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Abstract: To address the issue of charging and discharging scheduling for EVs (electric
vehicles) , an orderly charging and discharging algorithm that considered users’ comprehensive
satisfaction was proposed. Firstly, a large-scale orderly charging and discharging model for EVs
was constructed, and users’ comprehensive satisfaction was quantified. Secondly, an improved
multi-objective role partitioning chaotic particle swarm optimization (IMRPC-PSO) algorithm
was proposed to solve the problems of insufficient diversity and being trapped in local optimal in
traditional methods. According to the performance of particles, the roles of elite particles,
general particles, and learning particles were assigned, which respectively implement diversity
strategies of maintaining search, developing search, and learning search. Each particle searched
the optimization space according to its assigned role. To avoid falling into local optimal, a
chaotic sequence perturbation was added after the initialization of each iteration. Finally, the
performance of the proposed algorithm was compared with that of the other five multi-objective
optimization algorithms through case simulation. The results show that IMRPC-PSO is superior
to other algorithms in solving the problem of orderly charging and discharging of EVs, verifying
the effectiveness and feasibility of the proposed algorithm.
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Table 3 Comparison of results in solving problems
with 1 000 EVs using different algorithms
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Fig. 4 BestCost simulation results for 110 EVs
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Table 4 Comparison of results in solving problems
with 110 EVs using different algorithms

Bk Tent BestCost
IMRPC-PSO S 10. 8
MOPSO™! 7 11.4
CMOPSOM s 11.0
MMMOPSO"! 7w 11.7
NSGA2! i 22.9
ABCM™ & 16.1




8 AR FFR(A RAFR)

% 46 %

4 4 1w

AR SCAEF X L Bl VR A A H IS BT 1T I £ 4
RNV 35 LY AT TS, R8RS T etk iy
Z H bR R W 2 B R IR 067 50 B sl k7 R 4k
(IMRPC-PSO) 51k K fiff e ixX — [m] B 3% 505 %
FET P 2 T T B X HL Bl 9K 4 O T R R R
B  . A T  RAS AR X DL SR i i AR R 22 B
FREE )L, AR SCR T IMRPC-PSO 8k, 153
gt & 22 A0 R 4 A Tent TR 51 40 3 G B4R fiE
b A R DR BIVR R T SR O TRl 3 )
S, 5 HA S FPEE AT X e, 25 R R
TE WS B2 | R AP e A i M 45 O i B A
PR T IR A R N R SR A Y
FE R HEL VA ) SR AL T — BT 2 A A

S

[1] He Y F, Venkatesh B, Guan L. Optimal scheduling for
charging and discharging of electric vehicles [J]. IEEE
Transactions on Smart Grid, 2012, 3(3): 1095-1105.

[2] Dang S P, Odonde A, Mirza T, et al. Sustainable energy
management: an analysis report of the impacts of electric
vehicles [C]J/2014
Environment and Electrical Engineering. Krakow, 2014:
318-322.

[3] WeiHQ, Zhang Y T, Wang Y Z, et al. Planning integrated
energy systems coupling V2G as a flexible storage [J].
Energy, 2022, 239: 122215.

[4] Shafig S,
assessment of renewable micro-grid with V2G electric
vehicles coordination[ C ]//2015 IEEE Jordan Conference on
Applied  Electrical ~ Engineering  and
Technologies (AEECT). Amman, 2015: 1-6.

[ 5] Ahmadi S, Arabani H P, Haghighi D A, et al. Optimal use
of vehicle-to-grid technology to modify the load profile of

14th International Conference on

Al-Awami A T. Reliability and economic

Computing

the distribution system [J]. Journal of Energy Storage,

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

2020, 31: 101627.

Zhang Q, Hu Y, Tan W Y, et al. Dynamic time-of-use
pricing strategy for electric vehicle charging considering
user satisfaction degree [J]. Applied Sciences, 2020, 10
(9):3247.

Marini F, Walczak B. Particle swarm optimization (PSO) :
a tutorial [J]. Chemometrics and Intelligent Laboratory
Systems, 2015, 149: 153-165.

Coello C A, Lechuga M S. MOPSO: a proposal for
multiple objective particle swarm optimization [C ]/
Proceedings of the 2002 Congress on Evolutionary
Computation. Honolulu, 2002: 1051-1056.

Breunig M M, Kriegel H P, Ng R T, et al. LOF:
identifying density-based local outliers [ C |/Proceedings of
the 2000 ACM SIGMOD International Conference on
Management of Data. Dallas, 2000: 93-104.

g, RUIRA, ok, AF L IRTDRE R E ] AL
ST ATR A2, 2021, 47(8) : 1712-1720.

(Lyu Xin, Mu Xiao-dong, Zhang Jun, et al. Chaos sparrow
search optimization algorithm [J]. Journal of Beijing
University of Aeronautics and Astronautics, 2021, 47(8) :
1712-1720.)

FITR, &S, Brail, 5. M a2 ML Hivk T
HEOEAR T [V ], R 22 4l (22 R, 2022, 56(3)
531-541.

(Wang Wan-liang, Jin Ya-wen, Chen Jia-cheng, et al.
Multi-objective particle swarm optimization algorithm with
multi-role and multi-strategy [J]. Jowrnal of Zhejiang
University (Engineering Science) , 2022, 56(3): 531-541.)
Becker T A, Sidhu I, Tenderich B. Electric vehicles in the
United States: a new model with forecasts to 2030 [M].
Berkeley: University of California, 2009.

Borhanazad H, Mekhilef S, Gounder-Ganapathy V, et al.
Optimization of micro-grid system using MOPSO [J].
Renewable Energy, 2014, 71: 295-306.

Adham A M, Mohd-Ghazali N, Ahmad R. Optimization of
an ammonia-cooled rectangular microchannel heat sink
using multi-objective non-dominated sorting  genetic
algorithm (NSGA2)[J]. Heat and Mass Transfer, 2012, 48
(10): 1723-1733.

Karaboga D, Basturk B. A powerful and efficient algorithm
for numerical function optimization: artificial bee colony
(ABC) algorithm [J]. Journal of Global Optimization,
2007, 39(3): 459-471.



