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INTRODUCTION

1.1 BACKGROUND TO THE STUDY

The adequate supply of world energy requirements is a global concern. Although there is
much investment and ongoing research in wind, solar and wave energy sources, large-scale
viability is currently limited. According to the Oxford International Biomedical Centre (OIBC) .
report, fossil fuels still provide 80% of global energy requirements, even though such fuels
pose serious threats o the environment (OIBC Reporf, 2008:4). As stated by Holton (2005),
a spin-off result of the aforementioned statistic is that the question of whether governments
should encourage the construction of new nuclear power plants is no longer beyond
consideration in developed countries, such as Australia, the United Kingdom and the United
States. However, for other developed countries, such as France and Japan, and for countries
with fast-growing economies, such as China and India, nuclear energy is and has remained a

central component of energy policies (Hoiton, 2005).

Part of this renewed interest in nuclear technology is the development of packed pebble bed
gas-cooled reactors. Factors that drive these interests are safety, extended scope of
application and higher efficiencies both on the power conversion system and fuel conversion
ratio. High temperature helium-cooled reactors date back as far as 1947 when first proposed
by Farrington Daniels. However, the first CO, gas-cooled power reactor began operation at
Calder Hall in England in 1956, producing 40 MW of electricity. To date, development of the
high temperature gas-cooled reactor termed the Pebble Bed Modular Reactor (PBMR) forms
part of the generation-four reactor technology developments and is of interest for the current

study.

Inherent safety is claimed for such Pebble Bed Reactors (PBR) as a result of its design,
materials used, fuel type and physics involved. With the PBMR, the basic danger of a “core
melt down” accident is overcome by the lower power density of the core (30 times lower than
a Pressurised Water Reactor (PWR)), which is typical for any graphite-moderated reactor,
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