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Fig.1 Topology of parallel three-terminal DC

transmission system
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Fig.2 Schematic diagram of ground return operation of
positive pole of three-terminal DC transmission system
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Table 1 Some related parameters of three-terminal

DC transmission system
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Fig.3 Solution logic of extreme value of

switching stress
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Table 2 Comparison of solution methods
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Fig.4 Schematic diagram of intermediate process

from ground return to metallic return
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Fig.6. DC current of three stations in process from

ground return to metallic return
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Conversion strategy between ground return and metallic return of

three-terminal DC transmission system

LIU Hang',HUANG Manxi’,PENG Maolan', WANG Haijun',XU Jianzhong’,ZHANG Yining'
(1. Maintenance & Test Center,EHV Power Transmission Company , Guangzhou 510663, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: Aiming at the problem that the existing ground return and metallic return conversion strategies
of three-terminal DC transmission system do not take into account the influence of switch configuration
stations, and the precision of directly adopting random number simulation is limited in switch selection, an
evaluation method for transfer switch configuration of three-terminal DC transmission system combining
partial differential and random number principle is proposed. The number of independent variables in the
objective function is reduced step by step by cyclic partial differentiation, and this method can accurately
evaluate the opening and closing capacity requirements of transfer switches corresponding to different configu-
ration schemes and conversion strategies. The optimal return transfer switch configuration stations and return
conversion strategy can be determined by minimum the ergodic process,and engineering investment can be
reduced without affecting the transfer function. At the same time, aiming at the possible failure of return
conversion problem under the optimal selected schemes,the countermeasures for changing the current level
of each station are put forward. Calculative results show that in the three-terminal DC transmission system,
the proposed evaluation method can reduce the simulation precision requirements, and select the optimal
switch configuration scheme and return conversion strategy.
Key words:three-terminal DC transmission system;ground return and metallic return;transfer switch;random

number principle
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