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NUCLEAR POWER IN SWEDEN

AFTER THE REFERENDUM

The nuclear debate in Sweden has — for the
moment — quietened. But it is by no means dead.

Sten G. Sandstrom, Secretary General of the
Swedish Atomic Forum, surveys the scene, and
concludes that the debate “can be expected to
wake up again as soon as the anti-nuclear groups
find a suitable starting point.”

Plebiscites are not an integral part of Swedish legislation. Each time
areferendum s to be held the Swedish Parliament has to pass anew
law on the proposal of the Government; and the outcome of any
referendum is taken as advisory only. The last previous referendum
was conducted in 1957

A referendum on nuclear power was first proposed in 1975 in a
Parliamentary motion proposed by the Communist Party. It was,
however, rejected. Nuclear power was an important 1ssue in the
debate in the run-up to the general election in the autumn of 1976
the main point in the programme of the Swedish Centre Party was
the abandonment of nuclear power, which contributed substantially
toward making that party a winner in the election. The Social Demo
crat Government was replaced by a coalition formed by the Centre
Party and the two pro-nuclear Moderate (conservative) and Liberal
parties. After two years cooperation between the parties in the Gov-
ernment broke down, however, owing to different opinions on
nuclear energy policy, and a liberal minonty government was
formed

In the summer of 1978 a so-called "People’'s Campaign Against
Nuclear Power", a grouping of various environmental organisations
women's associations, field biologists and so on, began to collect
names with the am of abandoning nuclear power in Sweden as

soon as possible and requesting a referendum on the matter
Several hundred thousand names had been collected when the
accident at Three Mile Island occurred on 28 March 1979. A
week later the Social Democrat leaders  declared
that they had changed therr minds on the nuclear question
bDecause of the Harrisburg incident and proposed a referendum to
be held after the general election in September 1979. The Liberals
and soon afterward the Moderates agreed to the proposal, which
meant that it was now supported by all the political parties. The
Social Democrats evidently acted under the pressure of the
collection of names mentioned earlier and of a group of dissenters
within the party, who could not be disregarded. The intention was to
remove nuclear energy as a question in the election campaign. All
the political parties declared that they would this time abide by the
outcome of the referendum

After the election the coalition formed a government with a major-
ity of only one vote in the Parliament

The referendum

After much discussion and political turning-about the Parliament
finally, in December 1979, passed a law on a referendum to be held
on 23 March 1980. The “no” alternative was drawn up jointly by the
anti-nuclear groups, the Centre Party and the Communists. The
other parties could not agree on a common text. The voters were
therefore given three different alternatives to choose between,
beside a blank ballot which remitted the question to Parliament. The
alternatives offered were

e Line 1, supported by the Moderate Party, proposing that all 12
reactors in the Swedish nuclear programme (six of a total of 3.7
gigawatts operating, four of a total of 3.6 GW ready for fuel loading
and two of a total of 2.1 GW under construction) be used during their
service life, estmated at about 25 years

Ringhals 1 and 2

Lennart Olsson
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Oskarshamn

Bo Dahlin

e Line 2, supported by the Social Democrats and the Liberals, also
proposing 12 reactors but also presenting a plan of gradually
phasing them out up to the year 2010 and then replacing them with
other energy sources, mainly renewable and domestic. Further
public ownership of “large scale electricity production” was implied
in this alternative
e Line 3, supported by the Centre and Communist Parties, requesting
phasing out of the presently operating six reactors within 10 years
and an immediate cessation of work on the other six, which would
never be brought into operation

In practice the campaign on line 3 began during the autumn of
1979, but the other two “lines” could not start work until January
1980. A hectic and sometimes strident campaign dominated the
media and public discussion until the voting day. As ime went by
the level of the arguments in the debate fell lower and lower
especially those from supporters of line 3, who in the end purveyed
propaganda depicting all the perils to which the continued use of
nuclear power would expose mankind. Beside environmentalists
and politicians a number of representatives of the “cultural elite”
pop stars and the like — participated inthe "no” campaign. A desire
to create a new, ecologically-sound and more human society was
for many people in these groups determinant of their standpoint

The main arguments of the other two groupings were the risk of
shortage of energy and its consequences for employment and the
Swedish economy, which were emphasised in a report entitled
“Suppose we go non-nuclear. . .?", presented last November by a
commission set up by the Government in June 1979 “to study the
consequences of dispensing with nuclear power.”

The result of the referendum was

Line 1 18.9 per cent
Line 2 39.1 per cent
Line 3 38.7 per cent
Blank 3.3 per cent

There was a turnout of 74.5 per cent, or about 15 per cent lower than
is normal for general elections. As it was agreed between the politi-

cal parties before the referendum that the voters for line 1 and line 2
should be added, the result meant that the anti-nuclear initiative was
defeated by a three-to-two majority

Yet, from the “no"-side it was maintained that the votes for line 2
and line 3 should be counted together as both these lines marked a
distinct intention to replace nuclear power with other energy
sources, and presented plans to achieve this goal, and anyway due
consideration should be given to the fact that 40 per cent of the
voters wanted to abandon nuclear power as soon as possible. Itwas
also pointed out that there would be a surplus of electricity in the
latter part of the 1980s if all the reactors were to be completed, which
would prevent the introduction of “alternative” energy sourcestothe
energy system: therefore, the eleventh and at any rate the twelfth
reactors should not be completed

The Pnme Minister, leader of the anti-nuclear Centre Party, how-
ever, declared that the public had now given its approval to the use
of at most 12 reactors and that it was up to the utilities to decide
whether they would finish the construction of numbers 11 and 12

Repercussions of TMI
In May 1979 the Government set up a Commussion on Nuclear
Reactor Safety (RSU) to re-evaluate the risks associated with
nuclear power in Sweden in the light of the TMI-2 accident and to
suggest steps to be taken to increase the safety of reactors. The
National Radiation Protection Institute (SSI) was also commissioned
“to overhaul the organisation and the available resources asto pre-
paredness against accidents in nuclear power plants”. Reports
from both commissions, presented at the end of 1979, were often
referred to in the referendum campaign

The main conclusion of the RSU was that there was no basis for a
major re-evaluation of the accident risks associated with nuclear
power as they had been described in earlier Swedish studies. Con-
siderably higher safety standards must, however, be maintained in
the future in the nuclear industry on the part of the power companies,
suppliers and the regulatory agencies. To increase further the safety
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of Swedish reactors, the RSU recommended measures to be taken
on 49 items in various areas. Among other things the RSU recom-
mended that reactor containments should be provided with add-
itional filter systems to further reduce the risk of the release of radio-
active substances in the event of a major accident.

SSI recommended in its report a number of steps to be taken to
remove some deficiencies in the organisation for dealing with emer-
gencies. It also painted a very alaming picture of what might
happen in the event of a reactor core meltdown under the worst con-
ceivable circumstances.

The nuclear authorities and the industry immediately started
studies of measures to improve the safety of Swedish reactors
recommended by the RSU. Thus, for instance, in February 1980 a
joint project called “Modified Containment” was set up with a
budget of about $ 4 million (20 million Swedish Crowns) “to develop
conceptual designs of vent-filtered containments”. As a further step
to promote nuclear safety the four Swedish power utilities have
formed a Nuclear Safety Board, which started its activities on 1 April
1980. The board is to sponsor safety R&D work and also to some
extent perform assessment and analysis work. One of its main
tasks will be to collect information about incidents and accidents in
Swedish and foreign nuclear stations and to assess and analyse
that information.

The SSI report has been sent for comment to a number of different
organisations representing industry, authorities, research institutes
and so on. On the whole it has received a positive response, but the
risk assessment in the report has been criticised by many of the
bodies which have commented.

Loading new reactors

The operating reactors in Sweden are Oskarshamn 1 and 2,
Barseback 1 and 2 and Ringhals 1 and 2. Four days after the refer-
endum the Government approved the loading of Ringhals 3 and
Forsmark 1 with fuel (the so-called Respite Law of May 1979 pre-
vented the start-up of any new reactor until after the referendum).
Two weeks later the Government approved as well the loading of
Ringhals 4 and Forsmark 2 with fuel but limited the permission to
operate these reactors to the period up to and including 1986. This
permission may, however, be prolonged if the reactor owners can,
for example, present an extended reprocessing agreement or a
plan for direct final disposal of used reactor fuel without repro-
cessing which is approved by the Government.

Fuel loading of Forsmark 1 started on 10 April and will begin at
Ringhals on 1 July, pending a limited safety analysis to be approved
by the Nuclear Power Inspectorate. Test operation at Forsmark 1
began in May. Forsmark 2 will be loaded with fuel at the end of 1980,
and Ringhals 4 a year later.

Energy policy

One month after the referendum the Government presented an
Energy Bill to the Parliament. The Minister of Energy declared that
the long-term objective of the energy policy would be “to abandon
nuclear power at a rate which may be possible considering the need
for electric power to maintain employment and welfare." At most the
12 reactors in the programme were to be used during their technical
lifetime, estimated at 25 years from the start of operation. Measures
to improve reactor safety which had been recommended by the
Reactor Safety Commission (RSU) such as venting filter systems
should be carried out by the end of 1985 at the latest. The safety
analysis of each reactor should be intensified; and the Nuclear
Power Inspectorate would be reorganised and get increased per-
sonnel and economic resources.

To some extent, said the Minister, the reactors would be used to
reduce the consumption of oil for heating, but coal would replace oil
during the 1980s and 1990s. The use of domestic alternative fuels,
such as peat and biofuels, would be promoted, and the Government
would propose a fund to be set up to support investments in oil-
replacing techniques. Steps were also to be taken to introduce
natural gas for heating in the energy system from the autumn of
1985.

Amore detailed and complete Energy Bill is to be presented at =
beginning of 1981.

In a motion laid before the Parliament the Social Democrat Part,
has proposed among other things that the Government should elec:
a representative to negotiate with the owners of the Oskarshamr
reactors (at present 55 per cent privately owned) on a takeover by
the community, and that there should be a public representative or
the board of each of the country's hydro-electric power plants ana
the like. The party also asks that the Government's intention to
replace nuclear power with other energy sources should be
expressed more clearly. In motions from the Centre Party and from
the Communist Party concrete steps to develop domestic and
renewable energy sources are requested.

Finland
Norway

Oslo

Denmark
Copenhagen:

s

The aftermath

The intense referendum campaign virtually wiped out all other activ-
ities of national interest in Sweden. All the media concentrated on
matters concerning the referendum only. No major economic policy
initiatives were taken by the Government, and central labour-
contract negotiations were at a low level pending the outcome of the
referendum. Soon after it was over it seemed, however, to be for-
gotten. Some editorial comments on the outcome were made in the
media and in a few articles some social scientists tried to analyse the
result; but after only a week there was no more public debate on the
nuclear issue, and interest turned to other matters.

The attitude of the nuclear opposition after the referendum was
that they did not consider themselves losers, as they had anyhow
Created the biggest national movement in the history of Sweden.
They declared that their fight would continue until all reactors were
shutdown. Soon it became clear, however, that there were many dif-
ferent views within the opposition about how to continue the work. It
was decided that a conference should be held at the end of April to
discuss future activities, but this was called off because of strikes.
The only action so far taken by the anti-nuclear groups at the time of
writing has been to request an evacuation area of 80 kilometres
around the nuclear power plants.

At the beginning of May the first scientific study of the outcome of
the referendum was presented by a research team at the University
of Lund. It showed that if the votes for lines 1 and 2 were added, the
two "yes" lines had a majority in 228 municipalities and the remain-
ing “no” line a majority in the remaining 49 only. Toa large extent the
result became a reflection of the party political picture of the general
election in September 1979. With increasing nearness to the
nuclear power plants, however, lines 1 and 2 improved their results.
An interesting observation is that in housing areas dominated by
universities and other academic institutes line 3 was very successful
in the referendum.

Even if the nuclear debate seems to have disappeared from the
public scene it is, however, by no means dead, and it can be
expected to wake up again as soon as the anti-nuclear groups find a
suitable starting point. O
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PRESSURE VESSEL INTEGRITY

THE PISC PROGRAMME

Assurance of the integrity of the thick steel sections used in the fabrication of pressure vessels for
power reactors is essential. R. O'Neil, of the UKAEA Safety and Reliability Directorate, discusses a major
programme undertaken by the Plate Inspection Steering Committee.

The reliability and efficiency of ultrasonic non-destructive examin-
ation (NDE) of thick steel sections is a feature in assessing the
integrity of nuclear reactor pressure vessels. This was recognised
at a very early stage, and as far back as 1965 the US Pressure
Vessel Research Committee (PVRC) began a programme to deter-
mine the reliability and capability of such assessments. This pro-
gramme concentrated essentially on ultrasonic testing (UT)
techniques. Some 12 thick-section test plates, all with welds and
some with nozzles, were prepared; all had defects implanted
during the course of fabrication. Three of the plates, two with
straight welds and one with a forged nozzle insert, were offered to
the EEC to form the basis of a collaborative programme. SRD were
asked to manage such a programme and the Plate Inspection
Steering Committee (PISC), now operating as a sub-committee of
the EEC/OECD, began preparatory work in 1975. The plates were
delivered first to the UK, where inspection began early in 1976,
and thereafter inspections were carried out at various national
centres throughout Europe, involving some 34 organisations from
ten countries. As well as being a major technical project this also
became a major exercise in international collaboration and
goodwill.

The programme

The programme required the plates to be moved from country to
country as indicated in the Table. In order finally to assess the relia-
bility and compatibility of the NDE tests used it was necessary to
examine the plates destructively by methodically cutting out and
examining the characteristics of individual defects. A major contri-
bution to the success both technically and in terms of time taken was
the contribution of the EEC Joint Research Centre at Ispra where the
bulk of the destructive examination (DE) was carried out, as well as
the setting up and running of the computer program which com-
pared predicted results with those actually observed. There were of
course Inputs from various national authorities both in physical
examination and in determining methods of analysis, some of which
received EEC funding; but the basic inspection costs were borne by
the individual test organisations.

The American Society of Mechanical Engineers (ASME) was the
first group to produce a coherent and cohesive set of NDE stand-
ards, and all the American work was proceeding on that basis. In
order to extend the total data base and to permit a comparison, all
teams were asked to work to a very tightly controlled version of the
ASME XI procedure, which became known as the PISC procedure.
In addition teams were encouraged to submit results from alternat-
ive ultrasonic methods, and these were the subject of separate
analysis.

The results produced by the various inspecting teams were
reported first as raw data (Data Sheet 5) and the inspectors’ inter-
pretation of this data (Data Sheet 6). The method used, as far as was
practicable, was that defined in the relevant ASME procedure,
namely, that the defect was given bounding dimensions in terms
both of position and size. Where there were several defects, each of
which would be acceptable in itself, sufficiently close together these
werecombined by the application of the ASME “proximity ' rule,and a
version of this was used for such clusters of defects in the specimens.

Destructive examination of the plates was necessary in order to
determine the precise size and location of all defects, natural and
implanted. The cutting up procedure is a complex one if evidence
on the precise end characteristics of defects is not to be lost or

UK (start 5.1.76) 30.04.76 04.05.76
Netherlands 30.06 76 30.08.76
Belgium 30.09.76 18.11.76
Sweden and Denmark 311176 20.12.76
Fed. Republic of Germany 280277 10.05.77
France 300677 07.10.77
Italy 30.10.77 21.01.78
Spain 19.05.78
25.05 78 Plates to JRC Ispra for destructive examination
Finland — 05.06.78

at JRC Ispra
Preliminary Report 310178 March 1979

Table 1: The PISC programme

completely missed; it consisted of systematic cutting up, clear of the
areas shown to be most likely to contain defects, followed by
systematic cutting until defects were isolated in blocks of material of
minimum size. This procedure is one which of necessity requires
fresh decisions to be made after almost every cut, and could only be
carried out effectively in a machine shop with the capability and
flexibility of that at the JRC at Ispra.

Where doubts existed on the next step, sub-committees of the
PISC group were quickly assembled to review the evidence and to
make recommendations. When all the defects had been sized and
positioned, they were entered into the computer in the same way as
those reported by the inspecting organisations, these data being
identified as the Reference Defects. It was now possible to analyse
the differences between the reported defects and the Reference
Defects in a number of ways.

All the plates were stress relieved in accordance with the appro-
priate ASME requirements. However, cutting the first plate indicated
that considerable residual stress still existed, and arrangements
were made for the nozzle plate to be cut under controlled conditions
in order to determine the extent, if any, of residual stress. The cutting
and analysis of the strain indicated clearly that despite a 17-hour
“soak” at the full stress relieving temperature as shown on the fur-
nace records, supplied tensile stresses of the order of 30 per cent of
yield were present. Although interesting, this was not part of the
basic PISC programme; it is the subject of a separate report by one
of the Committee members, Miss K. Gott of Studsvik Energiteknik AB.

Destructive examination showed that on at least two plates there
were “cloud” defects. These were bands of defects of about 1 mm
or less in length, usually quite tight and not detectable with normal
etching and polishing. Nevertheless, they could spread over a sig-
nificant area (e.g. over a band more than 2.5 cm deep almost half-
way round the nozzle in the heat affected zones). Such clouds are
extremely difficult to detect. However, their effect on the physical
characteristics of the material or the structural integrity of any vessel
made from such material has not yet been determined and is the
subject of a separate investigation.

Methods of analysis, and results

Many methods of analysis are possible, particularly with the use of a
computer. Parameters were chosen to reflect straight detection pro-
bability, accuracy of positioning, accuracy of sizing in the various
planes and so on, and the results presented in a variety of ways. For
this summary two principal sets of results are presented:
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Fig. 1 Typical acceptance/rejection diagram

® The probability of detecting a defect (DDP) of agiven size. This is
estimated as the number of teams who reported a given defect
divided by the total number of teams who had attempted it.

e [tis not sufficient to detect a defect, it must be sized with sufficient
accuracy to determine whether the indications are acceptable, or
are rejected at this stage for further consideration. This is a con-
ditional probability: that is, that the defect, having been detected,
is correctly accepted (CAP) or correctly rejected (CRP). Again,
this was estimated as the number of teams succeeding divided
by the number who attempted. The acceptance criterion used for
this purpose was again that used in the ASME procedure, as
shown in Fig. 1. (In this the actual defect found is shown for refer-
ence purposes together with the reported defects, which were
invariably optimistic.)

A few of the more salient results are now presented.

Defect detection — PISC procedure Fig. 2 shows the defect detec-

tion probability (DDP) for defects ranging from 1 mm up to nearly

250 mm, probabilities ranging from 0 to 1. Three groups of defects

have been identified.

Group 1 consisted of 32 small defects of all kinds between 1 and

10 mm in size; the best correlation that could be obtained gave a

coefficient of only 0.13, suggesting that there is no real correlation
between DDP and size for such small defects. Many authorities
however would consider such defects to be “acceptable”. The
validity of this assumption was not within the PISC terms of reference

Group 2 consisted of planar defects ranging from 11 to 236 mm
These correlated very well (the coefficient being as high as 0.99 up
to 70 mm). Even so. it should be noted that the mean probability of
detecting a one-inch (25 mm) defect is only about 0.5. Since some
28 teams inspected identical defects by identical processes they
can be considered as a single population, and confidence limits
have been established. Fig. 2 shows the 95 per cent level, and it will
be seen that the probability of detecting a one-inch defect at the 95
per cent lower bound 1s about 0.3

Group 3 comprised seven sets of defects of what might have
been individually acceptable size, but which combined by the
ASME “proximity” rule were unacceptable. Their sizes ranged from
11 to 148 mm, and correlated reasonably well (R = 0.9). The mean
probability of finding a one-inch defect is shown to be about 0.2,
while the 95 per cent lower bound would be 0 probability at about
two inches (50 mm)
Correct rejection probability — PISC procedure This is shown in Fig
3. Group 1 defects of below 10 mm have been eliminated: the mean
probability of finding a one-inch detect has dropped to about 0.4 for
planar defects of Group 2, while the lower 95 per cent confidence
limit has dropped to about 0.1. The mean results for sets of defects
(Group 3) were even more disappointing, the mean probability
being 0.

Alternative procedures

A total of 12 alternative techniques were also employed to examine
the test plates, and analysed in a manner comparable with the PISC
analysis. There is however one very important distinction between
the two studies. With the PISC procedure, 28 teams finally presented
usable results produced by a common procedure on common test
blocks. All teams were supposed to follow the same procedure and
their results could form the basis for a limited statistical analysis
However, in the case of the alternative procedures, each was an
individual trial and, while the mean results can be plotted, they have
no statistical significance

Defect detection — alternative procedures Fig 4 shows the defects
detected and, again, three groups of defects are identified. The
other results show a significant improvement on the PISC procedure
results.
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Fig. 2 Defect detection probability as a function of defect size. In this and later figures the dotted lines shown are the 95 per cent

confidence limits based on a binomial distribution
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Fig. 3 Correct rejection probability as a function of defect size

Fig. 5 Correct rejection probability as a function of defect size

Correct rejection — alternative procedures Fig. 5 indicates the
condition for CRP and, while the best results achieved for Group 2
defects are very encouraging. the Group 3 results, although better
than PISC, still leave something to be desired. This may be a function
of the ASME “proximity rules” or of the way they have been used. It
should also be noted that the mean values used take results from
many differing procedures. These are currently being examined
and a report will be produced which should highlight the most suc-
cessful of the alternative procedures.

Summary and conclusions

The PISC project was originally conceived as a means of augment-
ing the American PVRC programme using test blocks supplied by
the US. It was orniginally organised by an EEC sub-committee under
SRD management and, in the first phase, all participants paid their
own inspection, transport and other costs. The programme was later
transferred to the Nuclear Energy Agency of the OECD, where the
PISC group became one of the sub-groups of the Committee on the
Safety of Nuclear Installations (CSNI), now with a joint OECD/EEC
secretariat. For the second phase the major burden of costs and
much of the enhanced effort were provided by the EEC Joint Re-

search Centre at Ispra. Apart from its technical merit, the project
has been an outstanding example of international collaboration and
goodwill directed to a common and very worthwhile goal

The results show that while the ASME XI objectives may well be
sound and generally acceptable, they are unlikely to be achieved by
the proposed methods of ultrasonic examination. However, a
number of improved methods of ultrasonic examination are now
available, some already in use in examination of European reactors,
and first results from a small sample of these used on the PISC plates
show encouraging trends. It is hoped that these will be considered
in more detail in a later issue of ATOM

As a result of the project to date, now termed PISC 1, a new pro-
gramme, PISC 2, Is now being prepared. This, which will be carried
out in collaboration with the US and Japanese groups working in the
same field, is to be presented shortly for endorsement by CSNI

Full details of the work carried out in PISC 1 can be obtained from
the HMSO in five volumes of EEC reports (EUR 6371 — a sixthis in
the course of preparation) or in summary form in a companion
OECD report (PISC, ISBN 92 64 12028 9). A further article containing
more detail is also to be published in Nuclear Engineering Inter-
national. O
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Fig. 4 Defect detection probability as a function of defect size
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THE NUCLEAR POWER EXHIBITION

‘ATOM FOR ENERGY' IN ABERDEEN

Given that there was division and contlict over the right course for
Britain in the Eighties, “surely the fact that both the major political
parties and both the CBI and the TUC endorse the nuclear power
programme unreservedly and wholeheartedly should convince the
doubters that this is the right and wise course,” Mr David Nickson,
chairman of the Confederation of British Industry in Scotland, said at
the opening of the nuclear power exhibition in Aberdeen on 1 May.

"I think it 1s most significant that Mr James Milne, general secre-
tary of the Scottish TUC, opened this same exhibition when it ran in
Glasgow last month, " said Mr Nickson. “There are sadly not many
plattorms which the CBI and STUC can share confident that they will
be speaking with the same enthusiastic voice in positive support
But nuclear energy is certainly one. When the Government
confirmed the previous administration's decision to build Torness. .
they too were acknowledging a bi-partisan approach.”

Mr Nickson continued: "The UK has a basic need for a large-
scale, reliable source of energy that will carry us on to the end of the
century and beyond. We all know that there is sufficient coal to last
this country for possibly 200 or 300 years, but no amount of econ-
omically worthwhile effort by men and machinery will enable the
industry to dig enough coal out of the ground fast enough to meet
Britain's energy needs. This is not to denigrate the absolutely vital
contribution made by the mining industry but merely to put it into
perspective.

"“Even if we were able to dig out the coal in sufficient quantities we
would soon find that it was essential to use much of it as a feedstock
for the petro-chemical industry. And surely | need hardly remind you
that on present prospects supplies of both North Sea oil and gas will
inevitably start to decline in the 1990s.

"What about the renewable sources of energy such as wave, wind
and solar power? That is the question people up and down the
country are asking today and they certainly want a straight answer
To enable us to develop these sources effectively we as a country
will need large sums of money as well as great strides forward in
technological development. In time they may make an extremely
valuable contribution. Present estimates suggest that we might
achieve inthe region of 10 per cent of our energy requirements from
these sources. And remember we as consumers still want electricity
on the days when the sun does not shine or when the wind does not
blow."

All'this led back to consideration of how we could meet the energy
gap which would begin to occur over coming years, said Mr
Nickson. “Let us make no mistake about it we will need another
source of power even if there is no real increase in demand for elec-

tricity; that source will have to meet the shortfall from gas and oil. We
in CBI Scotland firmly believe that we must have nuclear power —
and more of it. Otherwise we will be heading literally for the dark
ages. The [North of Scotland Hydro-Electric] Board brought the
people of the north-east out of the era of candle and paraffin lamp
None of us would like to see this industry lead the self-same people
back into that same era. But without nuclear power, everyday life as
we know it will change dramatically for the worse."

Commitment

The CBI and the electricity industry shared a commitment, said Mr
Nickson. They faced either stagnation of industry, or regeneration.
“There is no doubt in my mind that the existence or otherwise of a
plentiful supply of electricity will be of vital importance in determin-
Ing which. Some people of course say that the solution lies in greater
conservation and argue persuasively that if we spent X million
pounds on insulating our houses to a much greater degree we
would not need so much electricity in the first place This argument
simply will not stand up to scrutiny. Again, we have to remember that
existing forms of producing energy are shortly going to start to run
out. And whatever people say about increased growth or rather lack
of it, demand is also likely to rise "

Those who buried their heads in the sand about the growing need
for nuclear power grossly distorted the inherent dangers in techno-
logical development of this kind, and seemed to forget that there
was an element of risk in nearly everything we did. Could the
hazards in other industries seriously be ignored? In coal mining
alone there were about 50 deaths and 500 serious injuries every
year, and there were more than 30 000 cases of pneumoconiosis in
the mining community. Could anyone deny that this was a high price
to pay for one particular source of energy? And what about the
dangers faced by divers in the oil industry?

"I sincerely believe that while risks do face any community which
seeks to develop power from nuclear sources, they are risks which
are acceptable,” said Mr Nickson

The exhibition might not necessarily convert anti-nuclear cam-
paigners into enthusiastic supporters; but it would certainly give
them a great deal to think about. “People are forever asking for more
open government, for opportunities to debate the critical issues of
the day. | feel that ‘Atoms for Energy’ provides the information ess-
ential for people to debate on a basis of understanding. | commend
it to your attention.”

The exhibition will be mounted in Exeter until 9th July; and in
Portsmouth in the second half of September. 0O

Chapelcross is 21

Scotland's first nuclear power station —
the four-reactor Magnox station at
Chapelcross, two miles from Annan —
was the venue for the ‘Atoms for Energy’
exhibition for two weeks in late May and
early June.

Chapelcross is 21 years old this year,
and the exhibition was mounted there as
part of the anniversary celebrations. The
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station is owned and operated by British

Nuclear Fuels Ltd., one of the seven
sponsors of the exhibition.

A fifth of all electricity generated in
Scotland is nuclear. One of the aims of
the exhibition is to take some of the myth
and mystery out of nuclear power,
explaining the subject in clear, everyday
terms with the help of pictures, models

and films. The exhibition incorporates a
simulated reactor, which members of the
public can operate.

The controls of the simulator are
based on those of an Advanced Gas-
cooled Reactor such as those at the
Hunterston B and Hinkley Point B
stations, and the new AGR being built at

Torness. Using push-button controls
visitors can start the reactor and take it to
full ‘power’ in minutes; it can be switched
to automatic control and visitors can
regulate the amount of ‘'steam’ reaching
the ‘turbines’ by working a throttle. They
can also shut the reactor down if they
wish. i3
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