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Penetration penalty functions for optimal dispatch of EV battery swap station
ZHANG Ying,RONG Zhanpeng,ZHANG Yuxiong,HU Haize,ZHAO Jun,WEI Meng,FANG Mengge
(College of Electrical and Information Engineering,Changsha University of Science & Technology,

Changsha 410004, China)

Abstract: A penalty function method for treating the constraints is proposed to avoid the local optimum
easily occurred in the traditional methods,which combines the existing method of adaptive penalty function
with the principle of PSO (Particle Swarm Optimization) algorithm to develop the segmental penetration pe-
nalty functions. With the consideration of time-of-use electricity prices and renewable energy sources,a
multi-objective dispatch model of EV (Electric Vehicle) battery swap station is optimized by the PSO algorithm.
The rigorously-increasing penalty functions,adaptive penalty functions and segmental penetration penalty
functions are compared on the MATLAB platform,and the results show the segmental penetration penalty
functions have quicker speed and better global searching ability,effectively solving the high-dimensional

and multi-constraint problem of dispatch optimization for EV battery swap station.
Key words: electric vehicles; battery swap station; distributed power generations; penetration penalty

function; particle swarm optimization algorithm; dispatch optimization
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