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Research and Design of 220 kV Synthetic Air Insulated Voltage Transformer

ZHAO Xinke, SUN Longyong, YAO Canjiang, CHEN Yijia, TIAN Chaoqun
(Henan Pinggao Electric Co., Ltd., Henan Pingdingshan 467001, China)

Abstract: In 2023, the European Parliament passed a proposal to phase out the use of fluorinated gas switchgear
above 145 kV starting from 2031, and to develop environmentally friendly voltage transformers using synthetic air
insulation so as to reduce greenhouse gas emissions and meet the development needs of the electricity market. The
insulating performance of synthetic air is significantly inferior to that of sulfur hexafluoride, with the dielectric
strength of 0.8 MPa compressed air being only 50% of that of 0.4 MPa sulfur hexafluoride. The weak insulating per-
formance of synthetic air leads to such series of issues as weak insulation performance of voltage transformers , large
coil dimensions and high leakage reactance. In this paper the insulation simulation and performance testing meth-
ods of diamond -grid film in air, coil dimension optimization, overall structural electric field simulation, and opti-
mized design are introduced. The 220 kV synthetic air voltage transformer successfully passed lightning impulse,,
switching impulse , temperature rise and accuracy (class 0.2) tests. The successful development of the synthetic air
voltage transformer has achieved an environmentally friendly design for the product and provided equipment sup-
port for low-carbon development in the new era.
Key words: synthetic air; environmentally friendly voltage transformer; greenhouse gas; diamond-grid film; leakage
reactance
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Fig. 2 Electric field distribution of various components of 220 kV synthetic air insulated voltage transformer
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Table 1 Analysis and calculation table of electric
field for 220 kV synthetic air insulated

voltage transformer KV-mm™
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DI 5.81 4.83 10.00
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Table 2 Boundary conditions for strength simulation of

220 kV synthetic air insulated voltage transformer
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i Ao £ U e AR R0, /M Pa 189.14
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Fig. 4 Insulation test and water pressure posture diagram
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Fig.5 Three-dimensional model of the body
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Fig. 6 Voltage withstand test device for
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Fig. 7 Insulation characteristics of diamond-grid film
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Table 3 Error characteristics of two types of

body structures
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