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Planning of electric bus charging station considering vehicle charging
scheduling mechanism
XIAO Bai',ZHU Jiaxun',JJIANG Zhuo®,JIAO Mingxi’, WANG Yao’
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. School of Computer Science and Technology,Beihua University, Jilin 132021, China;

3. Changchun Power Supply Company,State Grid Jilin Electric Power Co.,Ltd.,Changchun 130021, China)
Abstract: Aiming at the problems that the optimal charging capacity of electric bus charging station is diffi-
cult to determine and its charging efficiency is low, an optimal planning method of electric bus charging
station considering the vehicle charging scheduling mechanism under the condition of fixed station location
is proposed. Firstly,according to the starting state of electric bus,its energy consumption in the daily opera-
tion is simulated,and the time-sequence curve of total electric bus operation load is generated. Then,based
on the generated time-sequence curve of operation load, the charging demand degree index is constructed
to develop the charging scheduling mechanism of electric buses. Finally,while meeting the charging demand
of electric buses,taking into account the requirements of the elaborate planning of charging station,a multi-
objective optimization planning model for charging station is established, which aims at maximizing the
charging capacity, minimizing the investment and operation cost and maximizing the comprehensive utilization
index of photovoltaic energy. The NMOPSO (Niche Multi-Objective Particle Swarm Optimization) algorithm
is used to solve the model to determine the number of charging piles in electric bus charging station and
the capacities of photovoltaic power generation system and distribution transformer. The correctness and effec-
tiveness of the proposed method are verified by the analysis results of engineering examples.

Key words: electric bus; charging station; vehicle charging scheduling mechanism ; multi-objective planning;

NMOPSO algorithm
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Table A1 Parameters of electric bus

¥ il ZH H At
AR 0.9 SPRIAT B B /(km-h ) 40

EB H& /4 120 Z AR A1 1) B 2R B 1.8
B2 Hh T A /m? 36 EB HUJ 7 & /(kW-h) 200
A R E/(KW-h) 0.5 FEHII R RAH /AW 240
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Table A2 Parameters of photovoltaic power generation system
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Table A3 Time-of-use electricity price of distribution network

B B LA /[G (kW h) ']
e 07:30—11:30, 17:00—21:00 0.694
F 11:30—17:00, 21:00—22:00, 05:00—07:30 0.475
% 22:00 X H 05:00 0.259
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Table A4 Parameters of each bus line

R T
%8 KJkm  EB HCR/ s KA EB B/
5 )] 1] g /min 5 )] 1] g /min
1 30 19 5 5 40 16 10
2 30 19 5 6 40 14 15
3 30 14 10 7 40 12 20
4 30 14 10 8 40 12 20
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Fig.A1 Sequential curve of all EBs’ total operation load
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