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Abstract

Commutation topology worldwide is transitioning to all-electric systems. Electrification
of all forms of transportation increases the load on the transforming power grid and can
potentially negatively impact the grid. However, the sustainable integration of Electric
Vehicles (EVs) into the grid could alleviate these potential problems and make EVs a vital
resource for providing grid services. There is a need for an outline infrastructure and
operating protocols that can integrate these highly volatile loads with existing power grids
and facilitate a seamless experience. Furthermore, there are numerous infrastructure needs
and operational strategies to analyze with the electric utilities, stakeholders, officials, and
engineers to ensure a synchronous operation between all the participating units.

This Thesis aims to develop a holistic approach for EVs charging schedules by utilizing a
web application to provide insights into upcoming demand and supply needs. This work is
extended to incorporate any uncertainties in EVs pre-planned schedules using a multi-level
optimization strategy. The optimization strategies are further validated in the internet of
things infrastructure to corroborate its effectiveness.

The Thesis also explores a decentralized framework for EVs operation in a bidirectional
setup where it acts as a load as well as an energy source for the grid. The work targets
the EVs connected at charging stations along with EVs connected at individual EV owner
houses.

Many modern economies are thought to be economies backed by energy surplus. EVs

can act as small powerhouses when standing ideal for a more extended period. This Thesis



explored a possibility of an energy trading system where the energy can be traded amongst
EVs or at charging station levels using Assignment Matching Theory. Furthermore, the
Thesis also validates GB/T EV communication protocol, which is another critical aspect of

EV charging infrastructure.
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