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Optimization strategy of frequency regulation performance of load-side virtual
synchronous machine for electric vehicle based on virtual resistance
RUI Yuechen,XIAO Guochun,HE Yurui,GAO Zipeng

(State Key Laboratory of Electrical Insulation and Power Equipment,Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: LVSM (Load-side Virtual Synchronous Machine) technology enables EV (Electric Vehicle) charging
piles and other loads to actively participate in grid frequency regulation,but in the EV two-stage charging
structure, the characteristics of the post-stage DC / DC converter based on PI(Proportion Integration) control
weaken the frequency regulation performance of LVSM. Therefore,a VR (Virtual Resistance) control strategy
is proposed, which optimizes the frequency regulation performance of LVSM by reshaping the input impe-
dance of the post-stage DC / DC converter as resistive,and the grid-load interaction ability of LVSM is fully
utilized. The responses of grid frequency variation, DC-link voltage variation and charging current variation
of each LVSM after load disturbance when using traditional PI control and the proposed VR control are
theoretically compared. The results show that VR control can stabilize the grid frequency through charging
current regulation process, without adversely affecting the stability of DC-link voltage of LVSM. Finally, the
correctness of the theoretical analysis and the effectiveness of the proposed control method are verified by
simulation and experiment.
Key words:eleciric vehicles;load-side virtual synchronous machine;inertia;frequency regulation;virtual resis-

tance
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Dynamic reconfiguration of distribution network with electric vehicles and

soft open point
LIN Wenjian',ZHU Zhenshan"?, WEN Buying'
(1. College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350108, China;

2. Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,Fuzhou 350108, China)
Abstract : A reconfiguration strategy for distribution network with DG ( Distributed Generation ), SOP ( Soft
Open Point) and orderly access of EVs(Electric Vehicles) is proposed. The disordered charging model of
EVs is simulated based on the travel habits of office workers,and the SOP model under the reconfigura-
tion of distribution network is constructed. For the disordered charging load of the accessed EVs,Lagrange
relaxation decentralized optimization algorithm and virtual electricity price are adopted for orderly schedu-
ling of EVs. The minimum sum of network loss cost, SOP operation cost, curtailment cost of wind power
and photovoltaic power and switch operation cost is taken as the objective function,the reconfiguration model
of distribution network is converted to a mixed-integer second-order cone programming model by big-M
method and the second-order cone relaxation,and CPLEX solver is adopted for solution. The simulative results
of IEEE 33-bus standard system show that the operation economy of distribution network can be improved
by using SOP instead of traditional switch in the dynamic reconfiguration of distribution network, and the
voltage quality of distribution network can be improved by adopting the proposed orderly scheduling method
for the optimization of EV charging.

Key words: distribution network reconfiguration;electric vehicles;soft open point; Lagrange relaxation decen-

tralized optimization;virtual electricity price
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