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MISUNDERSTANDING

Proponents of nuclear power
tend to rely on technical
arguments based on probability
analysis of risk and what they
see as the clearly defined world
need for nuclear power. From
this standpoint, objectors are
seen as misinformed, irrespon-
sible or even mischievous, and a
great deal of impatience is
therefore developed as a result.

The supporters of nuclear power
are seen by their opponents as
technocrats, concerned with
building bigger, better and more
expensive devices for their own
gratification; as bureaucrats un-
concerned with the welfare and
desires of ordinary people; or
as fabricators of evidence,
designed to mislead the
layman.

Sir Francis Tombs, newly-installed President of the Institution of Electrical Engineers, mused on the
reasons for the widely differing perceptions of opposing factions in the nuclear debate in his inaugural
address in London in October —pointing out that development of ““this huge energy resource’’ requires
the consent of the majority. The uncommitted have to be persuaded to spend the time necessary to
understand the issues and to evaluate the arguments in an objective way.

Resolution of opposing views of nuclear power is important
but 1t may be useful to define the area of argument and to
understand the 1ssues which motivate the contenders before
trying to reach a solution, Sir Francis suggested. The word
pictures above were of course caricatures. Most supporters
of nuclear power were sincere in their belief that it offered
enormous benefit to mankind, and were concerned to
discharge their responsibilities honestly and efficiently;, most
supporters of nuclear power, on the other hand, saw objec
tors as irresponsible, illogical and sometimes politically
motivated ey believed that objectors acted for self
gratifica W 2 ater good: but this
00 was a caricature, for many objectors were motivated by a
sincere concern for the safety of the present generation and
for the level of risk bequeathed to succeeding generations

“Opposition to technological development is not new; we
have only to think back to the industrial revolution to see both
intellectual and practical examples of such opposition,” said
Sir Francis. “The Luddites broke the new mechanical looms
in Nottinghamshire, and intellectuals such as Morris, Ruskin
and Carlyle used impassioned arguments about the debase-
ment of man’s state by the march of technology and the
development of the factory age

“There is room for dispute about the balance of advantage
of many technological developments, but we might pause to
reflect on those areas where technological advance has pro
duced results which could be generally regarded as
beneficial — water supply, sewage, electricity, mass travel: all
of these are technologies which met their initial detractors.

"Fear of our ability to control the technological future is
therefore not new. But it has, today, reached a new level with
the aid of the mass media, consumer movements and the
welter of legislation dealing with health, safety and product
liability. Indeed, a colleague of mine was moved to remark
recently that if window glass were to be invented today it
would be judged far too dangerous to use."”

the «

Opponents of technological change 150 years ago had their
nterparts today. Edward Banfield, Head of the Social
Department at Harvard, believed that western

ty taced a serious crisis, and asked whether man could
continue to live in cities with their long journeys to work, the
urban spraw air pollution; he likened industrial progress
to the mechanical hare at a race track, made to keep ahead of
the dogs no matter how fast they ran, seeing in this analogy
the problem of r ] expectations, which tended to out-pace
3S AR of the early 19th century had
St equivalent today in communes, which tended
equally short-lived, the ""Small is Beautiful’’ movement
ts roots in the same arguments, and opposition to
nuclear power was accompanied by opposition to motor-
ways, airports and large installations of all kinds.
“Now, it is one thing for western society, comfortably clad,
well fed, mechanically transported, to cry ‘stop’ to future pro-

30es
dyrco

gress,”’ said Sir Francis. "It i1s an entirely different question
for the teeming masses of the underprivileged people of the
Third World. For them flood and famine are everyday events,
and any improvement in their lot depends upon a plentifu
supply of energy. A recent study showed that one-third of the
world’s population, abot /2 billlon people, have as the

only source of animal dung, cropwaste or trees

Clearly, the first two should be returned to the soil, and ex
tensive use of the third source, timber, is resulting n
deforestation and consequent creation of deserts at an
alarming rate. Indeed, it 1s estimated that by the end of this
century, when the world population may have doubled, the
available arable land will have been reduced by 10 per cent as
a result of allowing new deserts to be formed. Seen against
this background, the need to conserve fossil fuels and
especially oil is paramount, and industrialised nations of the
world should surely be making this their highest possible
priority in order to make those easily-used fuels available for
the poorer, more needy nations

Page 312
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The largest nuclear reactor serving mankind . . . symbol of protest

“At this point in the argument, the thinking objector
generally challenges — with some cause — estimates of future
energy supply and demand. The supply of traditional fuels is,

he argues, readily supplemented by renewable enerqy
sources such as energy from the sun in the form of direct

radiation, wind, waves or hydro power or by energy from the
earth in the form of geothermal power or by energy from the
tides

“That all of these are bountiful sources is beyond question
The earth and its atmosphere receives some 5 000 Q of solar
energy a year, each Q representing a million million million
British thermal units (BTU). This amount of solar energy
received each year Is at least an order of magnitude greater

than the total thermal energy stored in the world’s coal
resources but, normally, one-third of the solar flux is
scattered back into space by the outer layers of the at-

s diffuse

over

mosphere, while the remainder the surface of
our planet in an uneven and intermittent way. It is this
diffuseness and intermittency that makes the collection of
energy from the renewable sources so expensive. The dif
fuseness requires extensive capital investment, while the in
termittency requires storage arrangements or the provision of
standby energy sources

“The world problem 1s, therefore, not a shortage of energy
but a shortage of economical energy. In general, economical
energy 1s supplied by high density sources. Coal and oil are
obvious examples, but the density of energy in uranium ex
ceeds even those. On the other hand, the capital cost of
ssing uranium as a fuel 1s high due to the extensive safety
precautions which have to be adopted in nuclear power
stations and ancillary activities.”

Sir Francis digressed to make the point that investment in
unattractive projects, whether for the supply of energy or for
economy in use (the aim of the conservation movement)

ould only be undertaken by doing without other, more
attractive projects and thus diminishing overall prosperity

Preoccupation with economic returns on energy investment
was only a special case of a more general approach to the

wiser use of capital for the optimum benefit of mankind
Pre ipation with limited supplies of fossil fuel was not a

problem, though it loomed larger today than in the past
because of the accelerating rate of consumption

Objections to nuclear power

turned to objections to nuclear power, first
ose motivated by self-interest. The self-interest might be
economically based, or “enthusiasm based”. Among the
economically based self-interested were some miners who
might see their future bargaining position in peril — although it

was worth

Sir Francis next
th

2t the ~ff ~| N at na e Tl §

and Nation B i 1S support nuclear p
recogn ed for bott al and nuclear power to
tribute as substitutes for failing oil supplies

Ami the enthusiastically self-interested were some

2 of novel energy sources, usually renewable
aced with the fact that many such sources required
capital investments, because of their diffuse and inter
mittent nature, some enthusiasts attacked the principle of
nuclear power in the hope of leaving more room for their pet

ts

=10 |

large

project:
Another group of objectors were conservationists, some of
whom appeared to put conservation of inanimate resources
on a higher plane than the welfare of mankind. It has often
struck me that an organisation known as 'Friends of Mankind’
would be more appropriate than the well-known Friends of
the Earth, although | hasten to add that, in general, the
Friends of the Earth are among the more moderate and
rational of the conservation groups,” said Sir Francis. “'But
here enthusiasm 1s sometimes invoked to attack
nuclear power per se, In order to preserve a particular conser
vation standpoint. Among such approaches can be found the

onfident assertions that more conservation, .".'iIL.[)|l_.’-d with

again,
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solar power, will solve all of our problems—an assertion
which does not survive careful analysis.

“Some other objectors are those which | describe as
‘crusaders’, motivated by the need to embrace a cause and to
fight for it. We see them in opposition to motorways, air-
ports, reservoirs, pipelines and the like. They are distinct from
local objectors, who have an understandable urge to protect
their immediate environment. Crusaders are commonly
characterised by extreme dedication and their approach is
usually an emotional one, scorning rational arguments. For
example, we have SCRAM, the Scottish Campaign to Resist
the Atomic Menace, and other organisations whose names
betray their provenance. Passionate sincerity to the exclusion
ot logic is not a new phenomenon. It can be found in religious
and revolutionary movements throughout the centuries, but
its invocation brings considerable dangers, especially when
applied to matters of great import to the welfare of man."”

People who protected their own local considerations, he
supposed, could also properly be described as self-interested;
commonly, they recognised the need for the development in
question but argued the case that it should be sited
elsewhere, where they would be less incommoded and
perhaps where the overall inconvenience would be less.
Finally, there were those concerned with the balance of ad-
vantages and disadvantages, who were honestly worried that
the minuses might outweigh the pluses. ;

"Of all the groups of objector, this is the one which needs
to be taken most seriously,’* said Sir Francis. *'lts motivation is
essentially responsible and usually carries a genuine desire to
understand and evaluate the arguments. The technological
nature of the arguments and the emotional way in which they
are presented from both sides makes the task a difficult one."”

Approaches to these roughly-drawn categories of objec-
tors were different: the first category, those who were essen-
tially distrustful of technological change, were unlikely to be
convinced by numerical argument, no matter how con
vincing. Their distrust was often reinforced by a general
scepticism about authority and the decisions of the establish-
ment. The enthusiastically self-interested valued their ideals
too highly to relinquish them easily, and they too would not
easily be convinced by numerical arguments. The crusader
often needed a cause which he could embrace as an outlet for
his sense of social responsibility and sometimes as a panacea
for frustration, his crusade was too precious to be given up in
response to cold logical argument.

“If | seem to readily accept the apparently uncompromising
stance of these classes of objectors, 1t 1s because | believe
they contribute substantially to the fabric of society through
the sheer scepticism of their beliefs,” said Sir Frances. "In
any democracy there is room for dissent and if a small part of
that dissent cannot be overcome by open argument, then we
should cheerfully recognise its persistence. But | believe that
such people are relatively small in number and that we should
concentrate on the last category of objector —those who are
honestly worried about the balance between advantages and
disadvantages.

Headlines
“"How do such people gain therr information? The un-
fortunate fact is that they gain it mostly from newspapers,
magazines, radio and TV, which collectively compose the
communications media. This i1s unfortunate because, with a
few exceptions, the media are concerned with impact rather
than accuracy — partly no doubt because of the pressure of
deadlines, but partly also because their audience prefers
entertainment and titillation rather than sober instruction.
“From the viewpoint of the earnest seeker of knowledge
this is unsatisfactory. He is assailed by ill-digested stories and
prophecies of disaster. Success is a dull story; the thousands
of uneventful air journeys which are made daily are not news;

the occasional crash is good for a headline.

“The same applies to nuclear power. The 25 years or sc
during which civil nuclear power has been developed have
seen no disaster or damage to the public, yet apprehension
has produced banner headlines, and could well do so agair
tomorrow.

“"Why s it that the thousands of deaths from road
accidents, air crashes, natural disasters such as earthquakes
or floods, famine and diseases are so calmly accepted and ye:
the hazards of nuclear power are so feared in spite of its
substantially unblemished record? Whatever the reason may
be, the honestly worried individual finds plenty of cause for
worry in the constant stream of reports and comments from
the media. He receives a steady stream of biased infor-
mation and speculation and he rmust Le supeilatively stepticg!
or well-informed if he finds himself able to discount the bias
True, there are plenty of books on the subject but, since they
tend to be guite technical in character, they are not always
easy for the lay reader to digest. Also, to complicate matters,
there are books written by both protagonists and antagonists
which, not suprisingly, reach different conclusions.

“So we are faced with an issue of great importance in
which the evidence is technically complex and emotions run
high. Some respond by choosing the easy route—by ac-
cepting wild claims at their face value and rejecting nuclear
power. Such a solution, while having the merit of simplicity,
1s irresponsible in that it avoids the need to analyse the
evidence and arguments. Its adoption is encouraged by
emotive phrases such as that describing nuclear power as a
‘Faustian bargain’ and by grossly incorrect statements such
as the claim that ‘plutonium is the most toxic substance
known to man’.

“I believe that an intelligent audience requires more than
slogans and assertions."’

The roots of fear

Sir Francis said the atomic bombs dropped on Hiroshima and
Nagasaki had undoubtedly set a terrifying background for the
discussion of nuclear issues. The link between the atomic
bomb and nuclear power was however as automatic as it was
unjustified; it was false and dishonest. The construction of a
nuclear power station was such that it was physically im-
possible for one to explode like a military weapon.

There was however concern that a link could exist between
nuclear power and weapons in that nuclear reactors produce
plutonium. This concern was connected with two routes for
weapons n.anufacture —the “official’’ route covering actions
by Governments leading to the proliferation of weapons
states, and the "unofficial” route involving possible actions
by terronst groups. As to proliferation of nuclear weapons, it
must be said that civil nuclear power stations represented a
time-consuming and expensive route, requiring complex
technology for the separation of plutonium from irradiated
fuel. Any state wishing to acquire a nuclear weapon had a
range of options of lower cost available to it, involving the
separation of uranium-235. It was a matter of no surprise that
this appeared to have been the course favoured by new
weapon states.

That said, given that uranium-fuelled reactors produce
plutonium and that plutonium was the preferred material for
nuclear weapons, there was clearly a problem. The solution
to it must le in effective international control, for which the
techniques were established. Governments had to act
together to establish and reinforce the safeguards in order to
control the storage, use and security of plutonium. Sir
Francis noted in passing that fast reactors offered the
prospect of being convenient and efficient devices for con-
trolling plutonium stocks.

""A great deal has been written about the ease with which a
terrorist group could make a primitive atomic bomb and so
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Hills of the English Lake District . . .

hold the public to ransom,” he continued. “’Suffice it to say
that the task would be exceedingly hazardous to the terrorists
themselves, and that the results would be somewhat un
predictable. There are much more predictable, less risky
options for terrorists to blackmail society than by the
clandestine manufacture of nuclear ‘devices’ "

Further, the imperceptibility of radiation by human senses
could lead to deep-seated fear. But radiation of natural origin
was a part of everyday life; wide variations existed in
background radiation and the contribution of the nuclear
power programme to the total dose received by the popu
lation was very smal these variations. One result
of the general concern about radiation was that a vast
amount of research had been carried out into its effects, so
that it was probably one of the best understood factors in
human life and death. “'Curiously, the very intensity of this
study has fuelled concern about its importance as a hazard,
whereas the paucity of information about other hazards leads
to their tacit acceptance: a strange reaction indeed!”’

People were worried, and rightly so, about the possibility of
a major accident at a nuclear power station which might
result in a large release of radioactive products from the
reactor core. This possibility was guarded against by multiple
safeguard systems designed first to prevent the nuclear fuel
from overheating and second to prevent the escape of active
species to the environment. For a major accident to occur
and to result in a substantial risk to the public would require a
number of things to go wrong at the same time. All of the
safety steps and barriers were highly developed, with safety
as the prnime object, and the safety systems were in
dependently duplicated or triplicated

“Because of its comparatively recent development, safety
engineering and analysis in nuclear power is uniquely
thorough and is approached only by that of the aircraft in
dustry,”” said Sir Francis. ""Both industries put safety first

well within

among their considerations, and both have developed risk
analysis to a very high order with notable success — as can be
seen from their safety records

“The point is that we do what is possible and prudent, in
dividually and collectively, to ensure that risks in everyday life
are acceptably small, so that the balance of advantage makes
the activity worthwhile. The same is true of nuclear power
Each of the successive safeguards built into the design has a
low probability of failure so that a coincident failure has a very
low probability indeed —very much lower than many other
activities which we so readily and unquestioningly accept.

“In all this discussion of risk we must not forget that the
alternatives are not themselves risk-free. So, for example,
coal-mining is a hazardous operation, and during the 30 years
to 1977 in this country alone 8 001 miners were killed
underground and almost 50 000 were seriously injured; com
bustion of fossil fuels produces extensive atmospheric pollu
tion with resulting health hazards and some of the products
of combustion give rise to concern about future
climatological effects. In all of these comparisons nuclear
power has much to offer.”

The final cause for concern Sir Francis considered was the
storage of active waste. There was no escaping the fact that
the long lives of some active products posed special problems
of security in storage, he said. The method used at present
and in the past had been to store such products in liquid form
in multiple-skinned tanks, the interspaces of which were
monitored so that any leakage could be detected while still
contained. Such methods had been successful but relied
upon continued reliable supervision. More recently, vitrifica-
tion had been developed,; contained in a stable glass and
enclosed in stainless steel the storage of waste products
could be contemplated confidently for the future. Suitable
storage places for canisters so constructed would be in
geologically stable deposits of granite, salt or clay: the
security of such stores would be easily assured, and their
Isolation from water supplies would be assured by their con
tainment and by the low leachability of the glass

“Incidentally and interestingly, Fred Hoyle has pointed out
that

‘The hills of the English Lake District generate within themselves

as much radioactive energy as would come from the buried waste
products of three or four large nuclear power plants. This natural
radioactivity, lying above sea level,
the Lake District percolating through it, not water that is imagined

nevitably has the heavy rains of

to rise miraculously upward from great depth. Yet expenence has

of the

shown that the natural radioactivity lakeland hills does not
wash out in our streams and rivers’ .’
Sir Francis concluded: "'So much, then, for matters of con
cern to the open-minded but uninformed. They have, on the
one hand, the needs of mankind for energy coupled with
falling oil supplies and on the other the media desire for
sensational stories and the evangelism of the nuclear op
ponents. Yet it is the consent of the majority that is necessary
for the development of this huge energy resource. The un
committed have to be persuaded to spend the time necessary
to understand the issues and to evaluate the arguments in an
objective way. | have done my best, committed as | am, to
help them

“Perhaps, in closing, it is interesting to reflect that the
mental confusion of the more vociferous objectors to nuclear
power is shown by their use of the sun as a symbol of their
opposition —the sun, which is the largest nuclear reactor
known to mankind, a prolific source of cosmic radiation, and
the essential provider of life on earth. Here, surely, 1s a real
need for enlightenment.”’ O]

The complete text of Sir Francis’ lecture 1s avallable as a reprint from
the IEE, Savoy Place, London WC2R 0BL; and will appear in the IEE
Proceedings, Part A, Vol. 129, No. 1, January 1982
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Energy and Society

Peter Saunders, of the WNuclear
Environment Branch at AERE
Harwell, reviews a colloquium on
Energy and Society, organised by
the Groupe de Bellerive in con-
junction with the Academie des
Sciences de /Institut de France,
held in Paris on 16-18 September
1881

The subject of the meeting
Energy and Society —was a very broad
one and the papers ranged from
general reviews to detailed technical
papers requiring considerable technical
knowledge to follow. Some of the
sessions were not well balanced. For
example, K.Z. Morgan and A. Stewart
gave papers suggesting that the ICRP
estimates of the health risks of radiation
were wrong by an order of magnitude
and that observations around Three
Mile Island showed significant damage
to health resulting from the 1978 acci-
dent. These views are strongly rejected
by the great majority of experts and by
all the independent reviews recently
published on these subjects, but there
were no papers summarising the more
generally accepted views on the risks of
radiation. Some of the papers were
somewhat familiar to anyone who has
followed the nuclear debate in recent
years. These included Grove-White's
on civil liberties, Lovins’ suggesting that
an advanced industrial country such as
France could “operate an eccnomy
larger than today’s with no charges in
life-style, using no thermal power sta-
tions of any kind —old or new, fuelled
with oil, gas, coal or uranium’, and
Rotblat’s on proliferation risks, calling
for a halt to fast reactor development,
the phasing out of thermal reactors and
a change to alternative energy sources.

An excellent series of papers re-
viewed the overall world energy situ-

ation and the size of the primary
resources (oil, coal, uranium, solar,
geothermal, biomass, etc.). There

were no significant departures from the
conclusions of recent major studies
such as the World Coal Study and the
World Energy Conference. The solar
energy paper pointed out the impor-
tance to all but the most highly in-
dustrialised countries of developing
decentralised power sources such as
the solar source. The French solar
energy programme was described as
the largest in the world in terms of
research expenditure per caput. It was
extremely important that biomass

plantations for energy should not
replace food plantations; energy crops
should only be grown on what was now
essentially abandoned or badly used
land. The danger to the world’s ecology
from further destruction of forests was
also stressed

Major differences of opinion
emerged from a series of papers on the
nuclear fuel cycle as being developed in
France, with emphasis on the question
of indefinite storage or reprocessing of
spent fuel. The CEA and EDF views
were that reprocessing was essential to
ensure that uranium provided more
than a short-term easing of energy sup-
ply problems. In addition to the in-
herent disadvantages of throwing away
a vast energy resource, techniques for
the long term management and
disposal of unreprocessed spent fuel
had only been studied on paper and
major research programmes would be
required before the process could be
judged to be safe. In contrast, the
management of reprocessed wastes
has been extensively developed, prin-
cipally in France and the UK; wvitrifica-
tion was now an established tech-
nology and all the studies of storage
and disposal methods indicated that
safe management of these wastes
could be achieved without undue
difficulty.

Two papers opposed this view.
Shapira claimed that the costs of
reprocessing had been seriously
underestimated, and that reprocessing
inevitably resulted in the discharge of
some plutonium to the environment
Evidence from studies of the natural
reactor at Oklo indicated that ti7e best
long-term way of retaining the
plutonium was within the spent fuel
itself. Finon argued that since the only
object of reprocessing was to recover
plutonium all the associated costs
should be shown as fuel costs for fast
reactors. As a result, these would only
become economic if uranium prices
rose to very high levels. He claimed that
there was no justification for the cur
rent large French fast reactor pro-
gramme. In the subsequent discussion,
which was curtailed because of lack of
time, Vendryes (CEA) stated that on
the basis of current estimates of
reprocessing and construction costs,
fast reactor generating costs would be
comparable with those of coal-fired
stations, both being about twice the
generating cost of PWRs. The main ob-
ject was now to reduce the costs of fast
reactors and the fuel cycle.

A more general session on energy

policy and the relative contributions
from conservation, electricity and other
forms of energy included the Lovins
paper already mentioned. Much of the
argument hinged on assumptions
about future economic growth rates
Komanoff's analysis of comparative
costs of coal and nuclear energy was
based entirely on his interpretation of
American figures and his suggestion
that EDF's costings, showing signifi-
cant savings from nuclear power, were
in error was vigorously criticised by
EDF

Sant described an interesting model,
developed at the Mellon Institute in
the USA, which analysed what would
happen if the only influence on energy
systems was purely internal market
forces: a "least cost energy strategy”’
For the USA this would lead to greatly
increased use of coal by the year 2000
but no increase in the use of electricity .
The analysis suggested that US
Government money would be better
spent in encouraging business and con-
sumer choice and letting market forces
operate than in trying to pursue any
particular energy policy such as
development of syn-fuel, solar, coal or
nuclear. Sant did not suggest that the
results were of any direct relevance to
the European situation.

Reviewing the comparative risks of
nuclear and other sources of electricity,
Gauvenet concluded, as many other
studies have done, that hydro, gas and
nuclear were significantly safer per unit
of electricity than coal and oil. However
he stressed that all the risks were so
small compared say, with those of
driving, tobacco and alcoholism, that
comparative risk assessment should
not play a major part in energy decision
making processes.

Two papers on fast reactor
technology led to a discussion in which
it was clear that the low prob-
ability/high consequence problem was
far from well understood. Some
members of the audience believed that
any technology that could conceivably
result in very large accidents was un-
acceptable irrespective of how im-
probable such accidents were, and
there was absolutely no meeting of
minds between the scientists and the
non-scientists on this issue. Perhaps
this dilemma will only be resolved
through a growing appreciation that
many activities that are accepted as
part of modern society, such as flying
over densely populated areas, the con-
struction of large dams, and the
manufacture, transport and storage of
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petrochemicals, also carry very small
risks of very large accidents.

The final sessions included some
discussions of the social implications
of nuclear power, but concentrated
mostly on the workings of the French
decision making system. Rotblat's
fears that the further development of
civil nuclear power could only lead to
the proliferation of nuclear weapons
were not shared by Goldschmidt or by
Petit, who concluded: ““So the aim of
non-proliferation and the problem of
technological and energy development
are at the heart of the political implica-
tions of international nuclear affairs.
Contrary to appearances these aims are
not opposed. Since man has never
moved backwards in the field of
science, the development of weapons
will not be prevented if the countries
which have now mastered nuclear
energy stop or himit its civil develop-
ment. On the contrary, the feeling of
frustration and deprivation of energy
which would result for the excluded
countries could only push them
towards developing programmes with
military objectives themselves'.

In a two-speaker debate on the
democratisation of French energy de-
cision making processes Belorgey
made a case for more public involve-
ment but Hamelin asked whether one
really needed a special decision making
process for nuclear power when no
special processes were used for other
key issues of national importance such
as defence and education. This did not
mean that there was not scope for
making the process more democratic.
Clearly more information could be pro-
vided —on economic growth, alterna-
tive energy choices, costs, etc. and
there was a need to make scientific
facts and data more generally
understandable. However, procrastina-
tion per se had to be avoided and too
many decision making centres could
lead to paralysis of the decision making
process. The final decisions must be
taken by Government. The encourag-
ing energy scene in France was due
principally to firm Government de-
cisions taken since the oll crisis

Overall the conference succeeded in
providing a platform for diverging
views on energy matters and the place
of nuclear power. Whether any of the
more extreme views were in any way
modified as a result is more doubtful.

P.A H. Saunders
Nuclear Environment Branch
AERE Harwell

Heysham AGR contractual
arrangements agreed

The National Nuclear Corporation and
the Central Electricity Generating
Board signed on 15 October an agree-
ment on the contractual arrangements
between them for the construction of
the second AGR nuclear station at
Heysham, Lancashire.

Although these contractual arrange-
ments had been in operation for some
time, It was agreed that a status report
on all aspects of the project should be
prepared and reviewed jointly before
the agreement was signed. This review
was completed, and both organisations
expressed themselves satisfied that
Heysham Il was on course for com-
pletion of the first reactor early in 1987,
and the production of electricity for the
national grid by mid-1987. The second
reactor at the station i1s planned to be
completed a year later. The cost of the
station at March 1981 prices is £1-43
billion (£1-27 billion at March 1980
prices), including initial fuel.

The agreement was signed in
London by Dr Ned Franklin, managing
director of NNC, and by Dr lan Preston,
Director-General of the CEGB Genera-
tion Development and Construction
Division. Under the agreement, NNC is
reponsible for the outline design of the
station, preparation of the overall
nuclear safety case for approval by the
CEGB and presentation to the Nuclear
Installations Inspectorate. NNC are
also responsible for the detailed design
of the nuclear “island’, and co-
ordination of construction work within
the nuclear island.

Contracts for the nuclear island,
representing about half the total cost of
the station, have been or are to be let
by NNC, the contracts being drawn
between the CEGB and the suppliers.
NNC, who have been appointed the
Board's agents for the construction of
the nuclear island, will administer these
contracts. The CEGB is to manage
directly all contracts for the station’s
conventional plant. These arrange-
ments are seen as giving acceptable
protection for the Board against the

commercial risks of the project.

Based on the successful Hinkley
Point B station, the design of Heysham
Il has been updated to take account of
design, manufacture, erection and
operational experience, and it follows a
detailed review by the CEGB of the
causes of delays in power station con-
struction and a study of other major
projects in the UK and abroad.

Speaking after the signing of the
agreement, Mr Dennis Lomer, a CEGB
executive board member, said that
Heysham Il would create some 150 000
man-years of work, much of it in areas
where unemployment was at a high
level. The South of Scotland Electricity
Board's Torness AGR project would
create similar job opportunities. In
addition, the two stations would main-
tain a nuclear capability which might
have been lost if further stations had
not been ordered.

Mr Lomer said that while industrial
relations and productivity on sites had
been a major problem in the past, over
the past two years the industrial re-
lations scene had improved con
siderably. The latest coal-fired station
to be started, at Drax in Yorkshire,
which was based on many of the con-
cepts being used for Heysham I, was
on target.

“The new concept for improving
construction performance and re-
ducing industrial unrest on site which
were introduced for Drax completion
are also being implemented at
Heysham and this, together with other
actions being taken nationally to
harmonise conditions and rates and to
foster better industrial relations,
thereby improving productivity, give
good hopes for a successful con-
struction phase, '’ he said.

Mr Lomer went on to stress the vital
importance of building large projects to
time. Whether in the public or the
private sector, it was viable to embark
on large projects only if the client could
be sure that they would be completed
to time and oudget. O
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BOOKBRIEFS
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Who? What? How?

World Nuclear Directory, 6th edition.
Francis Hodgson Reference Publica-
tions, October 1981; 1050 pp, £70.
ISBN 0 582 90010 7.

This directory appeared first in 1961;
the fifth edition was published as the
Nuclear Research Index in 1976. This
new edition carries information on
2500 organisations in more than 90
countries which conduct, promote or
encourage research in the nuclear
field —liberally defined to cover
everything from nuclear and high
energy physics, through reactor
technology and instrumentation,
materials and manufacturing in the
nuclear industry to law and insurance
and economics and forecasting and a
multitude of other topics beside. The
presentation is alphabetically by
country, indexed by title, keyword and
subject. Valuable on the library shelf:
but what a pity the cost is so high,
especially as some of the entries (e.g.,
that for the UKAEA) have been out-
dated during production.

The Multilingual Energy Dictionary. Dr
Alan lIsaacs, Ed. Frederick Muller,
November 1981; 284 pp,; £10-95. ISBN
0 584 95568 5.

Indispensable for anyone who wishes
to know that a fast breeder reactor is a
Schnellbriter in Germany, a reactor
reproductor rapido in Spain, a réacteur

surrégénérateur rapide in France, a
reattore veloce autofissilizzante in Italy
and a reactor reproductor rapido n
Portugal — or needs translation of 1 539
other terms to or from the six
languages used. Potentially | would
have thought of greatest use to the
energy specialist reading outside his
own field.

Elements of Nuclear Power, 2nd
edition. D.J. Bennet. Longman, June
1981, 232 pp, indexed; £7-95. ISBN 0
582 30504 7.

This is a useful introduction, based on
a one-year course given to final year
students of mechanical engineering at
the University of Strathclyde, to the
principles of electricity generation from
nuclear fission. The discussion is lucid,
though it assumes a good working
knowledge of mathematics—under
standably, given the intended audi-
ence

Fast Breeder Reactors: An Engineering
Introduction. A.M. Judd, Dounreay
Nuclear Power Development Establish-
ment. Pergamon, 1981; 161 pp,
indexed, £10-50 (hard cover) f£5
(flexi.). ISBN 008 0232205 (h) and 0 08
023221 3 (f).
Judd’s stated purpose is to introduce
the newcomer to the study of fast
reactors, either as a student or at a
later stage of his career. The book will
be most useful to someone who
already has some knowledge of reac-
tors. Judd acknowledges in the
preface that it is not comprehensive;
but there s an extensive list of
references. As is implied by the title,
the treatment throughout is solidly
grounded in practical considerations of
real reactor engineering requirements
James Daglish
Editor, ATOM

ACHE to improve

The “crowding’ of air-cooled heat ex-
changers— ACHE for short—in banks
results in a far greater deterioration in
their performance than had been
believed.

Tests carried out by the Heat
Transfer and Fluid Flow Service at
AERE Harwell on a large ACHE test rig
confirmed that the effects of inlet-air
flow restriction were much worse than
had been assumed in current design
practice. The results of the test point
to the need for a new approach to the
layout of large banks of exchangers as
used typically in the oil and chemical
industries.

The results of this investigation,
together with those from other HTFS
programmes on boiling, condensation,

two-phase flow and fouling were
presented at the HTFS Sponsors’
Research Symposium held in Oxford
recently. HTFS, which is operated
jointly by Harwell and the National
Engineering Laboratory and is funded
by industrial sponsors and by the
Department of Industry’s Materials and
Chemicals Requirements Board,
carries out major research programmes
on industrial heat transfer. The results
of the research are incorporated in
design reports and computer programs
and made available to industry through
the HTFS Subscription Information
Service.

Enquiries about HTFS should be ad-
dressed to Dave Butterworth, Project
Manager HTFS, Building 397.2, AERE
Harwell, Oxon OX11 ORA; tel. 0235
24141, ext. 4762. O

HTFS woos
smaller companies

The Heat Transfer and Fluid Flow
Service has introduced a new scale of
membership subscriptions to en-
courage more of the smaller UK heat
transfer equipment manufacturers to
use 1ts information and advice.

Under the new arrangements, the
1982 subscription fees for small to
medium sized manufacturers (those
with an annual turnover less than £70
million) will be £2 400—in effect, a 30
per cent reduction. Discounts have
also been introduced in subscriptions
from smaller UK process engineering
contractors and users of heat transfer
equipment.

The HTFS project manager, Dave
Butterworth, said the change was
designed to persuade smaller com-
panies to use a service which would
help them compete in international
markets. HTFS design codes were
widely accepted as international
references, and were often specified
by process plant operators and con-
tractors. HTFS already served some of
the world’'s largest companies, but
many smaller organisations had now
acquired the computer and design
facilities which would allow them to
use HTFS methods.

HTFS is operated jointly by Harwell
and the National Engineering
Laboratory, and is funded by industrial
sponsors and the Department of In-
dustry's Minerals and Chemicals Re-
quirements Board. It carries out major
programmes of research into all
aspects of industrial heat transfer, and
uses the Subscription Information Ser-
vice to transfer the results to industry.
Enquiries about the service should be
addressed to Dave Butterworth at
Building 392.7, AERE Harwell, Didcot,
Oxon. OX11 ORA; tel. 0235 24141, ext.
4762 O

Risk, cost and pollution

Lord Ashby, distinguished environ-
mental scientist, educationalist and
former chairman of the Royal Com-
mission on Environmental Pollution, is
to give the keynote address at the
seminar on Risk, Cost and Pollution to
be held in Oxford in April next year.
The seminar, which is the fourth in
the Harwell Environmental Series, will
examine the theory and practice of
pollution control in Britain, Europe,
America and the Third World, and the
relationship between perceived en-
vironmental rnisks and real pollution
problems. It will consider techniques
for striking the balance between risks
and costs in a range of industrial
activities; and will aim to provide a
‘workshop’ atmosphere for detailed
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