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Project background and description

The increased use of varying and unpredictable renewable and low-carbon energy sources such
as solar, wave and wind power will require an intelligent electricity network, the so-called smart
grid, in which consumers regulate their own power consumption as well as providing power back
into the network with small-scale generation.

A major challenge of renewables is the storage of electrical energy and the use of demand-side
management to even out variations in supply and on suitable mechanisms to incentivise service
providers.

The aim of the project is to develop differential-equation models of electrical power systems with a
particular emphasis on the role of storage, demand-side management and price in a smart grid
and on grid resilience and security.

Following a review of the smart grid and energy systems, and of electrical storage and
demand-side management, you will develop and study numerically several mathematical models,
taking into account demand-side management, storage, price and system requirements.

The project will draw on both stochastic and deterministic modelling as well as simulation, as
appropriate.
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