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Fig.4 Control mode of energy storage unit
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Fig.7 Control block diagram of voltage controller
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Fig.10 Simulative results of operation scene 3 under

ACB voltage controller
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Control strategy of self-energy storage based multi-terminal back-to-back

VSC-HVDC system
GE Le'?,ZHANG Wei’,YUAN Xiaodong*,CHEN Jizhong’,ZHONG Lihai'
(1. School of Electrical Engineering,Nanjing Institute of Technology,Nanjing 211167, China;

2. State Key Laboratory of Operation and Control of Renewable Energy and Storage Systems,
China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China;
3. Changzhou Power Supply Company of State Grid Jiangsu Electric Power Company Co.,Ltd.,Changzhou 213000, China;

4. Electric Power Research Institute of State Grid Jiangsu Electric Power Company Co.,Ltd.,Nanjing 211103, China)
Abstract:In order to solve the problems of coordinated control and voltage stability of SES-VSC-MTDC (Self-
Energy Storage based Multi-Terminal back-to-back VSC-HVDC) system, an improved voltage margin control

strategy is proposed. Firstly,the system mathematical model is established,and then the coordinated working

mechanism and its control mode are designed for three typical operation scenarios. Based on the Lyapunov

stability theory, an adaptive command-filtered backstepping voltage controller is designed to solve the pro-

blems of power oscillation and voltage fluctuation caused by the switching of system control mode,which im-

proves the stability and dynamic response of the system. Finally,the simulation analysis of three typical ope-

ration scenarios is carried out to verify the effectiveness of the proposed control strategy and method.

Key words: multi-terminal back-to-back VSC-HVDC system;self-energy storage; coordinated control strategy ;

adaptive command-filtered backstepping control ;voltage stability
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Fig.A1 Simulative results of operation scene 1 under traditional control strategy
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