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Optimal droop control based on direct DC internal potential control
for MMC-MTDC system
YANG Wenbo!,SONG Qiang',ZHU Zhe?,LI Jianguo',XU Shukai?, LIU Wenhua'

(1. State Key Laboratory of Control and Simulation of Power System and Generation Equipment,Tsinghua University,
Beijing 100084 ,China;2. Electric Power System Research Institute of China Southern Grid,Guangzhou 510080 ,China)
Abstract: A strategy of droop control based on direct DC internal potential control is proposed for the
MMC-MTDC (Modular Multilevel Converter-based Multi-Terminal HVDC) system,which implements the droop
characteristics of DC internal potential and DC current in the DC voltage control station while implements
the close-loop control of DC current and capacitor voltage in the power control station. The method of
optimal parameter design is given based on the analysis of frequency-domain response characteristics. The

feasibility and effectiveness of the proposed control strategy are verified by the simulative results.

Key words: HVDC power transmission; modular multilevel converter; multi-terminal DC power transmission;

droop control; direct DC internal potential control
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Optimal operation of virtual power plant with electric vehicles and
distributed wind farms
CHEN Wei
(State Power Economic Research Institute,Beijing 102209, China)
Abstract: As the energy storage,EVs(Electric Vehicles) are combined with the distributed wind farms to
form a VPP(Virtual Power Plant) for participating in the day-ahead electricity market. An optimal operation
model of VPP in electricity market is established and the rolling time-domain analysis is applied to
compare the profit between VPP without EVs and VPP with EVs. Because EV and wind farm have different
owners,a mechanism of compensation for EV owners due to the wastage of EV battery is analyzed. Case
analysis shows that,the profit of VPP with EVs is greatly improved and the proposed compensation
mechanism effectively motivates the EV owners to take part in the operation of VPP.
Key words: day-ahead electricity market; distributed wind power generation; electric vehicles; virtual

power plant; compensation mechanism
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