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Fig.1 Voltage-power droop control characteristic

and controller design
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power-flow algorithm
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Fig.3 Design of voltage droop controller
with power dead-band
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VSC-MTDC droop control strategy considering transmission loss and

renewable energy fluctuation
LI Wenxun',CHE Yanbo',HONG Chao*,ZHANG Ye?,YANG Jian®

(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;

2. Electric Power Research Institute,China Southern Power Grid Co.,Ltd.,Guangzhou 510080, China)
Abstract: The voltage drop caused by the power transmission on line makes the DC voltages of different
convertor stations different and the integration of random renewable energy may also induce the DC voltage
fluctuation,which shifts the output power of convertor station and influences the power-flow control of MTDC
(Multi-Terminal HVDC) system. A droop control strategy considering transmission loss and renewable energy
fluctuation is proposed for MTDC system,which assigns the operating point references for different convertor
stations according to the results of power flow analysis,adds a closed voltage loop and a closed power loop
to the droop controls of master and slave stations respectively to improve the droop control with voltage
dead-band and power dead-band for compensating the renewable energy fluctuation,and determines the
droop coefficients according to the convertor station capacity and system voltage range. Simulative results
show that,with the proposed control strategy,the influence of renewable energy fluctuation on the power
output of slave station is reduced in normal operating conditions and the fluctuated power is properly
distributed among the stations in large disturbance condition with good voltage regulation performance.

Key words: MTDC; VSC; droop control; power flow analysis; voltage dead-band; power dead-band



