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Fig.1 Pure series multi-terminal HVDC system
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Fig.2 Series and parallel hybrid
multi-terminal HVDC system
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Fig.3 Two-terminal monopole ground return operation
mode with the sending end 1 electrode
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Fig.4 Two-terminal monopole ground return operation
mode with the sending end 2 electrode

22 =REZIETAN

BRI ZaatT AR, Mk 1 kv 2,52 1
a3 i 2 AR — R A B I, O PRI R RS
AREEIZFT , X 1 MR 371D B 2R 5 R Ml [l ZE A ]
i 2 PR B L 3 KRB, D PRAIE R G
Grs AT, E A2 1 BCE L, WA S R

e e
iK1 %2

@%ﬁﬁl

B S5 RAZim1ZEHaWERELETAR
Fig.5 Metallic return operation mode with
the receiving end 1 grounding point
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Fig.6 Bipolar ground return balance operation
mode with sending ending 1 electrode
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Fig.7 Bipolar ground return balance operation
mode with sending ending 2 grounding point
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Fig.8 Bipolar ground return unbalance operation mode
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Fig.9 Electrode topology of series
multi-terminal HVDC system
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Fig.10 Electrode topology control method of
monopole ground return operation mode
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Fig.11 Electrode topology control method of

metallic return operation mode
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Fig.12 Electrode topology control method of bipolar
ground return balance operation mode
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Electrode Topology Research in Series Multi-terminal HVDC Transmission System
ZOU Qiang', MA Yunlong®, YANG Jianming', WANG Yongping', ZHAO Wengiang', YU Xiang'
(1. NR Electric Co., Lid., Nanjing 211102, China; 2. State Grid DC Construction Branch, Beijing 100052, China)

Abstract : With the advancement of the global energy interconnection strategy, many domestic scientific institutions have already

done researches on the series multi-terminal HVDC systems applied into the cross-sea interconnection, LCC and VSC hybrid

transmission and other area. However, the inherent characteristic that series converter can’t be grounded in normal operation

determines its reliability should be improved higher. Therefore, this paper analyzes the requirement of electrode topology for

series multi-terminal HVDC transmission system in different operating modes and proposes an electrode topology of series multi-

terminal HVDC system and its control method. At last, it is concluded that the electrode topology can effectively avoid the

overall outage of the series multi-terminal HVDC system in the case of any equipment overhaul.

Key words: series multi-terminal DC transmission; reliability; electrode topology; control method
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