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This book contains an extensive compilation of information about most of the areas that
are important to improving the world energy production and use, notable in regard to
dealing with global warming problems. The author makes a case for the use, ultimately,
of substantial amounts of fusion energy to make electricity and hydrogen to meet the
diverse needs of the world. He also makes important points about the value of the oxygen
produced as a byproduct of electrolysis. The reviewer also believes that these possibilities
are an interesting longer-term possibility as a complementary part of a portfolio of energy
sources.

Unfortunately, in promoting his vision, the author dwells a lot in the opening chapters on
the negative aspects of alternative opportunities to meet the long-term world energy
needs. For example, the implication that carbon dioxide cannot be sequestered usefully to
make fossil fuel use more acceptable is at odds with the fact that it is sequestered
satisfactorily today. An obvious solution for the intelligent continued use of fossil fuels is
conversion to hydrogen coupled with sequestration. The issue is how much can be
sequestered safely and this is the subject of ongoing research. Similarly, the argument
that solar collectors could not be used to cover a large enough area to make a major
energy contribution does not recognize the large areas already covered by buildings (and
roads). Comments on nuclear waste handling do not reflect properly either the knowledge
base or the major programs ongoing to reduce long-lived activity by transmutation that
would ease the actinide disposal problems. On page 44, the author says, “Today, most of
the good sites for hydropower are already developed.” As also pointed out, correctly,
there are issues about the wisdom of exploiting more hydropower, but the statement
about good sites is at variance with the information in the World Energy Council’s
Survey of Energy Resources 1998. This reports gives actual generation as 2,500 TWh
and economically exploitable capability as more than 7,400 TWh.

In the final chapter, page 171, the author gives a somewhat different impression and says
“For energy, we need renewable sources (hydropower, solar, wind, etc) supplying as
much energy as they are able and Fusion-Hydrogen for the base load”. Ultimately,
renewable, geothermal, and fusion from deuterium are the only “infinite time-scale”
energy sources, until the sun expands to envelop the earth. However, to the reviewer, it is
not clear yet when it will be necessary or possible to deploy only those sources of energy
to meet the world’s  in an environmentally sound manner. It seems logical that it should
depend upon the successes and failures of ongoing-research.

There are also a number of misleading and confusing statements and errors. I will give a
few examples. On page 48 it says, “Naval ship reactors are graphite moderated liquid
metal cooled reactors”. Such a system was considered in the 1960’s but, in fact, the vast
majority are pressurized water reactors. Linear fusion systems, notably so-called mirror
devices, are discussed as a fusion option. For some time it has been the general view of
fusion experts that the end losses from such devices are too great to allow them to



produce significant net energy and there is only a small amount of on-going research for
other applications. Further, while it is the case that fusion benefits from economy of
scale, this is generally taken to mean considering power plants of a few GWe rather than
the more standard 1 GWe scale. It is not clear how the author came up with a 30 – 50
GWe unit size for hydrogen production. The largest utilities in the U.S. have around 30
GWe total capacity.

On page 78 the author says that, “Transformers are remarkably efficient, ranging from
88% to 96%”. The quotation is from Scientific American 258, 1, 86, 1988. However, the
first page of this article says, “(transformer) efficiency typically exceeds 99%”. The
author also says, presumably following from the comment on transformer losses, that (in
large electrical systems) … ”The very best systems deliver less than 80% of their
generator output to the customer and many deliver much less”. My understanding is that
systems typically deliver around 95% of their generator energy to the user. I was unable
to find the information about the 80% number in the quoted reference. On the same page
it says, “Electricity cannot be stored”. On pages 83 – 86 is a section on storage of
electricity.

In summary, I think it was a laudable effort to try and assemble information on such a
wide range of areas and to discuss an interesting prospect for providing (some) of the
world’s energy, but the effort is marred by significant inaccuracies.
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