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Methodology

I. CM as an intermediary stakeholder 
between power grid and EV users

Context Objectives

➢ Electric Vehicles’ (EVs) market has reached over 16.5 million users in 
2021

➢ The rapid growth of EV penetration brings new challenges to the 
planning and operation of the power grid

➢ Smart charging and dynamic pricing can potentially contribute to 
the power grid requirements while considering EV users’ 
preferences

➢ Workplace charging is an important setting to ensure the efficient 
integration of EVs into the power grid 

II. Bi-objective optimization model

Results

Developing a bi-objective model for the scheduling of EV charging 
station in a workplace parking lot

Addressing the EV users’ preferences in term of economic and 
Quality-of-Service (QoS) dimensions 

Comparing the two perspective of Charging Manager (CM) in 
addressing QoS, minimizing the deviation from the desired battery 

State-of-Charge (SoC)

Minimizing cost and minimizing the deviation from the desired SoC:
A) Minimizing the sum of deviations 
B) Minimizing the worst deviation (a fairness criterion based on a min-max 

approach)
The set of constraints addressing
➢ EV users’ requirements and constraints
➢ EVs constraints
➢ Charging station constraints
➢ Power grid constraints
Modeled as Mixed Integer Linear Programming (MILP) and solved using a 
scalarizing method

The study aims to delve further into
➢ considering the stochastic nature of charging behavior and exploring the 

underlying charging preferences of EV users;
➢ Integrating charging preferences into mathematical models to enhance the 

flexibility of smart charging strategies also having in mind providing services 
to the grid

➢ Model A is compensatory and may lead to significant 
deviations regarding SoC specifications among EV users

➢ Model B ensures a fairer distribution of available charging 
resources among all EVs

Future work

Total charging power (blue line) and total discharging power 
(blue dashed line) of all EVs in the parking lot during the 
planning period with the Time-of-Use energy prices for Model 
A and Model B
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