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Table 2 A user consumption composition
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10:00—11:00 0.862 8 0
11:00—12.00 1.410 1 0
12:00—13 ;00 1.410 1 0
13.00—14:00 1.410 1 0
14.00—15:00 1.410 1 0
15:00—16:00 0.886 2 0
16:00—17:00 0.886 2 0
- Fik(S0C
17.:00—18:00 4 47.05% ) 0.886 2 0
18:00—19:00 1.410 1 1.88
19:00—20:00 1.410 1 1.88
20.00—21:00 1.410 1 1.88
21.00—22.00 0.886 2 1.88
22.00—23.00 0.886 2 1.88
FLHL(SOC
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- FEHL(SOC
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04.00—05:00 HIELY 11.3%) 0.387 6 1.88+2.23
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Fig.3 User charging decision iteration
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Fig.4 Comparison of time-of-use electricity price and

game equilibrium selling power station price
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Fig.5 Comparison of load curves under time-of-use
electricity price and game equilibrium
selling power station price

FHF UG 2 Iy 4 th B PR Bl IR 45 1 S v v 0 T3
Pf)E B EN TR 2 DRI, BA S
AR IR AR AR IR (AR AR, B M TR
TR P VAT K, 1 PR 8 L 8 F A 7K P A
X, LR 4 B A SRR A R B R R
AAEMZI T A eV FE L SE AR AE R AN ST L AE B o
34 EHPIFERLEE

RN A TC Y o I R A | TR 2 1 ) R
hRE YT ST A R AT DL AN 3 PR

®3 AREFEREMN THIAFX L
Table 3 Load comparison under

different charging prices kW
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Table 4 Income comparison under time-of-use
electricity price and selling power station price Jt
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Orderly charging optimization and benefit analysis of

electric vehicles based on game algorithm
MA Yingzi, MA Zhaoxing

(School of Information and Control Engineering, Qingdao University of Technology,Qingdao 266525, China)

Abstract: Under the background of the global energy crisis, electric vehicles have become increasingly popular. Disordered
charging of large-scale electric vehicles has brought new electric pressure to the power system. It is particularly important to
plan orderly charging of electric vehicles and solve the problem of peak-valley difference widening caused by charging. Based on

the game theory, evaluating the peak shaving level by variance is proposed firstly. Users’ waiting time for charging is considered.

A game charging model based on revenue from selling power stations and user satisfaction of electric vehicles is established.

Then, particle swarm optimization ( PSO) algorithm is used to obtain the optimal strategy of both sides to achieve the game

equilibrium. Finally, simulation analysis is carried out with a residential area of 600 households as an example. Simulation

results show that the built model and solution strategy can optimize the charging behavior of electric vehicles, adjust the grid

load variance to a large extent,and prevent the generation of new charging peaks. At the same time,on the basis of ensuring the

power grid’s peak and valley adjustment needs,the income of selling power station is increased and the travel needs of users are

satisfied.

Keywords : electric vehicles ; orderly charging; time-of-use price ; game theory ; particle swarm optimization ( PSO) algorithm;

selling power station
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