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Thickness Design and Verification for
+400 kV HVDC Cable Insulation

LI Dong, WANG Yu, ZHU Zhien, WANG Chuanbo, WANG Rongrong, WU Xike
(NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China)

Abstract: A +400 kV HVDC model cable was conducted DC withstand voltage test and impulse withstand voltage
test, and the DC breakdown voltage and impulse breakdown voltage of the model cable under the highest operating
temperature were obtained. The electric field distribution under DC breakdown voltage and impulse breakdown
voltage were calculated. On the basis of average field intensity method and maximum field intensity method, the
insulation thickness of £400 kV HVDC cable was designed, and the electric field distribution of insulation layer
was calculated under DC voltage and impulse voltage. At last, the insulation thickness of £400 kV DC cable was
obtained by comparing the electric field distribution of =400 kV HVDC cable and model cable. The results show
that when the insulation thickness of HVDC cables is designed by the average field strength method, the insulation
thickness depends on the impulse voltage. When the insulation thickness is designed by the maximum field
strength method, the insulation thickness depends on the DC voltage. By comparing the electric field distribution
of £400 kV DC cable and the electric field strength of the model cable when breakdown, it is obtained that the
insulation thickness of 400 kV DC cable is 26 mm.

Key words: +400 kV DC cable; model cable; insulation thickness; average field strength method; maximum field
strength method
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Fig.1 Test loop layout
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Fig.2 Change curves of conductor current and

conductor temperature with time
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Fig.3 Electric field distribution of model cable when

breakdown under DC voltage and impulse voltage
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Tab.1 Average and maximum field strength of the

model cable when breakdown
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Tab.3 Calculation results of insulation thickness by

maximum field strength method
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Fig.4 Electric field distribution of
+400 kV DC cable insulation
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Tab.4 Calculation results of electric field distribution of
+400 KV DC cable insulation
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