
Author’s Accepted Manuscript

Scheduling and performance analysis under a
stochastic model for electric vehicle charging
stations

Jerim Kim, Sung-Yong Son, Jung-Min Lee,
Hyung-Tae Ha

PII: S0305-0483(16)00016-5
DOI: http://dx.doi.org/10.1016/j.omega.2015.11.010
Reference: OME1648

To appear in: Omega

Received date: 15 September 2014
Revised date: 15 July 2015
Accepted date: 15 November 2015

Cite this article as: Jerim Kim, Sung-Yong Son, Jung-Min Lee and Hyung-Tae
Ha, Scheduling and performance analysis under a stochastic model for electric
vehicle charging stations, Omega, http://dx.doi.org/10.1016/j.omega.2015.11.010

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/omega

http://www.elsevier.com/locate/omega
http://dx.doi.org/10.1016/j.omega.2015.11.010
http://dx.doi.org/10.1016/j.omega.2015.11.010


Scheduling and Performance Analysis under a Stochastic Model

for Electric Vehicle Charging Stations

Jerim Kim

Department of Business Administration, Yong In University

Yongindaehak-ro, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-714, Korea

e-mail: jerimkim@yongin.ac.kr

Sung-Yong Son

College of Information Technology, Gachon University

Bokjung-Dong, Sungnam-Si, Gyunggi-Do, 461-701, Korea

e-mail: xtra@gachon.ac.kr

Jung-Min Lee and Hyung-Tae Ha1

Department of Applied Statistics, Gachon University

Bokjung-Dong, Sungnam-Si, Gyunggi-Do, 461-701, Korea

e-mail: jals8224@naver.com, htha@gachon.ac.kr

Abstract

Wide-spread infrastructures for electric vehicle battery charging stations are essential in

order to significantly increase the implementation of electric vehicles (EVs) in the foreseeable

future. Therefore, we propose a stochastic model and charge scheduling methods for an

EV battery charging system. We utilize a flexible Poisson process with a hidden Markov

chain for modeling the complexity of the time-varying behavior of the EV stream into the

system. Relevant random factors and constraints, which include parking times, requested

amounts of electricity, the number of parking lots (charging facilities), and maximal demand

level, are considered within the proposed stochastic model. Performance measures for the

proposed charge scheduling are analytically derived by obtaining stationary distributions
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