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Abstract. The UK Atomic Energy Authority has three research centres and many industrial
enterprises. However, there is a general decline/stagnation of activities with only one research reactor
for civilian use and no growth in the nuclear power sector. The United Kingdom may soon face the
shortage of personnel in the essential field like health physics, radiation protection and safety
management. Also there is a concern about anti-nuclear culture which is growing roots. British
Nuclear Fuels Limited is trying to address some of these problems by opening a visitor centre in
Sellafield and a centre of excellence in radiochemistry in one of the universities. International
collaboration among nuclear research centres would be very valuable for optimizing the use of
research reactors, training of nuclear engineers, decommissioning and handling other related issues.

Introduction

Before I begin, I would like to tell you of an event which happened last week. Our
Department of Nuclear Science & Technology of the Royal Navy finally decommissioned our
nuclear reactor JASON, at its historic site in the Royal Naval College, Greenwich. This was
the reactor sited in the historic building, parts that date back to King Henry VIII, in the 16th

century. Last week we signed it off as a nuclear site. Our Department is charged with the
education of Naval Officers manning the UK nuclear submarine fleet, and the supporting
personnel. We had already moved our staff and facilities down to HMS SULTAN, near
Portsmouth last year. This is the largest mechanical engineering training establishment in the
UK, where we now have the centre of all UK naval nuclear training and education. We teach
all aspects of nuclear power and safety from designing and building to disposal, and we have
an active research group looking into all aspects of submarine propulsion and nuclear safety.

But I was going to talk about the UK. I don't really want to go into too much detail on
specific nuclear research centres. The UKAEA and its offshoots BNFL, the AEA at Harwell,
Risley and Winfrith, the National Nuclear Corporation and Nycomed (formerly Amersham)
are major organizations, with the NRPB & Magnox Electric. I mention DRPS, the Defence
Radiological Protection Service. This was formerly a Defence Establishment but in the wave
of privatizations that swept the UK this unit is now open for civilian business as well.

Likewise, I am sure some of you will know the major university nuclear research centres I
should mention that our Department comes under the accreditation of the University of
Surrey.

Problem faced

I would summarize the problems we have in the UK, in nuclear research, and show how we
are attempting to solve them. I see this as an aspect of our meeting here. With my background
in education, I will largely stay in this area but the problems equally affect the commercial
world.
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Finally — I would like to pose some questions to which the meeting might suggest answers,
which must have a collaborative component.
One problem is the closure of nuclear research reactors in the last ten years. We only have
four left, one for civilian use and three for defence.

Other problems include a stagnant nuclear power industry — which affects the recruitment of
new trained staff, via the Masters or PhD route. Also it is not only at PhD level. One young
graduate student told me that he didn't want to go into the nuclear industry, if all you did in
your career was decommission old plants. He saw no fun and accomplishment in that.

Our staff, academics and trainers, are getting older as are the facilities we work with. There's
not many people coming along behind — there was a ten-fold drop in nuclear academic
numbers between the great days of the 60's to the 90s(1). With this decline, undergraduate
nuclear courses have cut back.

And with the approaching shortfall in suitably qualified personnel, especially those in areas of
health physics, radiation protection and safety management, we may soon not have enough to
go around. And remember there is that time lag — if we inspire a young keen school student
today — it will be 8 to 10 years before he is into mainstream practice, in teaching, operations
or research.

Some possible approaches

So what's to be done about it? Universities are not standing still of course: They are looking
outwards. For an example, I can show you a profile of the current research at the University of
Birmingham — a range of studies and international links.

For numbers, some are doing very well: The Physics Department at Surrey University, where
we have strong links, has some 30 rpt:e?.rch students, 10 research fellows and 10 academic
staff — a very thriving group devoted to nuclear research and many of the students are not
from the UK.

Are there any new initiatives?

As the major player in the UK, British Nuclear Fuels have recognized the beginnings of the
problem and are actively looking into ways of pushing the academic sector. They have
established a centre of excellence in radiochemistry at the University of Manchester. £2M
over 5 years will fund a Professor, academic staff and PhD students. They currently sponsor
30 other PhD students per year and are now looking much more closely at these students as
prospective employees of the company.

Of course there is still the anti-nuclear culture to contend with, and general apathy to science
in general. BNFL established their very successful Visitors centre at Sellafield to try to put
across the nuclear vision to the public and more especially to school children. If we can get
them, they are the prospective science graduates of the future.

BNFL have also established the Westlakes Research Institute, a research and consultancy
company set up in the Lake District to study environmental science, biotechnology and
genetics. I was personally pleased when one of my own PhD students joined the Company to
do radio nuclide environmental modeling.
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Finally, the Company is planning a new technology centre at Sellafield. Although not really
part of my academic summary, it should be mentioned here.
On a larger platform, NAILS, the Nuclear Academic Industry Liaison Society, an offshoot of
the British Industry Nuclear Forum, now meets regularly, to exchange ideas between the
universities and industry.

These may not solve all the problems, but they will surely help.

Some questions to nuclear research centres

So, after this very brief resume, I mentioned I had some questions. My colleagues set them for
me to ask you here in the context of planning for the 21st century. We haven't the answers but
the questions might be useful points for long term consideration and collaboration.
In these nuclear research centres:

• Do we need research reactors?
• How many research reactors does a country need?
• What research is being done on low power reactors?
• Can a nuclear research centre survive without a reactor?
• Have other countries created shared centres of excellence?
• How are other countries planning to provide courses to produce the next generation of

nuclear engineers?
• How are other centres approaching commercial realities?
• How are other centres involved with industry?
• How are other centres approaching the planning for decommissioning?

Are there answers yet? The 21st century is less than three weeks away. To conclude the
problems are there — I think the solutions must be found both internally and with external
collaboration.

We must get more students into science and more specifically — into the nuclear world.
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