[ Downloaded from ieijgp.ir on 2025-10-21 ]

[ DOR: 20.1001.1.23222344.1401.11.4.5.3 ]

Iranian Electric Industry Journal Vol. 11/ No. 4/ Winter 2023
Quality & Productivity ISSN 2322-2344
P.P 48-62 EISSN 2717-1639

Electric vehicles’ classification for the participation of retailers in
day-ahead energy and reserve markets taking into account
different uncertainties simultaneously

Ramin Dehghani?, Asghar Akbari Foroud?

1- Ph.D. student, Faculty of Electrical and Computer Engineering, Semnan University, Semnan,
Iran
,I_dehghani@semnan.ac.ir
2- Professor, Faculty of Electrical and Computer Engineering, Semnan University, Semnan, Iran,
(Corresponding author) aakbari@semnan.ac.ir

Abstract:

Following the deregulation of the electricity grids, power systems have faced new challenges in
terms of diversification of generation units and demand types, which requires a more
comprehensive management framework. Therefore, several new players have been introduced to
resolve the challenges between the generation and demand side among which retailers play a crucial
role by creating a link between electricity market operators and consumers, seeking to maximize
profits and reduce the costs of their customers. Electric vehicles (EVSs) are, in the meanwhile,
among the bilateral consumers that retailers can both provide energy for and see as energy sources
for sales in Day-Ahead (DA) energy and reserve markets. Nevertheless, Retailers face several
uncertainties regarding the physical characteristics of electric vehicles and the behavior of their
owners, in addition to the uncertainties inherent in energy and reserve markets faced by any player.
In order for the optimal participation of retailers in those markets and the supply of the needs of
EVs, this paper presents a two-stage optimization framework. Vehicle clustering is also utilized to
model all uncertainties simultaneously. According to the results obtained from the simulations
performed in GAMS software, the applicability of the proposed method will be proved.
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