig. 12 Different oil temperature of different position

after over load
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Fig. 13 Oil temperature curves of the two transformers in
different position after over load
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Table 11 Temperature-rise of the two transformers after

over-load
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