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Introductory Lecture 1:

Scientific and
Technical Challenges in
Electricity Generation

Harold M. Hubbard*

Three renewable energy technologies for power systems — photovoltaics, wind, and solar
thermal — are discussed. Based on world-wide experience with these systems, methods of
improving efficiency, reliability, and cost for commercial electricity generation are de-

scribed.

1. Introduction

Renewable energy sources are the oldest
known to mankind. But it was not until the
oil crises of the 1970s that we began a thor-
ough scientific investigation of the renew-
able energy technologies. Renewable en-
ergy presently makes significant contribu-
tions to the world’s energy needs. In the
United States for example, renewable en-
ergy provides more total energy than all of
America’s nuclear power plants.
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One cannot generalize about the renew-
able energy technologies without the loss
of accuracy. Therefore my introductory
lecture will focus on several specific tech-
nologies that are used to generate electric-
ity. The IEA report, Renewable Sources of
Energy was issued in March of 1987. That
report classified the renewable energy tech-
nologies based upon their technical and
economic status. Today I will discuss pho-
tovoltaic power systems, wind power sys-
tems, and solar thermal power systems. All
of these were classified by the IEA report
as «Under-Development», which was de-
fined as «technologies which need more
development to improve efficiency, reliabi-
lity or cost so as to become commercial».
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In the following, I will describe each
technology, give some specific accomplish-
ments and the present status of some oper-
ating systems, and then emphasize selected
challenges facing the technologies. T will
close my presentation by briefly discussing
requirements the utilities have and how the
renewable energy technologies are meeting
those requirements.

By choosing these three technologies I
do not mean to imply that they are the
more important than some others. They
are however, representative of the progress
being made in electricity-producing tech-
nologies.

I chose to focus on electricity because it
is the one energy form whose use remains

















