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[ Abstract] The disorderly charging of electric vehicle (EV) makes the multiple decision-makers in the new
power system dominated by new energy all in the state of high cost, low income and unsafe operation, for this problem,
an orderly charging and discharging method considering the optimal cost of multiple decision-makers is proposed.
First of all, a multi-objective optimization model for EV user (EVU) cost payment function is formulated with
considering the randomness of EV charging and discharging electricity price. By introducing the random variable
which can change the electricity price, the EVU cost payment function is transformed into cost expectation and cost
deviation, and the optimal solution strategy can be obtained according to the secondary comprehensive reasonable
function. Secondly, the discharge bidding model of EV aggregator (EVA) and the dispatching plan strategy model of
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distribution network operators are constructed, and applied to the non-cooperative game model of both sides. By

solving the Nash equilibrium of non-cooperative game, the EV charging and discharging dispatching strategy with

the optimal economy of multiple subjects is obtained. Finally, through the simulation examples, the results show that

the above method can effectively reduce the EVU cost, improve economic benefits of the EVA and distribution

network operators, and the above-mentioned master-slave non-cooperation game based on discharge bidding has a

good absorption effect of peak cutting and valley filling function at the same time, also improve the security of the

distribution network system.

[ Keywords] Electric vehicle; Charge-discharge electricity price; Master-slave non-cooperation game; User

cost; Multi-objective optimization model
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