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Dynamic additional frequency control strategy for VSC-MTDC transmission system
LIU Haoyu,LIU Chongru,JIANG Siwen
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The additional frequency control utilizes the DC voltage variation of VSC-MTDC (Voltage Source
Converter based Multi-Terminal Direct Current) system to represent the frequency variation of the AC sys-
tem with faults. In this way, the VSC connected to non-fault AC system is assigned to accommodate the
unbalanced power and participate in frequency regulation. However, the flexibility of the DC voltage droop
control with constant coefficients is relatively insufficient. The real-time operation status of VSC and the
stability of AC system are neglected when allocating the unbalanced power among all remaining non-fault
AC systems, which cannot guarantee that the operation of VSC-MTDC is secure and stable. By analyzing
the quantitative relationship between the unbalanced power distribution caused by the frequency variation
and DC voltage droop coefficient,a dynamic additional frequency control strategy of VSC-MTDC is proposed.
The frequency deviation of the AC systems and the power margin of the VSCs are introduced into the DC
voltage droop coefficient to dynamically adjust the unbalanced power distribution ratio. The simulative results
show that, by adopting the proposed strategy,the AC system with smaller frequency deviation can accommo-
date higher level of unbalanced power when the connected VSC power margin is large,while the unbalanced
power distribution ratio of VSCs connected to the AC systems with larger frequency deviation is reduced
dramatically. Therefore,the proposed control strategy effectively improves the secure operating ability of VSC-
MTDC system.

Key words: VSC-MTDC power transmission; dynamic additional frequency control; dynamic DC voltage droop

coefficient;frequency deviation;power margin
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