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Optimization of operation quantities of electric buses based on improved double
center particle swarm optimization algorithm

ZHU Yingping', HAN Xinying', LIU Shili*, WANG Yiqun®
(1. School of Automation, Guangdong Polytechnic Normal University, Guangzhou 510665, China; 2. Market
Department of State Grid XulJi Group Corporation, Xuchang 461000, China; 3. School of International
Education, Wuhan University of Technology, Wuhan 430070, China)

Abstract: For the case of electric buses charging under the constraint of feed line capacity, an improved Double Center
Particle Swarm Optimization algorithm (DCPSO) which can optimize the charging is offered to get the maximum sum of
electric buses operating. Firstly, a mathematical optimization model of the minimum value of difference between daily
peak and valley load of feed line is established, the initial sum of electric buses operating is assumed and the improved
DCPSO is applied to optimize the charging. Secondly, according to the optimization results and the capacity constraint of the
feed line, the sum of electric buses on operating is modified to re-optimize the charging. The modified sum of electric buses
on operating will make the load curve's peak approach the feed line capacity, which will find the maximum sum of electric
buses on operating at last. The improved DCPSO makes particles increase 5 motion routes based on DCPSO, which improves
search range and prevents particle from premature. In order to improve the optimization speed, the initialization of particles is
determined according to the distance between the daily load curve and the feeder capacity constraint. An example of typical
feed line of a southern city is applied to simulate in the end, the result indicates the scheduling is more optimal.

Key words: capacity constraint; rechargeable bus; DCPSO; initialization; optimization
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Table 2 Running electric bus schedule

i i) T i i) TR
6:00-7:00 20% 18:00-19:00 90%
7:00-8:00 80% 19:00-20:00 30%
8:00-9:00 90% 20:00-21:00 30%
9:00-10:00 30% 21:00-22:00 30%

10:00-11:00 30% 22:00-23:00 20%

11:00-12:00 30% 23:00-0:00 0

12:00-13:00 30% 0:00-1:00 0

13:00-14:00 30% 1:00-2:00 0

14:00-15:00 30% 2:00-3:00 0

15:00-16:00 30% 3:00-4:00 0

16:00-17:00 30% 4:00-5:00 0

17:00-18:00 80% 5:00-6:00 0
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Table 3 Each time the charging electric bus schedule by

improved DCPSO
I 1) T I 1] T

6:00-7:00 0 18:00-19:00 10%

7:00-8:00 20% 19:00-20:00 50%

8:00-9:00 10% 20:00-21:00 50%
9:00-10:00 30% 21:00-22:00 50%
10:00-11:00 30% 22:00-23:00 50%
11:00-12:00 40% 23:00-0:00 60%
12:00-13:00 40% 0:00-1:00 50%
13:00-14:00 50% 1:00-2:00 40%
14:00-15:00 40% 2:00-3:00 50%
15:00-16:00 40% 3:00-4:00 40%
16:00-17:00 50% 4:00-5:00 38.2%
17:00-18:00 20% 5:00-6:00 45.5%
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