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Interconnection Development and Cooperation Organization, Beijing 100031, China)

Abstract: Combining with the relationships among the DC submarine selection, voltage level, and transmission
capacity of HVDC submarine cable projects in China, taking the raw material input of DC submarine cable
required per unit transmission capacity as a typical economic index, we find that with the increase of voltage level
and current capacity of the single loop DC submarine cable, the economy of DC submarine cable increases. By
comparing the materials consumable variation of different routes after improving the voltage level and transmis-
sion capacity, we find that it is more effective to improve the economy of DC submarine cable by increasing the
electrical level of DC submarine cable insulation and the maximum operating temperature of conductor to improve
the voltage level and transmission capacity, respectively. In addition, a £525 kV DC submarine cable with the high-
est conductor operating temperature of 70°C was selected as the typical specification, and its insulation field
strength distribution variations were analyzed through finite element simulation when the applied voltage and con-

ductor operating temperature increased to 972 kV and 90°C, respectively. The results show that the increase of volt-
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age level and conductor operating temperature will both cause a further increase of field strength close to insula-

tion shield after the insulation field strength reversal, and there is a synergism effect between them. On this basis, a

semicircular protuberance with 0.125 mm of depth was set on the interface of insulation shield into insulation, and

the finite element simulation results show that the field strength at the protuberance increased by 35.4% compared

with the case without protuberance.

Key words: XLPE HVDC submarine cable; material consumable per unit transmission capacity; finite element

simulation; economy
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