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Design and Engineering Application of Offshore Wind Power VSC-HVDC System
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(State Grid Economic and Technological Research Institute Co., Ltd., Changping District, Beijing 102209, China)

Abstract: In this paper, for China’s first offshore wind power
VSC-HVDC transmission project — Jiangsu Rudong project, in-
depth research has been carried out in terms of system topology
construction, overvoltage and insulation coordination, system
power surplus problem and AC fault ride-through technology,
and control and protection technology. A lightweight and
compact offshore wind power VSC-HVDC system topology
scheme is constructed, and the start-up loop and grounding
loop of the offshore converter station are canceled. The typical
paradigm of the insulation coordination scheme of the station is
proposed. The typical topology of the centralized, distributed,
and hybrid DC side active power dynamic balance device are
proposed, and the AC side fault ride-through problem of the
onshore converter station is solved. The overall control scheme
of the project is proposed. A protection scheme is developed,
and an active resonance suppression method based on the
proportional resonance control of the voltage feedforward link
is studied, which significantly reduces the oscillation risk of the
project. Through the engineering operation, the effectiveness of

the technology proposed in this paper has been fully verified.

Keywords: offshore wind power; VSC-HVDC; main circuit
design; control and protection
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Fig. 1 Overview of Jiangsu Rudong offshore wind power VSC-HVDC project
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