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Master Thesis Proposal

Smart Charging for Electric Vehicles: An Innovative Charging

and Pricing Model

Electric vehicles (EVs) represent a transformative force in urban mobility. Their environmental
friendliness has always been controversial. Furthermore, prevailing charging practices, character-
ized by charging batteries at maximum speed upon plugging in, have elicited concerns among ex-
perts. This approach may incur unnecessary costs and emissions due to fluctuations in the margin-
al cost of electricity generation and associated emissions throughout the day. To address these
challenges and achieve significant cost and emission reductions, researchers are increasingly fo-
cusing on smart charging methods, including battery-swapping and vehicle-to-grid (V2G) technol-
ogies, alongside innovative charging pricing models. In the battery-swapping business model, ser-
vice providers lease fully charged batteries to vehicle owners through swapping them with deplet-
ed ones (Mak et al., 2013). V2G technology allows electric vehicle batteries to store power for the
grid, thereby aiding in grid stability against short-term demand and generation fluctuations (Mak,
2022).

The objectives of the master thesis are to

e critically discuss the environmental friendliness of EVs,

¢ conduct a comprehensive review of real-world EV charging methods and charging pricing
schemes, as well as existing literature on smart EV charging methods and charging pricing
models,

* summarize the mechanisms, benefits, and challenges of charging methods and pricing
schemes applied in both real-world business practices and proposed academic models,

¢ develop an innovative charging and pricing model by elaborating on its motivation, mecha-
nism, benefits, and challenges, drawing from insights gained through existing business mod-
els,

¢ identify and discuss open research gaps and future trends in the field of smart charging and
pricing for EVs.

Requirements

e OPM781

e Good knowledge in Operations and Revenue Management

e Analytical skills and an ability to transform real-world business problems into Operations Re-
search models

Administrative information for writing a master thesis at the Chair of Service Operations Manage-
ment can be found here.
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