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Welcome and overview

James Cornish, Exploitation Manager, Frazer-Nash Consultancy



‘.AZER-NA;. Objective

CONSULTANCY

The purpose of this event Is to disseminate initial results on a select
number of projects to initiate a discussion with you.

As representatives from across industry and academia we need your
help to ensure that future scope and outputs are tailored to maximise
the potential for exploitation.

We welcome and encourage you to contribute feedback, both today
and into the future.
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OCHOUBR Arrival, registration and refreshments 11:45 Nuclear control & instrumentation supply chain roadmaps

Ryan Gilhooley, Frazer-Nash Consultancy

Welcome and overview

ey James Cornish, Frazer-Nash Consultancy 12:00

Delivery model for centralised testing facility for C&l systems
Simon White, Frazer-Nash Consultancy

09:45 The nuclear innovation programme 12:30

; . . Lunch
Paul Nevitt, Nuclear Innovation and Research Office

13:30 Advanced safety cases

Introduction to the safety & security project Allan Fairbairn, Frazer-Nash Consultancy

10:00 David McNaught, Frazer-Nash Consultancy
State-of-the-art review of CCF analysis in UK nuclear PSA

ey David Watson, Jacobsen Analytics Ltd

10:15 ALARP approach for security & safety

Adam Dolman, Rolls-Royce L. L .
Common categorisation and system classification methodologies and tools

14:45 Mandy Roberts, Rolls Royce

(VIS Tea & coffee

Exploitation: how can we help?

Application of model based systems engineering in the UK nuclear sector RERks James Cornish, Frazer-Nash Consultancy

11:
e Steven Fletcher, Frazer-Nash Consultancy

B0 Discussion and networking session
e Advanced modular reactors: key note speech

Richard Deakin, Department for Business, Energy & Industrial Strategy (G0l Depart
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The Nuclear Innovation Programme

Dr Paul Nevitt , NIRO



n I I 0 NUCLEAR INNOVATION
AND RESEARCH OFFICE

The BEIS Nuclear Innovation Programme (NIP)

Dr Paul Nevitt
The future of Nuclear Safety and Security, a dissemination event for

the Nuclear Innovation Programme
27" March 2019




AnThere has been some criticism
Hinkley project, but one aspect of the benefit that has not

been emphasised often enough is that it restarts programme

of civil nuclear power in this country and conversely the loss of
much of the supply chain and the domestic skills in the civil

nuclear sector was a set back which could have been avoided

I f wedd thought ahead.

We need to have a supply chain that is active - engineers who
understand the technology, PhDs and university departments
specialised in it, welders, civil engineers, concrete pourers,

and moWeebév e had to restart our ¢
more or less from scratch, and doing so has bought us an
opportunity to meet our climate targets over the longer-
term at lowest cost.o

After the trilemma - 4 principles for the power sector
Delivered on: 15 November 2018

https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-power-sector?utm_source=eeascc55-3293-4796-987d-
3c4cdd7ce724&utm _medium=email&utm_ campaign=govuk-notifications&utm _content=immediate
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ANow, everyone | n-bitwheayowchelddnnows
option, the next decision you face is whether to exercise it. If
nuclear is sufficiently competitive, then it is worth, in my

view, turning that option into a commitment.

We recently announced a nuclear industry sector deal with its
emphasis on the need to reduce the costs by 30% through
|l ncreasing modul ari sati on and a

A -
After the trilemma - 4 principles for the power sector

Delivered on: 15 November 2018

https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-power-sector?utm_source=eea5cc55-3293-4796-987d- 4 |

3c4cdd7ce724&utm _medium=email&utm_ campaign=govuk-notifications&utm _content=immediate
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Industrial Strategy i Productivity and Grand Challenges

-

Industrial
Strateqy

Building a Britain fit for the future

Published Nov
2017

Raising productivity

Industrial Strategy is built on 5 foundations

Ideas
the world's most innovative economy

People
good jobs and greater earning power for all

S

foundations of

ﬁ Infrastructure
a major upgrade to the UK's infrastructure
productivity

a[[|]] Business environment
the best place to start and grow a business

@ Places
prosperous communities across the UK

Grand challenges

We will set Grand Challenges to put the United Kingdom
at the forefront of the industries of the future:

Clean Growth

We will maximise the advantages
for UK industry from the

global shift to clean growth

Al & Data Economy

We will put the UK at the
forefront of the artificial
intelligence and data revolution

Future of Mobility

We will become a world
leader in the way people,
goods and services move

Rgeing socie

We will harness the power of
innovation to help meet the
needs of an ageing society

4 ¢




Offshore wind

Sector Deals

Life Sciences
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Nuclear Sector Deal - targets

0 .
30% reduction in the 40 /O women in nuclear

by 2030
cost of new build projects by
2030

Innovation will be key to achieving each of these
targets
Savings onO% in the cost of Up to £2bn

decommissioning compared with domestic and international
current estimates by 2030 contract wins by 2030
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I HOUSE OF LORDS

g Select Committee on Science and Technology
%J 3rd Report of Session 201012

Nuclear Research
and Development
Capabilities

Ovdesed 10 be priased 15 Nanember 2011 a5 pubiished 22 Norember 2011

20117

A Aibrant UK nuclear industry that is an area of economic and strategic national strength,
providing the UK with a safe reliable and affordable supply oflow-c ar bon el ectr

Aét he Gov e rsetmgaNucleailnnbvation Research Advisory Board comprising
of Government scientific advisors, academic experts, the Research Councils, TSB, NDA, and
business | eaders. 0

< .

M HM Government

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

P

2018

8 HMGovernment

st Sty govemment wd sty 1 prneshe

The UK's Nuclear Future




20712 2015

INUERENGENTIEGVISOIYA G2l
Members appointed by ministerial invitation, drawn from academia, industry, research organisations and funding
bodies.

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

&upportecl oy NIRO (Nuelezir InpoveEiiorn el ResS:zifan Ojfles)




Context for NIRAB advice  long term aims
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Context for NIRAB advice - Government policy drivers

Energy policy Recommendations

Industrial policy Advice to Ministers




Why is Government funding needed?

7 <
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NUCLEAR INNOVATION AND
RESEARCH ADVISORY BOARD

§nirab

NIRAB Annual Report 2014

2015

§nirab

NIRAB Annual Report 2015

UK Nuclear Innovation
and Research
Programme
Recommendations
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NIRAB Annual Report 2014 NIRAB Annual Report 2015

“ ‘ n I ra b Secretary of State for Business, Energy and Industrial Strategy
| The Rt Hon Greg Clark MP

£ =

AHaving thoroughly r elwklegRomtdC, t hhe pr opos
we will introduce a series of measures to enhance security and
will ensure Hinkley cannot change hands without the

Government s agreement . Conseqlue
o0 proceed with the first new nuclear power station for
- 2 generation. o Y,
» »
"ABritain needs to upgrade its |sup es

Department for

always been clear that nuclear is an important part of
S, 15" September 2016 | ensuring our future low-carbon energy security. o

J

-

Nuclear Innovation, 2016 - 2018 fE£20 million will be provided to support innovation in the civil

e nuclear sector across 5 major areas from 2016-18, building

TS capabil® il Iy ber 2016 on the recommendations set out by the Nuclear Innovation
National Nuclear Users Facility iffl2:sress, Foeray OVENIBERZUL Research Advisory Board NIRABO

& Industrial Strategy

nuclear technologies. IS will Include a competition to which will generate a list of SMR
identify the best value small modular reactor design for developers that could deliver on the

t he UKH government ds objecti




NIRAB recommendations for research in 5 areas

Future Fuels

21st Century Nuclear
Manufacture

Reactor design

Recycling Fuel for Future
Reactors

Making more efficient, safer fuels of
the future

Advanced materials and manufacturi
- modular build In nuclear factories of
the future.

Delivering the people, processes anc
tools to make the UK the partner of
choice as the world desighs SMRs

4th generation nuclear power pl

Cost effective technolw



The BEIS Nuclear Innovation Programme

Nuclear Safety and Securit Nuclear Facilities and
Engineering StrategicToolkit

AMR Feasibility and Development Study

A Anintegrated £180m 5 year programme from 2017-21
A First phases commenced in early 2017 - £20m total over 1-2 years



o -
Department for - £505m Energy Innovation Programme

Business, Energy
& Industrial Strategy

Aim: to accelerate the commercialisation of innovative cheap, clean, and reliable energy
technologies by the mid 2020s and 2030s.

£15m £100m £90m Built £70m Smart
Renewables CCS & Industry Environment Systems

Driving down
costs and
building new
UK supply
chains and
skills

Driving down Lo e oo More cost Scaling up
the cost of low options for effective flexibility and

carbon industry, energy looking for new
electricity at |0werirr~.yg efficiency and storage

scale energy costs Ioﬁeﬁiﬁ’;n options

£50m Cross Cutting Supporting disruptive innovations (particularly for SMEs), including using innovative
finance




UK Government spend on energy RD&D

fm*
600
SR 15-20
500
SR 11-15
400
SR 08-10
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200
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Source: IEA; *nominal




Energy innovation: UK ecosystem

Energy-related Catapult network:
Large facilities & expertise to

support SMEs on energy innovaiton
Energy Systems

EPSRC CATAPU'.T o

Offshore Renewable Energy

Growth Fun

Engineering and Physical Sciences

Research Council Venture Capital fund
. to provide finanging
Support for blue-skies /
research, new \ _
discoveries and how to m ~ INDUSTRIAL
improve technologies STRATEGY
Department for - - S ——

Business, Energy

& Industrial Strategy Challenge Fund

Focussed funding to address
specific energy challenges
Energy Innovation Programme
£505m portfolio to address
policy options and accelerate
technologies




What is the Nuclear Innovation Programme trying to achieve?

Support the sector in ensuring nuclear can contributéote carbon energy generatioandeconomic growthg
Industrial Strategy and The Nuclear Sector Deal

Securingessential capabilityand a future
pipeline of expertise




ABEIS expects to invest

BEIS Nuclear Innovation Programme nuc!ear innovation betuw

Research Theme Apr 18 Apr 19 Apr 20 Apr 21
NNL

NNL

NNL [ N

q
NNL NNL
NNL A
hermal hydraulic model development Frazer Nash AN :
hermal hydraulic facility development Frazer Nash UKAEA N Contract in place

Reactor Design  |Reactor safety and security FrazerNash | Frazer Nash ) S
irtual engineering Wood m —_ Future contracts

- - = | d
Viodelling and simulation Wood pranne

_ HiEE s

Materials testing and development Wood/FrazerNash/Sheffield Unversty I IIIMIITITIEG__—_-

: Advanced component manufacturing NAMRC HOEOS,O.,...

::I'Itfl"f:::]l:l:':; Large scale manufacturing / assembly NAMRC .-
Pre fabrication module development Cammell Laird _

Codes and standards Wood E IR

NNL
NNL

NNL

NNL

Advanced Modular Feasibility Study Multiple

Reactors

|

e

Design Development

e






