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Optimal operating strategy considering EV owner’s willingness for

CSP-based EV charging station
QI Feng',ZHANG Huayi', WEN Fushuan'?,SUN Lei',LI Liang’,MAO Jianwei’,LI Bo’
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Department of Electrical and Electronic Engineering, Universiti Teknologi Brunei,
Bandar Seri Begawan BE1410,Brunei;

3. Division of Electric Vehicle Service,State Grid Zhejiang Electric Power Company, Hangzhou 310007, China)
Abstract: Since CSP(Concentrating Solar Power) station may operate well together with EV (Electric Vehicle)
charging station due to its favourable operating performances,an integrated framework of CSP station and EV
charging station is proposed. According to their selection of charging power and willingness of discharging
from EV to the power system,the EV owners are classified into three types:radical,conservative and
friendly ,and the charging/discharging behaviour models are built for three EV owner types. A mixed integer
linear planning model is then established to optimize the operation of CSP-based EV charging station,which
takes the maximum total operational profit of the integrated station as its objective and considers fully the
power generation cost, maintenance cost,EV owner’s benefits in different charging/discharging modes,and
power flow constraints among units of the integrated station. AMPL/CPLEX is applied to solve the
developed optimization model and examples are analyzed to illustrate the basic features of the proposed
method.

Key words: distribution system; concentrating solar power; electric vehicles; charging station; integrated

mode; EV owner’s willingness; operating strategy



