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‘A vibrant UK nuclear industry that is an area of economic and strategic national strength,
providing the UK with a safe reliable and affordable supply of low-carbon electricity”

“...the Government will set up a Nuclear Innovation Research Advisory Board comprising
of Government scientific advisors, academic experts, the Research Councils, TSB, NDA, and
business leaders.”
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2044 2015

Independentiadvisorysoard
Members appointed by ministerial invitation, drawn from academia, industry, research organisations and funding
bodies.

EStablisnediyiGovernmentinidanuany 201 43ox

Advise Ministers, Government Departments and Agencies on priorities for UK nuclear R&D and innovation

To support the development of new R&D and innovation programmes to underpin energy and industrial policy
To foster greater cooperation and coordination across the UK research and innovation landscape

To oversee the development of a coordinated international engagement strategy
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Context for NIRAB advice - long term aims




Context for NIRAB advice — Government policy drivers

Energy policy i n I I..a b Recommendations

Industrial policy Advice to Ministers




Why is Government funding needed?
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“ ‘ n I ra b : / Secretary of State for Business, Energy and Industrial Strategy

nirab nirab nirab

NIRAB Annual Report 2014 NIRAB Annual Report 2015

The Rt Hon Greg Clark MP “Having thoroughly reviewed the proposal for Hinkley Point C,

we will introduce a series of measures to enhance security and
will ensure Hinkley cannot change hands without the
Government’s agreement. Consequently, we have decided to

proceed with the first new nuclear power station for
L a generation.” Y,

|

“£60 million to extend the capabil
National Nuclear Users Facility

| A ,~‘ “Britain needs to upgrade its supplies of energy, and we have
B et always been clear that nuclear is an important part of

hoenatne, 151" September 2016 | ensuring our future low-carbon energy security.”

Nuclear Innovation, 2016 - 2018 “£20 million will be provided {o support innovation in thfa c_ivil
nuclear sector across 5 major areas from 2016-18, building
oo on the recommendations set out by the Nuclear Innovation
ool 39 November 2016 Research Advisory Board NIRAB”

& Industrial Strategy

nuclear technologies. This will include a competition to
identify the best value small modular reactor design for
the UK*

which will generate a list of SMR
developers that could deliver on the
government’s objectives”




NIRAB Recommendations for
Civil Nuclear R&D




a b NUCLEAR INNOVATION AND
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UK Nuclear Innovation
and Research
Programme
Recommendations

NIRAB-75-10

a b NUCLEAR INNOVATION AND
RESEARCH ADVISORY BOARD

NIRAB Final Report

2014 to 2016

NIRAB-117-3




NIRAB recommendations for research in 5 areas

Future Fuels

21st Century Nuclear
Manufacture

Reactor design

Recycling Fuel for Future
Reactors

The UK’s Strategic Toolkit

Making more efficient, safer fuels of the future

Advanced materials and manufacturing - modular
build in nuclear factories of the future.

Delivering the people, processes and tools to make
the UK the partner of choice as the world designs
SMRs and 4th generation nuclear power plants.

Cost effective technologies to deliver a secure and
sustainable low carbon fuel supply.

Informing and underpinning decisions on which
emerging nuclear technologies could be brought to
market to give the best economic return for the UK



NIRAB recommendations — BEIS Programme

Future Fuels —>  Advanced Nuclear Fuels

—>  Advanced Nuclear Manufacturing and Materials

Reactor design —7T1—> Digital Nuclear Reactor Design

—  Nuclear Safety and Security Engineering

Recycling Fuel for Future —>  Nuclear Fuel Recycle and Waste Management
Reactors

The UK's Strategic Toolkit —>  Nuclear Facilities and Developing a Strategic Toolkit

BEIS 2016-18 programme addresses initial phase of NIRAB

recommended priority research




UK Civil Nuclear R&D
Landscape




UK Civil Nuclear R&D Landscape

¥ HM Government
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A Review of the Civil Nuclear
R&D Landscape in the UK

The UK Civil Nuclear
R&D Landscape
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Funding Summary

Total funding £217 million in 2015/16

Overseas

25% Public

56%

Private
19%
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International Government Funding for Nuclear R&D

Civil nuclear R&D spend by country 198010 2013 1ot5] nuclear R&D for 2011 and 2013 by Country
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Data extracted December 2016 from OECD iLibrary: http://www.oecd-ilibrary.org/energy/data/iea-energy-technology-r-d-statistics/rd-d-budget_data-00488=e
IEA (2016), "RD&D Budget", IEA Energy Technology RD&D Statistics (database). DOI: http://dx.doi.org/10.1787/data-00488-en




Capability Summary

FTE nuclear R&D personnel in the UK in 2011/12 and 2015/16 2011/12 2015/16

201112 2015/16

FTEs FTEs Difference

Industry 394
National Laboratory 1260 1317 +57
University 1000 1344 +344

UK Staff 238 391 +153 ®Industry
University Postdoctoral Researchers 134 274 +140 u National Laboratory
breakdown PhD Students 628 679 +51 4 University Staff

4 University postdoctoral researchers

M University PhD Students
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Capability Summary - Total

A comparison of the research focus of FTEs involved in civil nuclear R&D in the UK in 2011/12 and 2015/16

2011/12 2015/16

4%

Total FTEs = 2654 Total FTEs = 3170
i Fuel Fabrication i Reactors L Advanced Reactors
u Spent Fuel Handling 4 Waste 1 Decommissioning
L Fusion 1 Cross-cutting technologies

Note: Total FTEs include Phd and postdoctoral researchers
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Capability Summary - University staff
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FTEs and geographical
spread of UK university
staff involved in civil
nuclear R&D




FTEs and geographical spread of PhDs
and postdoctoral researchers involved in

Capability Summary - Universities civil nuclear R&D in the UK

PhD Postdoctoral researchers
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A comparison of UK university civil nuclear R&D research focus (FTEs) in 2011/12 and 2015/16
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Summary and Conclusions




NIRAB Final Report

2014 to 2016

BEIS Nuclear Innovation Programme

BEIS Nuclear Innovation Programme
Phase 1 (£20 million)

Phase 2 (£EXX million) to 2021
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Contact details

To find out more about NIRAB visit;
www.nirab.orqg.uk

Contact Paul Nevitt at:
Paul.nevitt@niro.org.uk
01925 289474




World-Leading Research Facilities

Pyrochemical Reprocessing lab -
Edinburgh
2

NNL Central Lab
Phase 3 - Sellafield
S m 201

NNUF - NNL, Manchester
(DCF), Culham

Nuclear Fuel Centre of
Excellence
NNL and Manchester
013-15,£10

MIDAS materials s eparaliong'

UTGARD beta/gamma
lab - Lancaster
(DE 15 - £

ADRIANA (part of NNUF) -
Lancaster/Liverpool/Culham

Tmi

RACE - Culham
(BIS, Oxford LEP

;-

lab - Sheffield

High-temperature facility
(HTH - AMEC FW, Rislg

‘.'c High Temperature
V! Facility Alliance

Jules Horowitz Reactor
- France



