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Welcome and overview
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Objective

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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Programme
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09:00 Arrival, registration and refreshments

09:40
Welcome and overview
James Cornish, Frazer-Nash Consultancy

09:45
The nuclear innovation programme
Paul Nevitt, Nuclear Innovation and Research Office

10:00
Introduction to the safety & security project
David McNaught, Frazer-Nash Consultancy

10:15
ALARP approach for security & safety 
Adam Dolman, Rolls-Royce

10:45 Tea & coffee

11:00
Application of model based systems engineering in the UK nuclear sector
Steven Fletcher, Frazer-Nash Consultancy

11:30
Advanced modular reactors: key note speech
Richard Deakin, Department for Business, Energy & Industrial Strategy

11:45
Nuclear control & instrumentation supply chain roadmaps
Ryan Gilhooley, Frazer-Nash Consultancy

12:00
Delivery model for centralised testing facility for C&I systems
Simon White, Frazer-Nash Consultancy

12:30 Lunch

13:30
Advanced safety cases
Allan Fairbairn, Frazer-Nash Consultancy

14:15
State-of-the-art review of CCF analysis in UK nuclear PSA
David Watson, Jacobsen Analytics Ltd

14:45
Common categorisation and system classification methodologies and tools 
Mandy Roberts, Rolls Royce

15:15
Exploitation: how can we help?
James Cornish, Frazer-Nash Consultancy

15:30 Discussion and networking session

16:00 Depart
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House Keeping
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The Nuclear Innovation Programme

Dr Paul Nevitt , NIRO
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The BEIS Nuclear Innovation Programme (NIP)

Dr Paul Nevitt

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

the Nuclear Innovation Programme

27th March 2019



ñThere has been some criticism of the prospective cost of the 

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 

if weôd 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 moreé Weôve had to restart our civil nuclear industry 

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.ò

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-

3c4cdd7ce724&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate

https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-power-sector?utm_source=eea5cc55-3293-4796-987d-3c4cdd7ce724&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate


ñNow, everyone in finance knows this - but when you hold an 

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 

increasing modularisation and advanced manufacturing.ò

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-

3c4cdd7ce724&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate

https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-power-sector?utm_source=eea5cc55-3293-4796-987d-3c4cdd7ce724&utm_medium=email&utm_campaign=govuk-notifications&utm_content=immediate


Industrial Strategy ïProductivity and Grand Challenges

Published Nov 

2017

Raising productivity Grand challenges



Sector Deals 
ÅPartnerships between Government and Industry
ÅIf Government does x and industry does y then z will result
Å8 Sector Deals to date

Sector Deals

άbǳŎƭŜŀǊ ƛǎ ŀ Ǿƛǘŀƭ ǇŀǊǘ ƻŦ ƻǳǊ ŜƴŜǊƎȅ 
mix, providing low-carbon power now 
ŀƴŘ ƛƴǘƻ ǘƘŜ ŦǳǘǳǊŜέ
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Nuclear Sector Deal - targets

30% reduction in the 

cost of new build projects by 

2030

Savings of 20% in the cost of 

decommissioning compared with 

current estimates by 2030 

40% women in nuclear 

by 2030

Up to £2bn 
domestic and international 

contract wins by 2030

Innovation will be key to achieving each of these 

targets



BEIS Nuclear Innovation Programme



2011 2012 2013

ñIn a few years time there will be crucial 

gaps in capabilitiesò

ñThe Governmentôs view that the need for 

R&D capabilities and expertise in the future 

will be met without Government intervention 

is troublingly complacent.ò
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2011 2012 2013

ñA 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 electricityò

ñéthe 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.ò 



Independent advisory board 

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

bodies.

Established by Government in January 2014 to:

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

Supported by NIRO (Nuclear Innovation and Research Office)

2014 2015 2016



Context for NIRAB advice ïlong term aims

ñétop table nuclear nationéò

ñé partner of choice in commercialising 

Gen III+, IV and SMR technologieséò

ñé respected partner contributing to appropriate 

international research programmeséò

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXv_DR7NHUAhVqOJoKHdcUASYQjRwIBw&url=http://www.bbc.co.uk/news/business-36901214&psig=AFQjCNGlooH37tOrxCIrghG84XS3zbcLYA&ust=1498234509610047
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXv_DR7NHUAhVqOJoKHdcUASYQjRwIBw&url=http://www.bbc.co.uk/news/business-36901214&psig=AFQjCNGlooH37tOrxCIrghG84XS3zbcLYA&ust=1498234509610047
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwji2Jya7dHUAhViQZoKHTCQDXkQjRwIBw&url=https://www.elsevier.com/books/handbook-of-generation-iv-nuclear-reactors/pioro/978-0-08-100149-3&psig=AFQjCNEQ55ljQwdJsxu5hmhBpy3stuZrkA&ust=1498234650697476
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwji2Jya7dHUAhViQZoKHTCQDXkQjRwIBw&url=https://www.elsevier.com/books/handbook-of-generation-iv-nuclear-reactors/pioro/978-0-08-100149-3&psig=AFQjCNEQ55ljQwdJsxu5hmhBpy3stuZrkA&ust=1498234650697476
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-oMiq7NHUAhVjDZoKHRqYDfoQjRwIBw&url=https://www.leslietech.com/single-post/2015/11/30/Types-of-Handshakes&psig=AFQjCNHln5V3wO3mhelBQdKoZyaUvdvCzQ&ust=1498234378089041
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-oMiq7NHUAhVjDZoKHRqYDfoQjRwIBw&url=https://www.leslietech.com/single-post/2015/11/30/Types-of-Handshakes&psig=AFQjCNHln5V3wO3mhelBQdKoZyaUvdvCzQ&ust=1498234378089041


Context for NIRAB advice ïGovernment policy drivers

Energy policy

Current capability

Industrial policy Advice to Ministers

Co-ordinated activity

Recommendations



Why is Government funding needed?

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju3ISM8b3UAhWjFZoKHYReAfcQjRwIBw&url=https://docuphase.com/manufacturing-leadership/long-lead-times-the-root-of-all-evil&psig=AFQjCNENREhfjaf2BQAli0SDPgrvPGmCaQ&ust=1497548435962692
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju3ISM8b3UAhWjFZoKHYReAfcQjRwIBw&url=https://docuphase.com/manufacturing-leadership/long-lead-times-the-root-of-all-evil&psig=AFQjCNENREhfjaf2BQAli0SDPgrvPGmCaQ&ust=1497548435962692
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjk1b2g8b3UAhXlC5oKHWQgA00QjRwIBw&url=https://www.crmswitch.com/crm-cost/high-costs-wrong-crm-system-selection/&psig=AFQjCNGcacWFZpYLBLFU_PTaArdbVWwufQ&ust=1497548552444721
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjk1b2g8b3UAhXlC5oKHWQgA00QjRwIBw&url=https://www.crmswitch.com/crm-cost/high-costs-wrong-crm-system-selection/&psig=AFQjCNGcacWFZpYLBLFU_PTaArdbVWwufQ&ust=1497548552444721
http://mindshifts.com.au/the-high-costs-of-wrong-decisions/
http://mindshifts.com.au/the-high-costs-of-wrong-decisions/


2014 2015 2016



2014 2015 2016

ñ£60 million to extend the capabilities of the 

National Nuclear Users Facility ñ

ñé at least £250 million over the next 5 years in an 

ambitious nuclear research and development 

programme that will revive the UKôs nuclear expertise 

and position the UK as a global leader in innovative 

nuclear technologies. This will include a competition to 

identify the best value small modular reactor design for 

the UKñ

ñ£30 million for a 21st century nuclear 

manufacturingprogrammeò

ñBudget 2016 announces the launch of the 

first stage of this (SMR) competition, 

which will generate a list of SMR 

developers that could deliver on the 

governmentôs objectivesò

ñ£20 million will be provided to support innovation in the civil 

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

on the recommendations set out by the Nuclear Innovation 

Research Advisory Board NIRABò

Nuclear Innovation, 2016 - 2018

3rd November 2016

Election Referendum

ñHaving 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 

Governmentôs agreement. Consequently, we have decided to 

proceed with the first new nuclear power station for 

a generation.ò

ñBritain needs to upgrade its supplies of energy, and we have 

always been clear that nuclear is an important part of 

ensuring our future low-carbon energy security.ò

Secretary of State for Business, Energy and Industrial Strategy

The Rt Hon Greg Clark MP

15th September 2016



NIRAB recommendations for research in 5 areas

Future Fuels Making more efficient, safer fuels of 
the future

21st Century Nuclear 
Manufacture 

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

Reactor design 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.

Recycling Fuel for Future 
Reactors 

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



The BEIS Nuclear Innovation Programme

Advanced Nuclear Fuels Advanced Nuclear 
Manufacturing and Materials

Digital Nuclear Reactor 
Design

Nuclear Fuel Recycle and 
Waste Management

Nuclear Safety and Security 
Engineering

Nuclear Facilities and 
Strategic Toolkit

AMR Feasibility and Development Study

Å An integrated £180m 5 year programme from 2017-21

Å First phases commenced in early 2017 - £20m total over 1-2 years





UK Government spend on energy RD&D



Energy innovation: UK ecosystem



What is the Nuclear Innovation Programme trying to achieve?

Securing essential capability and a future 
pipeline of expertise

Developing commercially exploitable 
technologies

Reducing costs of the nuclear lifecycle

Leveraging private 
sector investment ς
research areas align 
with industry needs

Enable the UK to engage in 
national and international 

collaborations 

Support the sector in ensuring nuclear can contribute to low carbon energy generation and economic growth ς
Industrial Strategy and The Nuclear Sector Deal



BEIS Nuclear Innovation Programme
ñBEIS expects to invest around Ã180 million in 

nuclear innovation between 2016 and 2021ò

 




