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THE AUTHORITY'S
YEAR

The 25th annual report of the UKAEA was published
on 20 September. The following extract from the general
introduction to it describes the Authority’s activities and
progress during the year.

July 1979 was the 25th anniversary of the creation of the
Atomic Energy Authority. Over these 25 years the study of
atomic energy has developed from a new and exciting
branch of science to a mature technology with the capability
of providing the world with a major additional source of
power at an economic cost. Fossil fuel supplies are finite and
will not be able in coming years to expand sufficiently to meet
the needs of a growing world population and increasing
demands for an adequate standard of life for all. Other new
energy resources have yet to be adequately developed and
proved technically and economically capable of making a
commensurate contribution; their contribution to the world's
energy supply this century seems likely to be small. The gap
is capable of being filled only by nuclear power which is
already an indispensable element of the world's energy
supply. The UK's leading role in this development has been a
considerable national achievement.

The closing months of the year 1978-79 brought into par-
ticularly sharp focus the issues of the contribution to be made
by nuclear power to the solution of the world's energy prob-
lems. Public awareness of the energy crisis facing the world
was acutely sharpened by the appearance of petrol short-
ages and significant price increases following the interrup-
tion of supplies from Iran during and after the revolution in
that country. There were indications that adjustments of
demand to match reductions in supply (even where the reduc-
tions were relatively small) would not be achieved easily and
without friction. In these circumstances, the importance of
maintaining the availability of nuclear power became incr-
easingly apparent.

In March, however, there occurred the accident at the
Three Mile Island reactor in Pennsylvania, USA: this led to
fears that a major release of radiation might occur. In the
event, the releases which occurred were minor but the wide-
spread alarm which followed the early reports had a serious
effect on public confidence in nuclear power in the United
States and elsewhere in the world. The openness of the USA
authorities in discussing the accident with the Authority and
other nuclear organisations will ensure that the lessons to be
learned from the accident are quickly assimilated by nuclear
industry throughout the world.

In the United Kingdom, the Authority have continued to
provide a technological base for the development of safe,
reliable and economic generation of nuclear electricity.
During the year they have supported the activities of the gen-
erating boards and the Nuclear Power-Company (NPC) in
relation to the Advanced Gas-cooled Reactor (AGR) pro-
gramme, maintained a safety-assessment programme of
Pressurised Water Reactors (PWR) against the possibility of
the adoption of this system in the UK, and continued a broad
programme in aid of future fast reactors and carried out pro-
grammes of general reactor safety research. Through a

co-ordinated European programme under the auspices of
Euratom, progress has been made towards establishing the
feasibility of fusion reactors as a means of power generation
in the next century. Working closely with British Nuclear Fuels
Ltd (BNFL) and the Department of the Environment, the Auth-
ority have made advances in the development of processes
for the safe handling of radioactive materials and disposal of
radioactive waste. In all these programmes they have collab-
orated with other countries wherever appropriate. The know-
ledge and skills acquired in the Authority's work have, to an
Increasing extent, brought requests from nuclear and non-
nuclear organisations for assistance which have led to
further growth of repayment activities

Nuclear power development

Support for the electricity boards’ AGR stations has contin-
ued as the highest priority during the year. Following the
Government decision to endorse the generating boards'
plan to build two more AGR stations, the arrangements for
providing close collaboration on technical matters between
the Authority, NPC, the generating boards and BNFL have
been revised. The generating boards have entered into a
jointly-funded extension of the Authority's programme,
including operation of the Windscale AGR until 1981. At the
boards’ request, Authority staff are also assisting with
measurements in the boards’ commercial reactors.

The emphasis in the AGR programme funded from the
Nuclear Energy Vote has been on optimising the coolant
composition. From this work proposals have been made for a
coolant composition for the next phase of commercial
reactor operation and for design measures which should
further prolong moderator life in the Heysham Il and Torness
AGRs. The Vote-funded programme on the basic technology
of the system now accounts for rather less than half of this
work, the remainder being financed by the nuclear industry
and generating boards under contract work placed with the
Authority

The Authority's programme on PWR safety development
studies is designed to maintain and develop an independent
body of expertise in safety-related technology pending final-
isation by the UK nuclear industry of PWR licensing arrange-
ments. Special attention is being given to topics raised by the
Nuclear Installations Inspectorate (NII) in the main conclu-
sions of their report on the Generic Safety Issues of Pressur-
ised Water Reactors, published in July 1977. Contacts with
overseas organisations have been strengthened in order to
derive maximum benefit from the extensive PWR experience
in other countries.

Within the fast reactor project, most emphasis has been
given to the operation of the Prototype Fast Reactor (PFR) at
Dounreay and its associated process plants. The reactor has
given valuable service as an experimental facility, at power
levels up to 600MWth. Experimental programmes performed
on the reactor have given information which will be most valu-
able in the design of future commercial fast reactors. These
programmes, and work on steam plant modifications, have
limited power output for much of the year. Progress has been
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maintained on commissioning of the fuel reprocessing plant.

With the help of the Joint Committee on Fast Reactor Safety
(on which NIl and the Central Electricity Generating Board
(CEGB) are represented), good progress has been made
towards establishing agreed ground rules for the safety case
for a Commercial Demonstration Fast Reactor (CDFR) in
the light of experimental work in PFR, some of which was
carried out in collaboration with overseas organisations, and
further theoretical work.

Discussions have continued during the year with the other
organisations concerned in the UK to formulate policy on the
development of the fast reactor, taking account of the time-
scale on which the need for fast reactors is expected to arise,
the interaction with thermal reactor work and the scope for
international collaboration. It is expected that any decision to
build a CDFR would be the subject of a public inquiry and the
Authority have considered their contribution to the forms of
procedure that have been suggested.

During the past year an extensive re-examination of the
objectives of the research and development programmes on
fuel processing has taken place. This has reflected the wide-
spread interest in the treatment of nuclear waste, the wish to
demonstrate closure of the total fuel cycle for a fast reactor
on a single site and the buoyant business opportunities avail-
able to BNFL. As a result, there has been a significant shift of
qualified manpower into the fuel processing areas. Important
programmes of underlying research to provide the scientific
base for future developments both in the Authority and in the
nuclear industry have been maintained.

The International Fuel Cycle Evaluation Programme

(INFCE) to which the Authority have been actively contrib-
uting is aimed at comparing the technical aspects of alter-
native reactor and fuel cycle concepts and exploring their
merits against economic, environmental and weapons pro-
liferation criteria. The Authority’'s contribution is closely co-
ordinated with those of the Department of Energy, the
Foreign and Commonwealth Office, the Ministry of Defence
and BNFL. The evaluation has reached the stage of prelim-
inary drafting and is expected to be reported to Govern-
ments early in 1980. There is a consensus emerging that
there 1s no unique technical solution which will satisfy the
interests of all participating countries. Their circumstances
differ considerably depending on whether they are large or
small energy users, net importers or exporters of uranium,
and more or less advanced technologically. It seems prob-
able that the world will need to move towards more advanced
reactor systems and that breeder reactors will be an essen-
tial component of the world's deployed capacity in the next
century, although the appropriate time for their adoption may
vary from nation to nation.

Research into nuclear fusion is carried out with a high
degree of international collaboration. Two significant land-
marks during the year were the formal setting up of the JET
Joint Undertaking at Culham where the large collaborative
European fusion experiment is now being built and the
record plasma temperature of 60 million degrees obtained in
the Princeton Large Torus in the USA.

In addition to the general support given to the UK nuclear
industry through the Authority's own programmes, a growing
proportion of the Authority’s effort is being deployed on con-
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tracts placed by the nuclear industries in the UK and over-
seas, the total value of nuclear work in 1978-79 being
£25.9m. Among these, work for BNFL projects on process
development, plant operation and control has been increas-
ingly important.

Safety and the environment

The Authority's roles in the field of reactor safety are to pro-
vide advice based on R&D programmes and to comment
constructively on the results of experiments and of exper-
ience. Increasing attention has been devoted to this area in
the past year and is reflected in the continued expansion in
the Safety and Reliability Directorate (SRD) and of pro-
grammes of work at several establishments. The incident at
the Three Mile Island nuclear power station in the United
States has naturally caused considerable public concern.
This and all other events of possible safety significance are
the subject of intensive study.

Responsibility for research into the management and dis-
posal of radioactive waste has been transferred from the
Department of Energy to the Department of the Environment,
but the Authority continue to play their part in the programme
and discharge their responsibilities for safe management of
their own nuclear waste operations. The research pro-
gramme to explore the feasibility of disposing of highly-
active waste into geological formations continues. As part of
this research the drilling of boreholes at a site at Altnabreac,
Caithness, was completed in Spring 1979. The Authority
have appealed against the refusal of planning permission to
drill boreholes for research purposes in South West Scotland
and Northumberland.

The Radioactive Waste Management Advisory Commit-
tee, under the Chairmanship of Sir Denys Wilkinson, Vice
Chancellor of the University of Sussex, was set up in May
1978 to advise the Secretaries of State for the Environment,
Scotland and Wales, on all the major policy issues affecting
radioactive waste management. Dr L.E.J. Roberts, the Dir-
ector of Harwell, is a member of the Committee. The Commit-
tee has held general meetings and is reviewing, as a matter
of priority, the adequacy of the UK research programme and

the present arrangements for controlling radioactive waste
Sir Denys Wilkinson has written to the Secretary of State for
the Environment on behalf of the Committee concerning the
need to drill boreholes as part of the research programme for
the disposal of highly-active waste, informing him that the
Committee would be unable to discharge its responsibility to
advise Government on policy, unless it was in possession of
all the relevant facts on each of the waste disposal options. In
the vital matter of the disposal of highly-active waste to geo-
logical formations, these facts could only be brought to light
by exploratory drilling

Work outside the nuclear power programme

Requests for the Authority to undertake industrial R&D work
have again increased involving a wide variety of projects
which exploit the knowledge and experience of the Authority
in fields outside the nuclear power programme. Most of the
work is undertaken through contracts placed by a large
number of different customers, including industry, Govern-
ment departments, research councils, local authorities and
universities. Longer term research aimed at providing new
ideas and applications of potential benefit to industry is com-
missioned by the Requirements Boards of the Department of
Industry. A notable feature was work by the Non-Destructive
Testing Centre in collaboration with Rolls Royce Ltd on the
development of the technique of dynamic radiography of
aero engines (for which the two organisations gained a joint
Queen’'s Award for Technological Achievement in April
1978).

During 1978-79, the Authority's non-nuclear work pro-
duced income of £15.3m of which £4.5m resulted from con-
tracts from industrial and other organisations. Income from
the Department of Industry’s Requirements Boards totalled
£5.1m and work for other Government Departments
amounted to £5.7m.

Recommendations made by the Energy Technology
Support Unit (ETSU) on the size and direction of the Re-
search, Development and Demonstration (RD&D) pro-
grammes on the renewable energy sources were incor-
porated in the White Paper replying to the third and fourth

to the conventional tanks.
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A pilot model of a novel storage tank for highly-active waste liquor. The design is being investigated as an alternative
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report of the Select Committee on Science and Technology.
The White Paper announced that the total expenditure allo-
cated to this work is £15.7m, of which some £13.3m will be
managed at ETSU. In addition, the RD&D allocation to
energy conservation for which the Unit i1s responsible
amounts to a further £21.5m. The role of the Marine Techno-
logy Support Unit (MATSU) has become predominantly the
management of a large programme of R&D projects con-
cerned with the exploitation of the UK's offshore oil and gas
resources and ship and marine technology for the Depart-
ments of Energy and Industry

The non-nuclear industrial programme is closely linked
technically with the nuclear power and underlying pro-
grammes and may be broadly divided into work concerned
with materials on the one hand, and on the other with process
technology. In the former category is work of the Metals and
Chemical Technology Centre, the Ceramics Centre, the
Composite Materials Project and the Non-Destructive
Testing (NDT) Centre where there are close links with the
work in the nuclear programmes on fuel technology and the
metallurgy of reactor components and plant. The non-
nuclear industrial projects concerned with process tech-
nology include the Separation Processes Service, the Inter-
nal Combustion Engine Project, the Macromolecular
Separation Processes Project and the Heat Transfer and
Fluid Flow Service (HTFS) where there are links with reactor
cooling and fuel processing.

Non-nuclear work in the field of environmental research
and protection has continued under the support both of the
Department of the Environment and of operating organis-
ations ranging from local councils to manufacturing industry.
Among the highlights of the year's work were substantial
effort on lead pollution in the atmosphere, stratospheric pol-
lution, and ozone layer stability; assessment of chemically-
polluted urban sites for redevelopment, the measurements
of water contamination by landfill waste sites. The technical
synergy of work in this non-nuclear area with some of the pro-
blems of assessment of pollution hazards of the nuclear
industry is close and much exploited.

The expertise of the Safety and Reliability Directorate at
Culcheth is also applied to non-nuclear work, both by the
research undertaken for industry through the National Centre
of Systems Reliability and services provided to the Health
and Safety Executive. The latter has included risk
assessments of major potential hazards in the petroleum and
chemical process industries.

Members, organisation and staff
The Authority are pleased to record that during the year Sir
Brian Flowers, a part-time Member of the Authority, was
raised to the peerage, MrH Cartwright, Director of the Atomic
Energy Establishment at Winfrith, was promoted to be Com-
mander of the Order of the British Empire, Mr P | M Irwin,
Director of Security, was appointed to be an Officer of the
Order of the British Empire, Mr J C Hale, Operations and
Engineering Technology Division, Dounreay Nuclear Power
Development Establishment, and Mr W Archer, Risley
Nuclear Power Development Laboratories were appointed to
be Members of the Order of the British Empire, Mr J G
Talboys, Lightning Studies Unit, Culham Laboratory, and Mr
F Hindley, Personnel and Administrative Directorate, North-
ern Division, Risley, were awarded the British Empire Medal.
Dr D C Robinson of Culham Laboratory has been awarded
the Charles Vernon Boys Prize of the Institute of Physics. The
prize is awarded annually for distinguished research in
experimental physics.

There were no changes in the Membership of the Authority
during the year, nor were there any major organisational
changes.

During the year there was a very small increase in the Auth-
ority’s total strength. The numbers of employees at the
beginning and end of the year were:

Qualified Other
Scientists Non-

and Industrial Industrial

Engineers Employees Employees Total
1 Apnl 1978 2588 6223 4536 13 347
31 March 1979 2 666 6407 4 502 13 575

The ceployment of qualified scientists and engineers to
projects in 1978-79, in terms of man-years of effort, is set out
in the table

Deployment of Qualified Scientists and Engineers

1 Nuclear power programme 1977-78  1978-79
(a) () Gas-cooled reactors 110 110
(1) Water moderated reactors 130 100
(i) Fast reactors
(I) PFR and associated plants 245 220
() Fast reactor development 420 380
(b) Nuclear safety and the environment 325 320
(c) Radioactive waste management 65 a5
(d) Processing nuclear materials and
other work in support of the nuclear
power programme 155 190
Sub-total 1450 1415
2 Other nuclear research and
development
(a) Applied 40 25
(b) Underlying 195 210
(c) Nuclear fusion and plasma physics 175 175
Sub-total 410 410
3 Nuclear R&D and services on
repayment 380 435
A Non-nuclear R&D 355 360
2595 2620

Pay

From 1 April 1978 increases were paid to non-industrial
employees as consequentials of increases paid to non-
industrial civil servants, in accordance with the Govern-
ment’'s guidelines under Phase 3 of their pay policy.

For industrial employees agreement was reached for pay
increases from 1 October 1978 which represented an aver-
age of 8.8 per cent on earnings. In December 1978 the Auth-
ority's National Joint Industrial Council agreed to the intro-
duction of self-financing productivity schemes based on
cost reductions for industrial employees at sites where the
local Joint Industrial Councils so wished.

Health and safety of employees

The total radiation dose received by the Authority’s radiation
workers fell from 3 435 man rems in 1977 to 3 126 man rems
in 1978. The average annual dose was 0.39 rem/year com-
pared with 0.43 rem/year in 1977. There were again no ser-
ious radiation incidents.

There were no fatal accidents during the year. There were
184 lost-time accidents compared with 170 in the previous
year. Sickness absence showed no significant change.

Both centrally and locally, Joint Health and Safety Commit-
tees, representing Management, Staff Associations and
Trades Unions have been active in promoting arrangements
to enable safety representatives to carry out their statutory
functions at the Authority's establishments. Particular con-
sideration was given to training requirements.
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A review of the radiological protection arrangements at
Authority establishments was put in hand following the pub-
lication of Sir Edward Pochin's investigation into radiological
health and safety at the Ministry of Defence establishment at
Aldermaston. The findings of the review will be discussed with
the Joint Committee on Health and Safety.

The Authority decided in October 1978, in parallel with
BNFL, to extend their mortality studies of all current employ-
ees by including former employees as far as is practicable.
This decision followed a BNFL pilot study of former employ-
ees at the Windscale and Calder site. The data collected will
be analysed by epidemiologists to be nominated by, and
working under the aegis of, the Medical Research Council.

The work will be carried out in close consultation with the
National Radiological Protection Board and will reinforce the
data accumulating in the National Registry for Radiation
Workers which was set up by the Board in 1976.

Consultation

During the year the Authority had regular consultation and
discussion with Staff Association and Trade Union repre-
sentatives, not only on pay and conditions of service but also
on a wide range of topics including health and safety at work,
training and the Authority’s programme.

Energy conservation

Measures to reduce energy consumption have been given
close attention during the year at all the Authority's establish-
ments with cooperation between Management, Trades
Unions and Staff Sides; savings of fuel consumption of 25 per
cent, in comparison with 1974, have been achieved in some
establishments. Improved insulation of buildings has made
an important contribution to these savings and at Risley this
was assisted by an aerial survey using infra-red detectors
carried out by Harwell as part of its work under contract to the
Department of Energy.

Information services

In response to the considerable public interest in nuclear
power, the Authority provided a wide range of information on
nuclear power subjects through films, slide tape pro-
grammes and leaflets and in the monthly journal ATOM.

Several hundred lectures were given to schools and other
organisations and two seminars on nuclear power for
science teachers were held at Harwell.

Authority staff also took part in public meetings in Scotland
onresearch into the disposal of nuclear waste into geological
formations, and participated in a symposium on “Atomic
Waste and the Environment™ organised by the Northumber-
land and Newcastle Society and held in Newcastle-upon-
Tyne.

Some 1 800 people took part in public tours of the Pro-
totype Fast Reactor at Dounreay during the summer months
and some 20 000 people visited the Dounreay exhibition.
Exhibitions attended by the public in which the Authority par-
ticipated, included the Energy Show, held in February at the
National Exhibition Centre, Birmingham where the Authority
and the Nuclear Power Company mounted a joint display.
Some 36 000 people visited the exhibition. The most signifi-
cant commercial exhibition to include an Authority exhibit
was Nuclex, held in Basle in October 1978. .

Most of the results of the Authority's research work are
published, either in scientific journals or in reports which are
publicly available. In 1978-79, a total of 676 articles in scien-
tific journals, about 100 unclassified reports and 12 books
were published. Details of these publications can be
obtained from the Authority’s “Monthly List of Publications
Available to the Public”. They are also deposited with the
International Atomic Energy Agency (IAEA) and included in
the Abstract Journal INIS Atomindex published as part of the

IAEA's International Nuclear Information System. Copies of
the unclassified reports can be obtained from the British
Library Lending Division at Boston Spar or from HMSO.

Finance

The Authority Estimates for 1978-79, as varied by Supple-
mentary Estimates, provide for gross cash expenditure in the
year of £217 791 220 and receipts of £89 100 020, leaving
£128 691 200 to be financed by Parliamentary Grant. In the
event there was a net underspend of about £1.5m against the
grant.

The figure for cash expenditure includes expenditure on
contracts for reactor design and component development let
with the nuclear industry on behalf of the Department of
Energy. This expenditure does not form part of the Authority's
programme and the amount involved is therefore excluded
from the Authority's Commercial Accounts. From 26 April 1978
the Electricity Generating Boards assumed financial responsi-
bility for design and associated development work on the AGR
and PWR previously funded under the Authority's contract with
NPC. Contracts with NPC on fast reactor design and com-
ponent development have been extended. R&D work at
Dounreay and other development of the fast reactor and its
fuel continues to represent the biggest single programme
undertaken by the Authority

The Authority's Accounts have been prepared on the his-
toric cost basis and the cost of operations totals £126.7m.
The Authority have examined the effect of applying the In-
terim Code of Practice agreed by the Nationalised Industries’
Chairmen's Group. As the Authority are financed by monies
provided by Parliament and have to surrender all revenues to
the Department of Energy, any adjustment of the figures in
the Operating Account to take account of the agreed code of
practice would have no material effect so far as the Author-
ity's finances are concerned. No supplementary Statement
has therefore been prepared

Income in 1978-79 totalled £77.9m of which £51.7m was
received for R&D products and services chargeable to cus-
tomers (including where appropriate income credited to
Authority programmes). The Authority's products and ser-
vices activities produced a surplus of £2.4m and in addition
there was a royalty income of £1.8m. Sales to BNFL were
£27m and to The Radiochemical Centre Ltd (TRC) £2m of
which £1.7m was for isotope production.

The Authority are sole shareholders of BNFL and TRC. The
Chairman of the Authority is also Chairman of both
companies. Mr A M Allen, CBE, Authority Member for
Finance and Administration, is a Director of TRC. BNFL's
profit (before tax) was £13.7m compared with £5.4m in 1977-
78, and they have declared a dividend of 6% per cent net.
TRC's profit (before tax) was £6m compared with £6.7m in
1977-78 and they have declared a dividend of 12 per cent
neton increased capital (1977-78 22 per cent). The Authority
continue to hold a 35 per cent shareholding in the National
Nuclear Corporation, of which the nuclear construction
company NPC is a subsidiary.

Trends of Authority expenditure

Over the last 15 years the Authority's net expenditure on
nuclear R&D has fallen in real terms to about half what it was
in the peak year of 1963-64.

Computers

In September 1978 the Authority signed an eight-year agree-
ment with International Computers Ltd for the supply of 2900
series systems to provide for the increased computing facil-
ities required at the Risley, Culham and Winfrith establish-
ments. Some of the new equipment is now installed and the
remainder is due for delivery at various dates extending up to
April 1982.
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HARWELL'S NEW RESEARCH TOOL

THE 136 MeV LINAC

On 6 July this year Dr Walter Marshall, Deputy Chairman of the UKAEA, officially opened a new 136 MeV electron
linear accelerator at Harwell, in a ceremony which was one of a number of events marking 1979 as the Authority's
Silver Jubilee Year. The new machine will enable scientists to pursue to new levels of understanding the area of
nuclear physics that is of main relevance to the development of nuclear power.

In the following article Dr J.E. Lynn, of the Nuclear Physics Division at Harwell, traces the history and describes

the purpose of the facility.

The construction of this accelerator — known as a LINAC for
short — and its associated experimental areas was begun in
1975. The decision to embark on the project at an anticipated
capital expenditure (at that time) of £2.8 million is a measure
of the AEA's determination to carry out, down to a quite basic
level, a vigorous programme of research in the nuclear
physics necessary for current and future nuclear power
technology. The main area of nuclear physics that is seen to
be relevant to nuclear power is the study of neutron reactions
from low to moderately high energies. The general aspects of
the study of nuclear structure using a variety of charged par-
ticle beams is largely left to the Universities in this country,
but conversely Harwell is now, and quite naturally, the main
centre for neutron physics in the UK. The new LINAC will raise
Harwell's facilities for doing this kind of research to the
world front rank. It will also provide an important facility for
advancing the Authority’s interests in promoting the use of

neutron beams for the study of condensed matter physics
The machine, which has been designed and constructed by
Radiation Dynamics Ltd of Swindon, its beam control equip-
ment and targets are ‘state of the art’ throughout, and the
project cost has been controlled to the original approval,
updated by the formally published Department of Trade
inflation indices.

The main function of the electron linear accelerator, the
overall layout of which is shown inFig. 1, is toact as the driver
of a pulsed neutron source. The LINAC is of the travelling wave
type, in which a pulse of electromagnetic radiation is trans-
mitted down a wave-guide of circular cross-section loaded
with irises to break the guide into a series of resonant
cavities. The dimensions of the cavities are such as to give
the electromagnetic wave the right phase velocity to accel-
erate the electrons; these sit just ahead of the crests of the
wave obtaining energy from the longitudinal component of
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Fig. 1. General plan of the new Harwell 136 MeV electron LINAC facilities.
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