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Fig.1 The topology and control system of GFM-RPC
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Fig.2 The inner potential,terminal voltage and reactive

power dynamic response of STATCOM and
GFM-RPC under grid voltage disturbance
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Fig.9 The simulation results of the terminal voltage
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Suppression of transient overvoltage in renewable energy transmission terminal

by grid-forming based reactive power compensation
SHANG Lei', TANG Wanggianyun®, SU Shi’, ZHANG Gaomin', TANG Xiaogian' , HUA Zhuhu'
(1. School of Electrical and Automation, Wuhan University, Wuhan 430072, China;
2. Research Institute of China Southern Power Grid Co.,Ltd. , Guangzhou 510700, China;
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Abstract : Line commutated converter based high voltage direct current (LCC-HVDC) is the key to large-scale grid connection
and long-distance transmission of renewable energy. However, faults such as DC blocking and commutation failure may lead to
short-term excess reactive power and transient overvoltage at the sending end, endangering operational safety. In this paper,a
method based on grid-forming based reactive power compensation device ( GFM-RPC) to suppress transient overvoltage at the
renewable energy transmission terminal is proposed,which is different from the traditional reactive power compensation with the
characteristic of current source based on voltage-current cascade control. A voltage dynamic analysis model based on
differential -algebraic relationship is constructed to clarify the mechanism of GFM-RPC suppressing transient overvoltage ,and the
advantages of the proposed method compared to existing methods based on static synchronous compensator ( STATCOM) for
suppressing transient overvoltage is compared and analyzed. The simulation is used to verify the effect of GFM-RPC on the
suppression of transient overvoltage at the renewable energy transmission terminal ,and the influence of the main parameters on
the overvoltage suppression effect is analyzed. It is shown that reactive power compensation devices such as STATCOM with
external characteristics of current sources exhibit a reverse regulation characteristic of deteriorating voltage dynamics at the
moment of DC transmission system fault, while the reverse regulation characteristic can be eliminated by GFM-RPC, as well as
suppression of voltage magnitude overshoot can be achieved through reasonable parameter configuration for GFM-RPC.

Keywords : grid-forming control ; reactive power compensation; renewable energy generation transmission; DC transmission;

transient overvoltage ; voltage dynamics
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