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Research on Voltage Control Principle of Flexible DC Transmission Power Grid
XU Zheng', ZHANG Zheren®, LIU Gaoren'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;

2. State Grid Zhejiang Electric Power Company Economic Research Institute, Hangzhou 310000, China)

Abstract; This paper studies the voltage control principle of flexible DC transmission power grid. Firstly, the main 3 voltage

control strategies and their characteristics are reviewed. Then the voltage control strategy for DC grids in which primary voltage

regulation and secondary voltage regulation coordinate with each other is proposed. The proposed primary voltage regulation is
based on the law of voltage droop control with voltage dead band whose realization method and logic diagram have been

described in the paper, while the proposed secondary voltage regulation is based on the control criterion of keeping the voltage

of the benchmark voltage node constant. After introducing the concept of the benchmark voltage node, the paper describes the

benchmark voltage node selection method and the implementation of the secondary voltage control. A 4 terminal DC grid is

constructed as the test system. Based on the test system, the design procedure for the voltage droop control with voltage dead

band is described in detail. Two operation situations are tested on the test system. One is when the load of the DC grid changes

and the other is when the benchmark voltage converter drops out. The results show that the proposed DC voltage control

strategy has good control performance and can be used in general DC grids.

Key words: flexible DC transmission power grid; voltage control; benchmark voltage node; primary voltage regulation;

secondary voltage regulation; voltage dead band; voltage droop control.



