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Research on Key Technologies of 816 kV HVDC Disconnector Under Extreme

Environmental Conditions

WANG Qiaohong, YAO Canjiang, SUN Longyong, LI Jing, WEI Xinjing, LI Yupeng
(Henan Pinggao Electric Co., Ltd., Henan Pingdingshan 467001, China)

Abstract: 816 kV DC disconnector is a critical component in £800 kV UHVDC converter stations, and its excellent
insulation performance and reliable mechanical operation directly contribute to the safe operation of the system. Aim-
ing at the extremely high altitude of 4 500 m and the extreme low temperature of =60 °C, in this paper a systematic
study on the wear resistance characteristics of the disconnector contacts and its insulation performance is carried out.
By analyzing the influence of temperature on the wear amount of the silver coating layer and on the contact resistance,
the evolution mechanism of contact resistance under low-temperature environments is revealed and , on this basis, the
contact structure is optimized. The APDL command flow method is used for parametric modeling and electric field
simulation of the disconnector. The influence of such key parameters as support height, grading ring dimensionsand
distance across open contacts on electric field intensity is analyzed , and the optimal shielding structure suitable for
4 500 maltitude conditions is determined. Based on these findings, a prototype of the 816 kV DC disconnector is de-
veloped and subjected to insulation tests at 4 500 m altitude conditions. The results demonstrate that the developed
product meets the engineering application requirements for high-altitude regions and exhibits excellent insulation
performance and operational reliability. The research result can provide a theoretical basis and data support for the
design of HVDC disconnector in extreme environments.
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Fig. 1 Overall design of the 816 kV DC disconnector
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Table 1 Altitude correction parameters for 816 kV
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Fig. 2 Mechanical operation test platform of the 816 kV
DC disconnector
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Fig.3 Comparison of contact appearance at —20 °C
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Table 2 Contact coating parameter table before and after

mechanical operation
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Fig.4 Wear amount change trend chart of contact silver
plating layer
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Table 3 Data sheets of contact loop

resistance measurement
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Fig. 5 Change trend chart of contact resistance
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Table 4 Parametric modeling definition
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Table 6 Electric field under different mesh sizes
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Table 7 Voltage operating conditions table
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Fig.7 Pressure contour plot of the moving side
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Fig. 8 Electric field intensity contour plot
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Fig. 9 Pressure contour plot of the stationary side
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Fig. 13 Variation of electric field intensity with the height
of steel support
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Fig. 14 Variation of electric field intensity with the pipe
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Fig. 15 Variation of electric field intensity with the ring

diameter of the grading ring
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