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Damping control based on back to back VSC-HVDC connecting Chongqing and Hubei Power Grid

XU Youping', ZHANG Ke?, PAN Xiaojie', XI Jianghui', SHAO Dejun', TANG Weihua®, SUN Haishun?
(1. Central China Branch of State Grid Corporation of China, Wuhan 430077, China; 2. State Key Laboratory of Advanced
Electromagnetic Engineering and Technology, Huazhong University of Science and Technology, Wuhan 430074, China;
3. Hunan Electric Power Design Institute Corporation Ltd., China Energy Engineering Group, Changsha 410007, China)

Abstract: With the scheduled back to back VSC-HVDC based unsynchronized interconnection between Chongqing and
Hubei power grid, the dynamic of such hybrid AC-DC power system consist of large capacity hydro-generator units and
both LCC and VSC based HVDC is of serious concern. An equivalent system and the detailed time domain model are
established including Three Gorge Power Plant No. 1 located at left bank, the back to back VSC-HVDC and the
Long-Zheng LCC-HVDC. Transient simulation is undertaken which demonstrates post fault power oscillation of the
hydro-generator units with poor damping. It is proposed that damping controllers can be added to either the active or
reactive control loop of VSC-HVDC to improve the damping of the power oscillation. These two ways of damping
control design are studied and validated. Results show that combination of both design, i.e., damping controls based on
active control and reactive control, could fast decrease power oscillation as well as stabilize voltage variation.

Key words: VSC-HVDC; unsynchronized interconnection; power oscillation; PQ decoupled control; damping controller
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Fig. 1 Structure of simplified equivalent system
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Fig. 2 Average value mode for two-level voltage source converter
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Fig. 3 Double-loop controller at rectifier side
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Fig. 4 Double-loop controller at inverter side
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Fig. 5 Power oscillation damping controller at d-axis
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Fig. 6 Voltage oscillation damping controller at g-axis
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Fig. 8 Simulation results of damping controller at d-axis
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Fig. 9 Simulation results of additional damping control at g-axis
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