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Installation position selection of DC power flow controller considering the line-loss of DC grid
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2. Songyuan Power Supply Company, State Grid Jilin Electric Power Company, Songyuan 138000, China)

Abstract: The power flow control capability in a multi-terminal HVDC system follows N-1 rule, it means that the
number of controllable branch equals to converter number minus one. If the number of branches in the DC grid are far
more than N-1, it is difficult to ensure all branches controllable, and the change of converter power will also affect the
distribution of DC power flow. The introduction of DC power flow controller can approve the power flow control freedom,
cooperate with converters and guarantee all branches to be controllable. The influence of DC power flow controller and
the change of converter power on the distribution of power flow in DC grid and the function to expand the region of
operation for the converters in DC grid are verified. Finally, a meshed VSC-HVDC grid with 4 terminals and 5 branches
is used to analyze the optimal location of DCPFC considering the safety of branches and the line-loss of the DC grid.
This work is supported by National Natural Science Foundation of China (No. 51377016).
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Table 1 Parameters of 3-terminal system
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Table 2 Power flow results
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Fig. 2 Region of operation for 3-terminal MTDC
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Table 3 System parameters
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Table 4 PF results in normal condition
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Table 5 Current sensitivity in normal operation with different

location of DCPFC
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Table 6 Adjust utilization rate of L23 to 80%

when DCPFC in L12

YRR S
X%

HLIi/A FIFIZ1% HLI/A FIIZ 1%

L12 272.8 54.6 36.8 7.36
L14 161.6 323 391.7 78.3
L23 4543 90.9 399.6 79.9
L24 253.4 50.7 76.3 153
L34 —241.5 48.3 -296.2 59.2
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Table 7 Adjust utilization rate of L23 to 80%

when DCPFC in L34

YRR S
X%

HLIi/A FIFIZ 1% HLIi/A FIFIZ 1%

L12 272.8 54.6 267.8 53.6
L14 161.6 323 166.6 333
L23 4543 90.9 400.0 80
L24 253.4 50.7 302.7 60.5
L34 —241.5 483 —295.7 59.1
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Table 8 Adjust utilization rate of L23 to 80% when

DCPFC in L24
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HLIi/A FIIZ1% HLIi/A FIIZ1%
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L34 —241.5 483 —-295.8 59.2
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