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UK Nuclear R&D Manpower

• As recently as 
1990, ~7000 
people were 
employed in 
nuclear R&D

• By 2004 ~1000 
remained, mostly 
in Nexia Solutions
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UK need for nuclear skills

Nuclear deterrent

Propulsion technology 

Homeland security 

Medical & Industrial 
uses of Radioactivity

Civil Nuclear Cycle
Cleanup/New reactors/Fusion

UK Need



Slide  4

Perceived scope of National Nuclear Lab

• Existing nuclear power and fuel cycle systems

• Technology in order to exploit the use of power 
generation by nuclear fission in the future 

• Support clean-up of the historic legacy and to 
develop long term solutions to the disposal (or 
disposition?) of radioactive waste.
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Duration & Breadth of Skill Needs

•Regardless of the details of future R&D 
programmes:

•There is a need to maintain national priorities in 
nuclear technology over many decades

•There is a need to renew the skill base over more 
than one generation of scientists and engineers

•There is a need to ensure co-ordination between the 
different parts of the scenario to gain maximum 
benefit from the technology.
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Skills Required

Chemistry

Materials

Safety and Environmental                      
Assessments

Engineering

Mathematics & Modelling

Physics

Civil 
Nuclear 
Cycle
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Nexia Solutions - Active Facilities

High active cells, 
plutonium and MOX 
facilities, active/non 
active labs, full scale test 
facilities
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Benefits from overview & co-ordination

•An industry-wide overview and co-ordination of 
skills could yield benefits:

• Monitor growth/decline in total skill-base rather than 1 
supplier

• Maximise synergies between skill holders & across 
skills

• Assist with a common approach to training & renewal 
of skills

• Concept of nuclear skills stewardship
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Summary – taking a long term view

•The history of the nuclear industry has some 
salutary lessons on skills retention (or lack of it)

•For civil use of nuclear fission:

• There is a long term need for a range of technical 
skills (decades)

• Most skills are required by different needs/issues
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Slide Park
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Nuclear Chemistry 

Nuclear 
Chemistry

Process 
measurement 

& Analysis

Radiolysis 
and radiation 

chemistry

Actinides & 
Fission Products

Fuel Chemistry

In irradiated fuel

In Waste Products

In Aqueous 
Systems

Aerial Systems

Reactor coolant 
chemistry

Fuel & 
waste 

processing
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Materials

Nuclear 
Materials

Wasteform
Behaviour

Performance 
Assessment

Materials Development

Corrosion
Corrosion 

assessments

Chemical 
Processes

Fuel & 
cladding

Glass & 
ceramics Radioactive plant 

intervention

Irradiation 
behaviour

Material Evaluation
PIE

Microstructural analysis

Reactor 
steels

Graphite
Graphite technology

Graphite waste disposal

Cement & 
Resins

Plant Life 
Prediction

Storage & 
Disposal
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Safety & Environmental assessments

Safety & 
Environmental
Assessments

Contaminated 
land 

assessment

Safety 
Assessment

Environmental 
Impact

ILW 
disposal

LLW 
disposal

Eg. Drigg
Geochemical 

modelling

Deep 
Disposal

Near/far field 
modelling

Site 
Investigations
Near field processes

Sampling & 
interpretation
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safety 

assessments
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Biosphere 
modelling

Environmental impact 
assessment 
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Engineering

Engineering

Chemical Civil

Front End 
Process 
Design

Remote 
handling

Structural Integrity

Mechanical

Robotics System 
Engineering
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Mathematics & modelling

Mathematics 
& modelling

Strategic 
modelling

Process 
Simulation

Cost & 
liabilities 
modelling

Chemical 
systems

Operations 
Research

Fluids & 
heat

Structures
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Physics

Physics

Reactor Physics & 
Fuel Performance

Radiometric 
Instruments

Nuclear 
Physics

Shielding

Thermal neutron

Magnox

Fast neutron

Nuclear Data 
Codes

Criticality

Dosimetry
NRPB

Health 
Physics

AGR Future Systems
Advanced Reactors

Light water 
reactors

Accelerator 
driven
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