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Fig.1 Grid-connected circuit and control strategy of EV system
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Dynamic characteristic analysis of DC drop control-based grid-connected
electric vehicle system considering influence of phase locked loop
XIU Liancheng',DU Zhiye',LI Mingxian®,HE Jingxuan',SONG Hanliang’, WANG Dongjie*
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. Tongxiang Power Supply Company of State Grid Zhejiang Electric Power Co.,Ltd., Tongxiang 314500, China;
3. Binzhou Power Supply Company of State Grid Shandong Electric Power Company,Binzhou 256600, China;
4. State Grid Jiangsu EHV Company,Nanjing 211102, China)

Abstract: With the increasing penetration rate of new energy in the power grid,the inertia effect, damping
level and synchronization capability of the traditional power system have changed, resulting in the decline
of power grid’s stable operation capability. Therefore, based on the model of static synchronous generator,
the grid-connected model of DC droop control-based two-stage EV (Electric Vehicle) system considering the
influence of PLL(Phase Locked Loop) is established,and the influencing factors and laws of EV system’s
inertia, damping and synchronization characteristics are revealed, which makes the EV system capable of
assisting the stable operation of power grid. The research results show that the system’s dynamic characteris-
tics are determined by the control strategy of converter, PLL, circuit structure and steady-state operation
point of the system. When DC droop control strategy is used in EV system,the inertia effect,damping level
and synchronization capability of the system can be effectively adjusted by changing the parameters of fre-
quency control loop, power control loop, constant voltage control loop and PLL. At the same time, adjusting
PLL parameters in strong power grid can improve the dynamic characteristics when disturbance occurs at
power grid side,but the improvement effect on the oscillation at EV side is small. The conclusion can help
improve the safe operation ability of power system and realize the friendly interaction between EV system
and power grid.

Key words: electric vehicles; DC droop control; phase locked loops; dynamic characteristics; model of static

synchronous generator
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Table A1 Simulation parameters of EV system
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LA LRV 750

HL ) 2k LV 380
LU A /mF 1
LU L /mH 0.5
DC/AC FLEEIT KA /kHz 10
AZ LN A Jg/mH 2

DC/DC HL I T R /kHz 20
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