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An adaptive droop control method considering the influence of line resistance for MMC-MTDC
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Abstract: Because of low demand on communication and its high reliability, droop control is widely used in
multi-terminal high voltage direct current systems. However, in traditional droop control, the droop coefficient is fixed.
When the power fluctuates greatly, it is easy for this to lead to overload of the converter station, and the DC line resistance
will affect the active power-sharing of the converter. To prevent this, an adaptive droop control method considering the
influence of line resistance is proposed. First, the equivalent circuit of multi-terminal high voltage direct current under
droop control is analyzed, and the droop coefficient setting method considering the influence of line resistance is deduced.
Then the fixed power ratio is replaced by the power margin ratio of the converter station in the setting method to realize
the adaptive adjustment of the droop coefficient. Finally, a simulation model is built on PLECS to simulate different
working conditions, and the effectiveness of the proposed control strategy is verified.
This work is supported by the National Natural Science Foundation of China (No. 52077030).
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Fig. 2 Topology of parallel connected MTDC
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Fig. 3 Parallel MMC-MTDC system considering line resistance
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Fig. 4 Control system of a converter station
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Fig. 5 U-I and U-P droop control
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Fig. 7 Adaptive droop control system
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Fig. 8 Simulation waveforms of the traditional droop control

06 08 1.0 1.2 1.4 1.6 1.8

/s
(a) BT D)D) E AR BT
420
i 410 .FM’ AW
3 s
400 '
Uses
390 L L s L L
0.6 0.8 1.0 1.2 1.4 1.6 1.8

tls

(b) He it st 3F14 ELIAL LR AR )% IE

E 9 EE&mEBENTEEHHERR
Fig. 9 Simulation waveform of droop control
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Fig. 10 Simulation waveforms in case of power fluctuation
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