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[0 O The further development of the British system, the advanced gas-cooled reactor[] AGR[I ,uses graphite as a
moderator and a somewhat enriched fuel to compensate for the fact that thefuel is contained in stainless steel,
which absorbs a significant fraction of the neutrons.[] 1 We shall describe and discuss all the above reactors, and in
particular their coolingproblems, in the following chapters. However, before doing so, it may be interesting to
glanceback to prehistoric times. The light water-cooled and moderated reactors have been around farlonger than
one might imagine. In fact, the invention of Enrico Fermi was preempted by natureapproximately 2 billion years
earlier. In 1972, evidence was found of the dormant remains of anatural fission reactor located at Oklo, in the West
African Republic of Gabon. This naturalreactor operated for a period of hundreds of thousands of years. Its
existence was discoveredby an intriguing piece of detective work by French nuclear scientists.[] [ In May 1972, H.
Bouzigues obtained a curious result during a routine analysis of standardsamples of uranium ore from Gabon. He
found that they contained about 0.4% less 235U thanexpected. This was not due to an error in his analysis or to a
natural variation. On this planet, atany particular time, the ratio of 235U to 238U is fixed; some other explanation
had to be foundfor the discrepancy. A careful investigation carried out by the French Atomic Energy Agencytraced
the abnormal ore to one particular location in Oklo. It was concluded that the deficiencyin 235U could be
explained only by the occurrence of a natural fission reaction at the site. At thetime this natural reactor was
operating, the ore was buried deep underground and naturalgroundwater served as a moderator and to some
extent as a coolant. Such a reactor would notbe possible with the present-day concentration of 235U in naturally
occurring uranium, as weexplained above. However, it should be remembered that the half-life of 235U is about
700million years and that of 238U is about 4.5 billion years. Thus, in prehistoric times, theconcentration of 235U
was much higher than it is today. When the earth was formed some 4.6billion years ago, the concentration of 235U
in natural uranium was about 25%, and it haddecreased to about 3% at the time when the Oklo reactor was
operating.
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