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Abstract

would be directed to this practical new problem.

Increasing environmental awareness has led to the wide use of electric vehicles. Due to the low energy density,
batteries in electric vehicles must be frequently switched. Therefore, the battery swap station location problem, which
determines the number, location, and size of battery swap stations, is vital to the operations of electric vehicles. The
battery swap station location problem may be examined from different viewpoints according to whether the stations
are operated by the government, by a private firm, or by several private firms. Hopefully, more future research efforts
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During the last few decades, environmental impact of the petro-
leum-based transportation infrastructure has led to the wide use of
electric vehicles. In contrast to fossil fuel-powered vehicles, the electric-
ity consumed by electric vehicles can be generated from a wide range
of sources, including nuclear power and renewable sources such as tidal
power, solar power, and wind power. Electric vehicles have drawn much
attention from the research world and the auto manufacturing industry.
Electric vehicles are also extensively used in many cities in the world.

One type of electric vehicles use batteries as the rechargeable on-
board electrical storage medium. These batteries have to be switched at
battery swap stations when the electricity is to be used up. A new, fully
charged battery will be stored on the electric vehicle to provide electric-
ity. The time for switching batteries is much shorter than the charging
time by direct connection to generation plants. However, due to the low
energy density of batteries compared to the fuel of internal combus-
tion engined vehicles, batteries in electric vehicles must be frequently
switched, normally three to four times a day for an electric taxi. There-
fore, the availability of battery swap stations are vital to the operations
of electric vehicle. For instance, the routing of one or a few vehicles to
transport given cargo at minimum cost [1], may need to incorporate
the sojourn points for switching batteries.

The battery swap station location problem, which aims to deter-
mine the number, location, and size of battery swap stations in a city, a
region, or a country, is thus an important research direction along with
the technological development of batteries. The battery swap station
location decisions depend on the current number of electric vehicles,
and affect the future number of electric vehicles as a higher service level
provided by battery swap stations would stimulate the use of more elec-
tric vehicles. Therefore, the battery swap station location problem can
be considered as a facility location problem with elastic demand [2].
If the government is operating the stations, the objective should be to
maximize the social benefit. The social benefit may include the reduced
cost of the electric vehicle users and the benefit from less pollution. If
the battery swap stations are operated by a private firm, the objective
would be to maximize the total profit. A more complicated case would
be that several private firms operate battery swap stations and compete
with each other. Game theoretical models combining optimization the-
ory must be developed to account for the market equilibrium between
each of the private firms and electric vehicle users. Intuition might give
wrong conclusions in such a complex context. For example, one may
conjecture that if one private firm builds more battery swap stations,
the other firms would gain less profit. However, it is possible that the

newly built stations lead to a dramatic increase in the number of electric
vehicles (depending on the elasticity of the number of electric vehicles
with respect to the service level provided by battery swap stations), thus
increasing the profit of every private firm [3].

In sum, the battery swap station location problem has significant
practical implications and thus is a worthwhile research direction. I am
very happy to see that the journal Advances in Automobile Engineer-
ing, published by the OMICS Group, provides an open access platform
for discussions of the topic. Hopefully, more and more researchers
from various disciplines, such as automotive engineering, operations
research, business, and transportation engineering, would pay attention
to the battery swap station location problem.

References

1. Toth P, Vigo D (2002) The Vehicle Routing Problem. SIAM: Society for Indus-
trial and Applied Mathematics, Philadelphia.

2. Sheffi Y (1985) Urban Transportation Networks: Equilibrium analysis with
Mathematical Programming Models. Prentice-Hall, INC, Englewood Cliffs, New
Jersey.

3. Yang H, Yang T (2011) Equilibrium properties of taxi markets with search fric-
tions. Transportation Research Part B 45: 696-713.

*Corresponding author: Shuaian Wang, Faculty of Engineering, Department of
Civil and Environmental Engineering, National University of Singapore, Singapore,
Tel: 65-9482-9436; Fax: 65-6779-1635; E-mail: wangshuaian@gmail.com

Received March 02, 2012; Accepted March 03, 2011; Published March 05, 2012

Citation: Wang S (2012) Battery Swap Station Location Problem for Electric
Vehicles. Adv Automob Engg 1:e104. doi:10.4172/2167-7670.1000e104

Copyright: © 2012 Wang S. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Adv Automob Engg
ISSN: 1056,656/ AAE, an open access journal

Volume 1+ Issue 1« 1000e104


http://books.google.co.in/books?hl=en&lr=&id=TeMgA5S74skC&oi=fnd&pg=PR5&dq=1.%09Toth+P,+Vigo+D+%282002%29+The+Vehicle+Routing+Problem.+SIAM:+Society+for+Industrial+and+Applied+Mathematics,+Philadelphia.&ots=AiTYNeKz6U&sig=BrCK3cpM2zwcdw1SFOoIpwPm9lE#v=onep
http://www.ebook3000.com/Yosef-Sheffi---Urban-Transportation-Networks--Equilibrium-Analysis-With-Mathematical-Programming-Methods_73099.html
http://ideas.repec.org/a/eee/transb/v45y2011i4p696-713.html

	Title

	Abstract
	Corresponding author
	Keywords
	References



