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Electricity price linkage model considering V2G
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Abstract: Different control and usage strategies of EV (Electric Vehicle) charging/discharging result in
different influences on grid load curve,which then affects the enactment and implementation of TOU (Time-
Of-Use power price) policy. A electricity price linkage model considering of V2G (Vehicle to Grid) is
proposed. The Monte Carlo simulation method is applied to simulate the charging/discharging curve of a
certain amount of EVs. The user load curve is then optimized by adjusting the retail-side TOU according to
users’ response. The updated grid load curve is the superposition of user load curve and EV charging/
discharging curve,based on which,the generation-side TOU is adjusted to balance the benefits brought in by
V2G between retail side and generation side. Based on the practical data,the proposed model is simulated
for three V2G modes and two charging/discharging price modes,verifying its effectiveness.

Key words: time-of-use power price; electricity price linkage; electric vehicles; charging/discharging power
demand; models
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Decentralized EV charge/discharge control with minimum generation cost
SHAO Chengcheng, WANG Xifan, WANG Xiuli

(State Key Laboratory of Electrical Insulation and Power Equipment,Xi’an Jiaotong University,
Xi’an 710049 ,China)

Abstract: The decentralized control of charge/discharge is much better than the centralized control in
computation simplicity and privacy protection. A general flowchart of decentralized charge/discharge control
is presented. As the existing decentralized charge/discharge control methods only can suppress load
fluctuation,a method based on the Lagrangian relaxation is proposed to realize the coordinated operation
between EV (Electric Vehicle) and generator and reduce the generation cost. As the dispatch signals ,the
dual factors are updated for gradual approaching to the optimal solution of centralized control. Case study of
IEEE-RTS1979 verifies that,being more adaptive to EV groups,the proposed method reduces the generation
cost obviously ;being capable of solving the problem of generation cost minimization with the non-convex and
constraint-coupled objective function,the proposed method has larger applications.

Key words: electric vehicles; decentralized control; charge/discharge control; Lagrangian relaxation; gene-

ration cost; optimization





