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Abstract: The electric power system has been recognized as one of the critical infrastructures that
are paramount to the economic activity of any country. The electric power grid is a large
heterogeneous system, with many interdependencies on other infrastructures (fuel supply), subject
to weather effects (weather related failures and weather sensitive electric load), exhibits complex
dynamic interactions and it is controlled with humans in the loop. It is certain renewables (wind,
photovoltaics, etc.), distributed generation, storage, PHEVs and other distributed resources will be
integrated in larger quantities with the national power grid. These resources exhibit high levels of
availability uncertainty and interface with power electronic devices (inverters). To fully realize the
advantages of these technologies and to make their economics attractive, it will be necessary to
invent new ways of monitoring, controlling, optimizing and protecting this integrated system. The
term smart grid (or grid of the future) captures the expectation for the development of these
technologies which may comprise development of two-way interfaces with intelligent control, plug
and play operation, re-configurability, survivability, self-healing capability, efficiency and ability to
support the national grid in case of emergencies or to use stored energy to ride through
disturbances. The end result is that the electric power system of the future will be a more complex
but more controllable system. We discuss key issues of smart grid technologies, the technological
infrastructure needed to integrate and automate multiple and diverse energy resources, the case for



the electrification of the transportation sector, the impact on power system engineering curricula
and the opportunities and challenges that generates for the next generation of power engineers.
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