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Fig.1 Equivalent real-time electromagnetic
transient simulation platform
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Table 1 Main parameters of sending
and receiving AC grid
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Fig.2 The equivalent power grid of planning grid
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Fig.3 Voltage wave of equivalent grid and
original one when HVDC bipole being blocked
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Table 2 The DC line parameters of the parallel
multi transmission lines on the same tower
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Fig.4 Schematic diagram of the fault positions on the
paralled double transmission lines on the same tower
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Table 3 Two typical conductor aligned layout patterns
of the double transmission lines on the same tower
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Table 4 Six typical kinds of fault modes of the
double transmission lines on the same tower
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Fig.6 The characteristic quantity change curve of
the DC line traveling wave protection after JA-F, fault
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Fig.7 The characteristic quantity change curve of
the DC line traveling wave protection after JA-F,fault
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the DC line traveling wave protection after JB-F; fault
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Characteristics of fault and protection of the multi HVDC

transmission lines on the same tower
LIU Yun
(State Grid Brazil Holding S.A.,Rio de Janeiro 20071004, Brazil )

Abstract: As for the multi HVDC transmission lines on the same tower, with a wide application prospect, research on how the

fault identification and protection configuration are influenced by the HVDC line layout and fault mode is important to the safe

and reliable operation. Devise methods are comprehensively applied in the simulation platform establishment, including the AC

grid equivalent, digital electromagnetic transient models establishment, typical line fault’ s simulation scheme, and so on. The

characteristics of dc line protection such as traveling wave, derivative, dc under-voltage and longitudinal difference ones, in

typical faults are studied, influence mechanism and change performance are explored. The results show that the existing de line

protection can effectively identify most typical faults, while it is difficult to identify the specific fault of the specific conductor

layout. In the dc lines design, specific conductor layout is suggested to be avoided aiming at improving identification and

response ability of dc line protection on fault. Considering the solid theoretical foundation, clear research route, the proposed

technical routine will support design, construction, operation and maintenance, is valuable for engineering application.

Keywords : multi HVDC transmission lines on the same tower;electromagnetic transient; DC line fault; DC line protection
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