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A note on terminology
The terms ‘project’ and ‘programme’ are both used 
within government in different contexts to describe 
the same thing. Although referred to as ‘projects’ 
in the annual data produced by the government’s 
Infrastructure and Projects Authority (IPA), the 
large MOD projects discussed in this report refer to 
themselves as ‘programmes’ in their titles, and contain 
within them major streams of work which are no doubt 
managed as separate projects in their own right.

As a general rule, this report aims to use the terms 
project and programme to mean different things – a 
project being a relatively streamlined body of work 
with a single purpose, and a programme being a 
larger-scale endeavour potentially encompassing 
several bodies of work which may themselves be 
separate projects.

The report considers the nuclear weapons programme 
as a whole. In this report the term ‘nuclear weapons 
programme’, and its shorter variant ‘the programme’, 
refers to all of the major MOD projects discussed 
in this report and all the supporting activity across 
government and industry that enables the UK to retain 
its nuclear weapons capability.

Projects within the programme may be referred to 
by name (i.e. ‘the Dreadnought programme’), or as 
a ‘project’, but when the term ‘the programme’ is 
used it is only in reference to the nuclear weapons 
programme in its totality.

The National Audit Office (NAO) uses the term 
‘Defence Nuclear Enterprise’. This refers to all of 
the elements in the programme but also includes 
elements which are technically and bureaucratically 
intertwined with it as part of the Astute submarine 
programme. The term has also been adopted by the 
MOD in recent publications. This report will also 
employ the term with the same meaning, usually 
preferring the shorter ‘the Enterprise’.

This report also uses the NATO shorthand ‘SSBN’ to 
refer to submarines which are nuclear powered and 
nuclear-armed and ‘SSN’ to refer to submarines which 
are nuclear powered but not nuclear-armed.

A full glossary of terms and acronyms can be found at 
the end of the report on page 53.
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• This report looks at the problems arising in the UK 
nuclear weapons programme, the overall total cost 
of the programme and the need for policy changes 
to address a situation that is becoming increasingly 
unsustainable.

• The UK’s nuclear weapons are currently being 
upgraded. The existing system comprises four 
nuclear powered ‘Vanguard’ submarines, which 
carry Trident missiles armed with nuclear warheads. 
Building four new ‘Dreadnought’ submarines is the 
most expensive of the upgrade projects.

• The nuclear weapons upgrade projects are entering 
a critical phase, with the building of the new 
Dreadnought submarines well under way. There 
is growing evidence that the upgrade projects are 
experiencing mounting problems, meaning it is 
unlikely that key aspects of the programme will be 
delivered on time and to budget. Despite warnings 
from the Public Accounts Committee (PAC) and the 
National Audit Office (NAO), there is little public 
awareness about these problems and an apparent lack 
of political appetite to acknowledge or tackle them.

• Due to complexity of the programme, secrecy 
restrictions and the difficulty in drawing together 
information from disparate and highly technical 
documents, the full picture of what is happening in 
the programme, and the overall cost, are obscured 
from public view. It is in the interests of the Ministry 
of Defence (MOD) for this state of affairs to continue 
in order to minimise public opposition to the 
programme.

• This report tries to redress the situation and 
thereby increase the democratic accountability of a 
programme which both opponents and supporters 
agree is of unparalleled national importance.

• The report also shows that problems with different 
elements of the UK’s existing nuclear weapons 
system could create knock-on effects, increasing 
overall costs and risks to the programme. These 
problems include: the need to extend the life of 
ageing Vanguard submarines; limited dock capacity 
in Devonport; and a failure to dismantle out-of-
service submarines.

• As well as the issue of cost there is serious potential 
for delays to impact on the ability of the submarine 
fleet to maintain the continuous deployment of one 
nuclear-armed submarine at sea at all times, known 
as Continuous At Sea Deterrence (CASD).

• This report uses a new method for estimating the 
true cost of the UK’s nuclear weapons, including 
a wider range of elements than previous studies 
and extrapolating from the MOD’s own figures and 
historical spending to estimate average costs of 
each element over time. This method estimates the 
total cost of the UK’s nuclear weapons programme 
between 2019 and 2070 to be £172bn. This is 
almost certainly a low estimate, and is far higher 
than the government’s prediction of £31bn plus an 
additional £10bn contingency for building four new 
Dreadnought submarines.

• The MOD’s overall spending projections for all 
of its military equipment procurement are based 
on optimistic assumptions about future savings. 
The MOD’s Modernising Defence Programme, 
which was supposed to address the large funding 
gap in its equipment plans, including the nuclear 
weapons programme, does not contain any concrete 
proposals for reducing spending.

EXECUTIVE SUMMARY
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Recommendations
1.  Parliament should hold a review of the UK’s 

nuclear weapons programme to consider the full 
costs and risks of the UK’s possession of nuclear 
weapons and the best route towards achieving a 
nuclear free world.

2.  The MOD should publish full-life costings of all 
elements of the nuclear weapons programme.

3.  The MOD should publish annual figures which 
show the total cost of all parts of the nuclear 
weapons programme, with risks and assumptions 
explicitly identified.

4.  The MOD should develop a plan to bring its 
equipment plan spending within the available 
budget from the next financial year onwards.

5.  The NAO should work with the Infrastructure 
and Projects Authority (IPA) to publish detailed 
assessments of progress on major MOD projects.

6.  Parliamentarians should ensure that the above 
steps are taken.

7.  All political parties should re-examine their nuclear 
weapons policy and ensure it addresses the 
threats faced by the UK population and fulfils the 
government’s disarmament commitments.

8.  All political parties should set out a clear position 
on nuclear weapons spending that identifies how 
they would make savings or change budgets.

• As a consequence, the government is likely to soon 
face a ’trilemma’, consisting of a choice between 
increasing the overall MOD budget at the expense 
of other government priorities, reducing spending 
on conventional weapons to fund nuclear weapons 
or reducing spending on the nuclear weapons 
programme.

• The report identifies two broad paths for making 
savings on the UK’s nuclear weapons programme. 
The first involves retaining a slightly reduced nuclear 
capability, which would yield relatively modest 
savings. The second would produce greater savings, 
but would involve at least a temporary period where 
nuclear weapons were not deployed at sea and are 
either kept in storage or scrapped altogether.

• Eventually, without greater funding, policy options 
are likely to narrow to a choice between either 
paying the full cost of nuclear weapon upgrades at 
the expense of conventional defence or other public 
spending priorities, or abandoning the submarine-
based nuclear weapons system altogether.

• Rather than continue to pursue upgrade projects 
intended to maintain a posture that may be 
unachievable, it makes sense to re-examine the 
UK’s nuclear weapons policies and the assumptions 
underpinning them. This should include a 
reappraisal of the full costs and perceived benefits of 
possession of nuclear weapons and, given the UK’s 
international legal obligations to disarm and support 
the creation of a nuclear weapons free world, the 
case for nuclear disarmament.
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1. INTRODUCTION

time as the MOD tries to reckon with a multi-billion 
pound gap in its wider equipment plan.

Although the UK Parliament voted in 2016 to go ahead 
with the Dreadnought programme, polling shows 
that public support for the UK’s nuclear weapons is 
sensitive to the issue of cost.³

While there is mounting evidence of problems and 
consequent cost increases in the programme, there 
is little evidence of an appetite within the largest 
political parties to address these problems. In the near 
future it seems that the government will face a nuclear 
weapons spending trilemma: they will either need to 
increase the overall MOD budget at the expense of 
other spending priorities, allow the nuclear weapons 
programme to increase at the expense of conventional 
defence spending or find a way to reduce costs in the 
programme.

At the same time the UK, along with the other nuclear-
weapon states, is facing diplomatic pressure to show 

In the mid-2000s the Ministry of Defence (MOD) 
devised plans to replace its entire submarine based 
nuclear weapons system: a new submarine, missile 
and warhead were planned alongside each other.¹ 
While the timings of the various projects have changed 
so that the different elements are due to come into 
service over the course of a decade² it still seems likely 
that all these elements of the UK’s nuclear weapons 
programme will be replaced by the late 2040s.

The UK is entering a critical time for its nuclear 
weapons upgrades. The project to build four new 
Dreadnought submarines is beginning the second 
stage of its build phase against a backdrop of nearly a 
decade of public spending restraints, with costs rising 
both in the Dreadnought programme and across the 
nuclear weapons programme as a whole.

Current projections show that the next few years of the 
Dreadnought programme between now and the next 
spending control point in 2022 will see the project 
straining against its budgetary constraints at the same 

A computer generated image of a Dreadnought submarine.
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new methodology to estimate the total cost of the 
programme. Chapter 5 discusses some of the policy 
implications of the previous chapters. Chapter 6 sets 
out the report’s conclusions and recommendations.

Almost all of the material in this report is drawn from 
publicly available sources, particularly reports by 
the National Audit Office (NAO) and data compiled 
by the Infrastructure and Projects Authority (IPA). 
This information has been supplemented with the 
answers to Parliamentary Questions and Freedom of 
Information Requests.

Decisions about the UK’s nuclear weapons are 
notoriously difficult to monitor for a number of 
reasons. These include the lack of publicly available 
information, the need to cross-reference between 
different sources, the difficulties of understanding 
complex, technical and often heavily redacted texts 
and the need to situate information within complex 
overlapping national and international contexts.

This report aims to address this by summarising the 
range of publicly available material, and analysing the 
implications. The accuracy of figures and calculations 
is dependent on publicly available figures and the 
assumptions that are set out in the report.

The intention of this report is to draw attention to 
an issue which currently suffers from both a lack of 
attention and a certain amount of fatalism about 
the inevitability of cost increases in the programme. 
The report aims to increase the public accountability 
of the UK’s nuclear weapons programme and 
stimulate broader work in this area, building upon the 
calculations, and considering future policy options. By 
drawing attention to the current status of the nuclear 
weapons programme and exploring the ramifications, 
this report hopes to begin the process of identifying 
policy solutions which both address the problems in 
the programme and help to fulfil the UK’s international 
disarmament obligations.

progress on their commitment to take steps towards 
disarmament ahead of the 2020 Non-Proliferation 
Treaty Review Conference.

As parties to the Nuclear Non-Proliferation Treaty 
(NPT), the UK and the four other recognised nuclear-
weapon states, are committed to bring about nuclear 
disarmament.⁴ Although the UK has reduced the 
overall size of its arsenal, many states within the NPT 
are concerned about nuclear weapon upgrades and 
the ongoing research and development programmes 
in the UK and other nuclear-weapon states.⁵

In order to emphasise the continuing relevance of 
the NPT, the UK is keen to see the 2020 NPT Review 
Conference agree a consensus outcome document. At 
previous NPT Review Conferences the nuclear-weapon 
states have agreed to a number of measures, including 
rapid reductions in the levels of global nuclear weapon 
stockpiles and reducing the role of nuclear weapons 
in security doctrines.⁶ Given the lack of progress on 
these measures and the fact that so many previous 
commitments require multilateral action,⁷ it is 
particularly crucial for the UK to demonstrate progress 
in the steps it can take unilaterally in order to achieve 
its diplomatic goals.

This report draws together the growing evidence of 
problems within the programme and lists the different 
risks it is facing, as well giving an overview of the 
different elements of the programme, the costs of the 
different elements and providing a new estimate of the 
overall programme cost based on current spending 
patterns.

Chapter 2 of the report gives an overview of the 
nuclear weapons programme and the overall MOD 
cost estimates for each element. Chapter 3 discusses 
the evidence of emergent problems, beginning 
with the current situation in various programme 
elements before turning to some of the complex 
interdependencies within the programme and 
finally highlighting risks which could impact on 
multiple areas of the programme. Chapter 4 uses a 
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2. OVERVIEW OF THE UK NUCLEAR 
WEAPONS PROGRAMME

plans have included budgets for equipment spending 
which are billions of pounds greater than the available 
funds.¹⁰ The equipment plan process also cannot 
account for, or prevent, unexpected increases in near-
term spending within the equipment budget,¹¹ for 
example the increased cost of the Dreadnought trim 
and compensation system.¹²

Spending on the nuclear weapons programme is 
scrutinised by the NAO, which examines government 
spending on behalf of Parliament. The NAO produces 
an analysis of the MOD equipment plan annually, and 
in 2018 it also published an overview analysis of the 
Defence Nuclear Enterprise.¹³

Until 2015 the NAO also published an annual update 
of progress and the prospects for success for the 
MOD’s large value projects. The Major Projects report 
is now published by the government’s Infrastructure 
and Projects Authority. The information released 
by the Infrastructure and Projects Authority is less 
detailed than the earlier NAO reports, but provides a 
valuable insight into the upgrade projects within the 
programme.

Overall cost of the Enterprise
The MOD expects to spend £5.2bn on the Defence 
Nuclear Enterprise in 2018–19, 14% of the defence 
budget. Between 2018 and 2028 a total of £50.9bn¹⁴ 
is forecast to be spent on the Enterprise, of which 
£43.9bn will be spent through the DNO, £6.7bn 
through the Navy, and £355m through Joint Forces 
Command.¹⁵

These figures include smaller support projects for the 
Enterprise as well as the major projects listed above. 
Support costs are predicted to be £772m in 2018–19. 
These include staffing costs, the costs of the nuclear 
legacies of the programme, administration, and IT.¹⁶ 
The breakdown of forecast Enterprise spending for 
2018–19 can be found in Figure 1. An assessment 
of the full long-term cost of the nuclear weapons 
programme is given in Chapter 4 of this report.

This chapter explains what is included in this report 
and why. It gives an overview of the main elements in 
the UK’s nuclear weapons programme and the MOD’s 
estimate of the annual cost of the upgrade project for 
each element. Alongside each physical element, the 
key sites and organisations involved in the production 
and maintenance of that element are also introduced, 
as well as how they relate to the other elements.

Management and scrutiny of the programme
In recent years the MOD has overseen a significant 
restructuring of its internal arrangements for 
management of the Defence Nuclear Enterprise. It has 
set up an internal body called the Defence Nuclear 
Organisation (DNO), which oversees the Enterprise 
and acts as a ‘customer’ to another internal body, the 
Submarine Delivery Agency (SDA), which is in charge 
of building and supporting the submarine fleet.

The DNO also acts as customer in the contract 
managing the Atomic Weapons Establishment.⁸ The 
SDA manages 52 procurement and support projects 
within the Enterprise.⁹ The Navy, as operator of the 
submarine fleet, also acts as a customer of the SDA. 
The anticipated running costs of the SDA, DNO and 
Navy command in 2018–19 were £220m.

The procurement and maintenance of the different 
elements within the nuclear weapons programme are 
paid for through the MOD equipment budget. The 
MOD maintains an equipment plan which is updated 
annually and gives cost projections for spending 
on equipment for the current financial year and the 
following nine years. This means that for many of 
the upgrade projects within the nuclear weapons 
programme which run for longer than a decade, 
spending estimates for the later part of the project 
may not be as reliable as costs which occur during the 
time covered by the current 10-year equipment plan.

The process of producing equipment plans was 
intended to help the MOD to keep equipment 
spending within the overall funding levels agreed by 
Parliament. In practice, however, recent equipment 
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Figure 1. Breakdown of Enterprise agreed forecast spend, 2018–2019

Notes
1.  Categorisation of costs does not necessarily reconcile 

with the Department’s broader definition of some 

programmes, such as its description of Dreadnought-

class in the Strategic Defence and Spending Review 

2015.

2.  Excludes Joint Forces Command administration spend 

and non-civilian Royal Navy staff spend.

3.  MUFC, the Maritime Underwater Future Capability, will 

replace the Astute class.

4.  SDA – Submarine Delivery Agency; DNO – Defence 

Nuclear Organisation.

5.  Navy support covers in-service submarines, combat 

systems and spares.

6.  Other includes £45 million of efficiencies and an £88 

million forecast spend.

7.  Figures do not sum due to rounding.

DNO support
programmes
142

Other submarines
94

Astute class
532

Dreadnought class
1,131

MUFC class
20
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43

Information
Systems and
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23

Strategic weapons 
and warhead
1,370

Nuclear propulsion
789

Navy support
programmes
630

Nuclear
liabilities
121

SDA
165

DNO
55

Navy
command
0.5

Administration
220

Joint Forces
Command
programmes
43

Submarines
1,778

Submarines
1,778

Enterprise
forecast cost
2018–2019
5,160

Administration

Equipment and support programme

Spending in £m

©national audit office. taken from ‘the defence nuclear enterprise: a landscape review’. used with kind permission.
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Submarines: Dreadnought and Vanguard
Since 1998 the UK’s only nuclear weapons have been 
submarine-based. We are now approaching the end of 
the life of the UK’s Vanguard-class submarines. These 
second-generation nuclear-armed and nuclear-powered 
submarines, are often termed ‘Trident Submarines’ 
after the missile system that they share with US ballistic 
missile submarines. The Vanguard submarines replaced 
the first-generation Resolution class, which were 
equipped with US-made Polaris missiles, in the 1990s.

The UK began the process of replacing the Vanguard 
class with publication of a white paper in 2006,¹⁷ 
eight years after the last Vanguard submarine entered 
service. The preliminary work was undertaken 
following a parliamentary vote in 2007. A further 
parliamentary vote in 2016 was intended to approve 
the main spending decision on construction of new 
submarines, but the project is instead being approved 
in a staged process of decisions,¹⁸ with spending 
control points occurring in 2016, 2018 and 2022.¹⁹

Later in 2016 it was announced that the Successor 
class of submarines would be named the Dreadnought-
class.²⁰ In 2018–19 spending on the Dreadnought 
programme was planned to be £1.249bn.

As with the two previous generations of nuclear-
armed submarines, four Dreadnought submarines 
are planned. The UK’s nuclear-armed submarines are 
based in Faslane (formally known as HMNB Clyde), in 
the Gare Loch on the Clyde estuary, west of Glasgow. 
From around 2020 Faslane will be home to the UK’s 
entire submarine fleet²¹ and in 2017 the UK government 
announced a plan to spend £1.3bn upgrading facilities 

at Faslane.²² Further infrastructure upgrades at Faslane 
costing £4bn are also being considered, but are not 
currently included in MOD spending projections.²³

The Dreadnought submarines are being built at 
Barrow-in-Furness in the shipyard which has produced 
the vast majority of the UK’s nuclear-powered 
submarines. The site is owned and run by BAE 
Systems Marine, a subsidiary of the UK’s largest arms 
manufacturing company.

The deep maintenance of Royal Navy submarines 
takes place at 9 Dock in the Devonport Royal 
Dockyard, Plymouth. Submarine refits have been done 
at Devonport since the 1970s, and it became the sole 
site for submarine deep maintenance in the 1990s.²⁴ 
The Devonport Dockyard is on the same site as the 
Devonport Naval Base, but is owned and operated by 
the private company Babcock Marine Systems.

Submarine reactors: PWR3
The Dreadnought submarines will be powered by a 
new reactor design, the PWR3,²⁵ which will be built at 
Rolls-Royce’s Raynesway factory in Derby. The PWR3 
is based on a US submarine reactor design,²⁶ and will 
run on Highly Enriched Uranium fuel.²⁷

While the site at Derby is privately owned and 
operated by Rolls-Royce, since 2013 the MOD has 
been running the Core Production Capability (CPC) 
programme, which aims to build new facilities 
at Derby and produce reactor cores for the first 
Dreadnought submarine and for Astute-class attack 
submarines.²⁸ In 2018–19 planned spending on the 
CPC was £187m.

Figure 2. SSBN submarines

Name 
(current)

Upgrade project
Name  
(upgraded version)

Key sites
Companies 
involved

Vanguard class
Dreadnought 
programme

Dreadnought class
Faslane, Barrow-in-
Furness, Devonport 
Royal Dockyard

BAE Systems
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proportion of the development costs for the Common 
Missile Compartment (CMC), since it was expected 
that the Dreadnought submarines would come into 
service ahead of the Columbia class, although this 
now looks unlikely to happen.³¹ The CMC has been 
designed to allow for transition to a replacement 
for the D5 missile, as both the Dreadnought and 
Columbia submarines are expected to remain in 
service long past the expected life of the D5.

The UK is also financially contributing to the costs of a 
US-run Life Extension project for the Trident D5 missile 
which has been running since 2002 and involves 
updating the electronics and guidance systems on 
the missile.³² The UK’s total contribution to the Life 
Extension project is expected to be £352m.³³ The work 
is being primarily carried out by US arms manufacturer 
Lockheed Martin and will allow the D5 to remain in 
service until the 2040s, when it is due to be replaced.³⁴

Life extended Trident missiles are now being deployed 
on US submarines³⁵ and HMS Vanguard will probably 
be fitted with life extended missiles after it departs 
Devonport following its current period of deep 
maintenance.

Missiles: Trident D5
As mentioned above, the Vanguard submarines 
are often called by the name of the missile system 
that they carry: Trident. The Trident D5 missile was 
developed and produced in the US and first went into 
service in the UK in the 1990s. The UK negotiated the 
purchase of the Trident system from the US as part of 
the replacement of the Resolution-class submarines 
which were armed with Polaris missiles. The UK 
owns the rights to 58 Trident missiles.²⁹ Missiles are 
taken at random from a common pool of missiles 
shared with the US for loading onto UK submarines. 
The UK government contributes about £12m a year 
to maintain the shared facility in the US where the 
common pool of Trident D5 missiles are kept.³⁰

The Dreadnought submarines will also carry the 
Trident D5, although the D5 is planned to be 
replaced in the 2040s, about 10 years after the first 
Dreadnought-class submarine comes into service. 
The US is also replacing its nuclear armed submarine 
fleet with new Columbia-class submarines and the 
missile compartment will be a shared component, 
identical across the Dreadnought and Columbia-class 
submarines. The UK has actually paid for a significant 

Figure 3. Submarine reactor

Name 
(current)

Upgrade project
Name  
(upgraded version)
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PWR2
Core Production 
Capability 
programme

PWR3
Rolls-Royce 
Raynesway

Rolls-Royce

Figure 4. Ballistic missiles
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Extension 
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Trident D5LE
Strategic Weapons 
Facility (Kings Bay, 
Georgia USA)

Lockheed Martin
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for the decision are currently being refined.³⁹ The formal 
decision itself is expected by 2022,⁴⁰ but the timing and 
outcome will to some extent depend on decisions by 
the US.⁴¹ Production of a new warhead will take around 
17 years after work begins,⁴² and as part of the NWCSP 
there are ongoing projects to reduce “technical, cost 
and schedule risks” once the decision is made.⁴³

In the 2010 Strategic Defence and Security Review 
(SDSR) the UK government decided to reduce the 
number of nuclear warheads per submarine from 48 
down to 40. As a consequence it was also decided 
to reduce the total number of operationally available 
warheads from under 160 to fewer than 120 and the 
overall stockpile to a maximum of 180.⁴⁴ This decision 
appears in part to have been driven by cost,⁴⁵ but in 
the long run it may not result in a reduction in the 
number of sites targeted in the UK’s nuclear attack 
plans, due to the increased accuracy of the Mark 4A. 
The reduction in warhead numbers was completed in 
2015,⁴⁶ and the deployment of the Mark 4A warhead is 
thought to have begun shortly afterwards.⁴⁷

Astute submarines
As well as nuclear-armed submarines, the UK also 
produces nuclear-powered SSN submarines which 
are armed with conventional weapons. It is currently 
in the process of replacing its fleet of Trafalgar-
class submarines with seven newer Astute-class 
submarines. While these submarines do not carry 
nuclear weapons, they are deeply enmeshed in the 
UK’s nuclear weapons programme and support it 
through a number of mechanisms.

Nuclear warhead: Mark 4A
Each Trident D5 missile carries multiple warheads, 
each independently targeted. The warheads are 
designed and built in the UK at two Atomic Weapons 
Establishment (AWE) sites: Aldermaston and 
Burghfield. While there are some differences, the UK 
Trident warheads draw on the design of, and share 
components with, the US W76 warhead.³⁶

The AWE sites are government owned, but run by a 
private consortium. AWE Management Ltd is 51% 
owned by Lockheed Martin, with Serco and Jacobs 
Engineering each holding 24.5% of the shares.

The UK’s warhead production facilities are currently 
in the process of a major series of upgrades, the 
Nuclear Warhead Capability Sustainment Programme 
(NWCSP). This involves a number of large-scale 
building projects and the production of an upgraded 
Mark 4A version of the UK’s nuclear warhead.³⁷ The 
upgraded components increase the likelihood that 
the warhead will explode close enough to its target 
to destroy it. This increased precision potentially 
reduces the number of warheads assigned to some 
hardened targets in the UK’s targeting plan, meaning 
that a greater number of sites could be targeted with 
the same number of warheads, or the same number of 
sites could be targeted with fewer warheads.³⁸ In 2018–
19 planned spending on the NWCSP was £1,014bn.

The end goal of the NWCSP is for the UK to have the 
capacity to produce an entirely new warhead to replace 
the Mark 4A, both in terms of physical infrastructure 
and skills. The initial planning for this new warhead is 
under way. Design work has already begun and options 

Figure 5. Nuclear warhead
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strongly suggests that the programme would be 
unable to survive a much longer period of downtime 
in its current form.

Operationally the SSBN fleet also relies on SSNs to 
ensure that they are not being followed by foreign 
submarines when they are deploying, in an operation 
known in the submarine service as ‘delousing’.⁵² 
The operational requirement that the position of 
a deployed SSBN is unknown to anyone outside 
the submarine is the key driver of the choice of a 
submarine-based nuclear weapons system and is 
fundamental to the deterrence theory used to justify 
the UK’s possession of nuclear weapons. Without 
submarines to perform the delousing role, the 
assumptions and justifications that underpin the UK’s 
nuclear weapons programme are invalid.

Just as the Astute programme plays a supporting role 
in the UK’s nuclear weapons programme, it also plays 
a supporting role in this report. A portion of the costs 
of both the Astute programme and of the submarine 
support costs are included in our calculations of the 
overall cost of the UK remaining a nuclear weapon state.

Both types of submarine are built by BAE Systems at 
Barrow and are powered by the same type of nuclear 
reactor. The Highly Enriched Uranium fuel pellets 
for all submarine reactors are fabricated at AWE 
Aldermaston.⁴⁸ In 2018–19 planned spending on the 
Astute programme was £541m.

Although the Astute programme has a separate 
budget, allowing us to track the cost of building these 
submarines separately, the SSN and SSBN fleets have 
common support and maintenance projects meaning 
that separate costs for the different types of submarine 
are not available.⁴⁹

The Dreadnought submarine design draws upon the 
Astute design, and directly incorporates several of its 
technological systems.⁵⁰ Projects to build successive 
SSN and SSBN classes support each other through 
iterations of technological development, and the 
problems encountered in the former hold many 
lessons for the Dreadnought build. SSN production 
also supports the nuclear weapons programme by 
funding infrastructure and a workforce that would 
otherwise face decades-long fallow periods between 
the production of successive classes of SSBN. The 
consequences of the much shorter gap between the 
production of Vanguard and Astute submarines⁵¹ 

Figure 6. Indicative timeline of programme upgrades⁵⁴

1990s 2000s 2010s 2020s 2030s 2040s 2050s

Warhead

Trident Holbrook Warhead

Mark 4A

New replacement warhead

Submarines
Vanguard

Dreadnought

Missile

Trident II D5

D5 (life extension version)

New replacement missile



14

3. EMERGENT PROBLEMS IN THE 
PROGRAMME

This chapter discusses the problems which are 
emerging in the upgrades to the UK nuclear weapons 
programme, problems with the in-service elements 
of the programme and the relationships between 
them. It is divided into three sections. The first section 
examines the status of the upgrade projects described 
in Chapter 2 and gives an overview of the MOD’s 
approach to estimating the costs of the Enterprise.

The second section looks at interdependencies 
between different elements of the programme by 
discussing issues which either impact upon several 
other programme elements or are exacerbated by 
problems in other areas. The issues discussed in this 
section are: extending the service life of the Vanguard-
class submarines, a fuel element breach issue in the 
PWR2 reactor design, dock capacity at Devonport and 
delays in the Submarine Dismantling Project. A list of 
all the risks identified in this report can be found in 
Figure 7, and a diagram of the connections between 
the interdependent risks can be found in Figure 9.

The third section looks at issues that don’t arise in the 
upgrade projects themselves, but are either caused by 
external factors or have the potential to impact upon 
multiple aspects of the programme which may result in 
cost-overruns and/or delays to the upgrade projects.

Programme Status: Enterprise cost over the 
next 10 years
The DNO held a bottom-up review of all of their 
equipment and support projects in the Enterprise in 
summer 2017, soon after it was set up,⁵⁵ and set out 
predicted spending for 2018–2028. Amongst other 
things the review tried to standardise the confidence 
levels used to estimate the cost of their projects. Before 
the review many of the projects used the 50% cost 
estimate confidence level, meaning that there was a 
50% chance the cost would be higher or lower than the 
estimate. The review required that the internal DNO 
teams use a common standard to calculate risk and 
manage uncertainty, resulting in more of the projects 
being costed at a higher 70% confidence level.⁵⁶

The review found spending in the first 4 years would 
be 26% higher than previous forecasts and predicted 
that overall spending on the Enterprise would exceed 
the available budget by £2.9bn,⁵⁷ equivalent to 6% 
of forecast total spending for 2018–2028.⁵⁸ The 
predicted overspend would have been even higher 
if the MOD had not included assumed savings in 
their calculations. These savings included delaying 
development of the Marine Underwater Future 
Capability (the submarine class that will replace the 
Astute submarines at the end of their service life), 
£669m of savings at AWE, suspending work on the 
defuelling of old submarines and reducing Astute 
acquisition support costs from £590m to £430m.⁵⁹

Delaying spending is a common tactic used by the 
MOD to manage gaps between their budget and 
spending plans.⁶⁰ While these measures may result 
in short-term savings, delaying work on defuelling old 
submarines and reducing the budget for supporting 
the Astute submarines increases the risk of cost 
escalation in the long run,⁶¹ and the MOD concedes 
that higher costs are often the result of delaying work 
on projects.⁶²

In January 2018 the NAO reviewed the MOD 2017–27 
equipment plan and declared it unaffordable, with a 
potential shortfall of £20.8bn.⁶³ In September 2018 
the Public Accounts Committee released a report that 
built on earlier work by the NAO,⁶⁴ with the committee 
chair declaring the infrastructure supporting the 
Enterprise “not fit for purpose.”⁶⁵

The most recent equipment plan released by the 
MOD, which covers the years 2018–2028 and includes 
the figures produced by the DNO bottom-up review, 
estimates that the equipment plan is likely to cost 
£7bn more than the available budget. Of this £7bn 
overspend, 84% is predicted to fall in the first four 
years, presumably in part due to the 26% increase in 
estimated Enterprise costs during that time period. The 
NAO have not published their own assessment of the 
likely size of the hole in the budget for the equipment 
plan, but they say even the MOD’s worst case scenario 
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Figure 7. Programme risks identified in this report

Description of risk Page in report

MOD overall equipment plan costings are an underestimate 14–16

Late changes are made to the Dreadnought design 16

Increased cost of individual components within the programme 17

Reductions in anticipated Enterprise spending from 2026 onwards do not occur 18

Delays to the Astute programme cause delays in Dreadnought programme 19

Delays to MUFC mean Astute service life has to be extended 19

Delays and cost increases in the Nuclear Warhead Capability Sustainment Programme 20

Delays to the Vanguard submarine maintenance schedule 21

Delays to Dreadnought require Vanguard life extension 21–24

Life extension work on Vanguard submarines does not deliver expected increases in service life 21–24

Submarine availability issues cause an interruption to CASD 24 & 41

Fuel element breach problems in the PWR2 reactor design 24–26

Focus on the PWR2 fuel breach issue prevents necessary research on the PWR3 25–26

Limited dock space at Devonport causes delays to the maintenance schedule of in-service 
submarines

26

Upgrading docks at Devonport costs more than predicted 26

Cost pressures or limited dock space delays work on dismantling old nuclear submarines 26–27

Currency fluctuations increase the cost of components sourced from overseas 27–28

A shortage of qualified staff to work on the programme 28

Poor contractor performance or financial difficulties in key companies cause problems in the 
supply chain

29–30

A stagnant civil nuclear sector means the programme needs more financial support than 
currently anticipated

35

The MOD is unable to realise all the savings that are currently included in its cost projections 38–39
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out what it claimed was a “rigorous value for money 
review” which calculated project costs as being in line 
with the initial estimate of £15–20bn, once inflation 
was taken into account.⁷⁴

The 2010 SDSR had predicted savings of £3.2bn in 
the Dreadnought programme, which allowed the 
MOD to claim that the project would stay within the 
earlier estimate.⁷⁵ One significant element of these 
savings was the decision to move the Dreadnought 
delivery back from 2024 to 2028 and to delay the 
project’s Main Gate decision to 2016.⁷⁶ While this 
reduced expenditure during that budget period, it 
did not reduce the overall cost of the Dreadnought 
programme. In fact, the MOD admits that delays of 
this type can often increase costs in the long run.⁷⁷

As a consequence of these changes the assessment 
phase of the Dreadnought programme, which was 
scheduled to complete before the build phase began, 
now overlaps with the build phase by around 4 
years until 2020.⁷⁸ It is unclear whether this meant 
construction began in October 2016 when submarine 
design was less complete than originally envisaged. 
The original intention was for the design to be 70% 
finalised by 2016,⁷⁹ and it was described as 84% 
complete 14 months later in December 2017.⁸⁰

However, senior civil servants were still describing the 
design as only 80%–85% settled more than six months 
later in July 2018.⁸¹ This suggests that progress on the 
design maturity of the submarines was either static or 
even regressing in the first half of 2018. The December 
2018 update to parliament simply described progress 
on the design as “good”.⁸² While the MOD maintains 
that it is usual for a project of this type that the design 
is not fully settled⁸³ at this stage in the process, there 
is a risk that if changes are made to the boat design at 
a late stage in the process this could increase costs.⁸⁴ 
Following the second spending control point in March 
2018,⁸⁵ the build phase entered its second stage.

Construction of the second Dreadnought submarine 
will begin during this phase, and major submarine 

of a £14.8bn maximum risk may be optimistic.⁶⁶ 
The MOD’s senior civil servant has conceded that 
without a fundamental change to the MOD’s funding 
settlement it is inevitable that planned projects will 
have to be delayed, altered or cancelled outright.⁶⁷

Programme Status: Dreadnought
In 2007 when the UK Parliament initially voted to 
begin the process of building a replacement for the 
Vanguard-class submarines the Dreadnought-class 
submarines were planned to come into service from 
2024 and the estimated total cost of the project was 
£15–20bn. At present the estimated total cost of the 
project is £31bn with a £10bn contingency. 

The MOD has not given a public in-service date for 
the first boat, just maintaining that it will be delivered 
in “the early 2030s”.⁶⁸ The 2018–28 equipment plan 
gives no in-service date or performance indicators 
for the Dreadnought programme, saying that these 
will be set “when the decision to manufacture is 
taken”.⁶⁹ The MOD have also declined to let the Public 
Accounts Committee know the key milestones for 
the Enterprise, citing national security concerns and 
commercial confidentiality.⁷⁰ The slippage of over 6 
years from the original 2024 date is due to a number 
of reasons: delays in design and engineering plans, a 
desire to save money and getting agreement across 
government for the plans.⁷¹

The government’s Infrastructure and Projects Authority, 
which monitors progress in high value government 
projects gives the Dreadnought programme an 
‘Amber/Red’ rating, meaning that “successful delivery 
of the project is in doubt, with major risks or issues 
apparent in a number of key areas” and that “urgent 
action is needed to address these problems and/or 
assess whether resolution is feasible.”⁷²

After the 2007 vote the Dreadnought programme 
entered the concept phase, which settled key decisions 
about the submarines and propulsion systems and 
agreed the outline design.⁷³ As a condition of the 2010 
Coalition Government Agreement the MOD carried 
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Given how quickly overall costs have risen since, the 
savings claimed in 2010 appear to have been either 
illusory, or completely dwarfed by the degree to which 
the cost of the project had been underestimated.

There are many indications that costs continue to 
escalate within the Dreadnought programme. In April 
2018 it was reported that the cost of the trim and 
compensation system, which ensures the submarine 
remains level in the water,⁹² was going to be five times 
more than originally expected. At the predicted cost of 
£270m this system alone will cost more than a Type 31 
frigate.⁹³

In August 2018 it was reported that faulty welds had 
been discovered in some of the Common Missile 
Compartments (CMCs) that are being produced for 
the Dreadnought programme and US Columbia-class 
submarines. As well as the likely cost implications, 
there has also been speculation that the faulty weld 
issue could affect the overall schedule for the project, 
since the CMCs were amongst the early lead-in 
items purchased before the 2016 vote.⁹⁴ While it 
appears that there has been a knock-on effect on 
costs and timings, the MOD has said that the overall 
Dreadnought budget and timescale will not change.⁹⁵
 
When the first build phase of the Dreadnought 
programme was approved in June 2016 the MOD knew 

components such as the gearboxes, main engines and 
generators will be purchased. Funds have also been 
provided for building work at Barrow-in-Furness and 
Raynesway. Construction of the first Dreadnought 
submarine began after the 2016 vote in parliament 
and the main pressure hull units for the submarine are 
currently under construction.⁸⁶ The submarines will 
be built in separate modular sections, before being 
brought together towards the end of the process.⁸⁷

The estimated cost of the Dreadnought programme 
was dramatically scaled up in the 2015 SDSR to 
nearly double the £15–20bn that had been previously 
claimed. The MOD said this was the result of the “first 
really rigorous estimate of costs”,⁸⁸ contradicting 
what had been claimed about the ‘rigorous value for 
money review’ five years earlier. The burgeoning cost 
of the project was the cause of Treasury opposition 
to the choice of the PWR3 reactor over less expensive 
alternatives, meaning further delays to the project.⁸⁹

Of the claimed £3.2bn savings in the 2010 SDSR, 
£2bn were simply the result of deferring spending into 
the future by postponing the Dreadnought in-service 
date.⁹⁰ As mentioned above,⁹¹ both the MOD and 
NAO are aware of the potential for delays like this to 
increase costs. In the long run, the likely consequence 
of such measures is of higher costs due to inflation as 
well as time and other pressures later in the project. 

Figure 8. Project health rating over time²³⁵

Project 2013 2014 2015 2016 2017

Astute Amber Amber Amber/Red Amber/Red Amber/Red

Core Production Capability Green Green Amber Amber Red

Dreadnought (previously ‘Successor’) Amber/Red Amber Amber/Red Amber/Red Amber/Red

Nuclear Warhead Capability 
Sustainment Programme

Redacted Redacted Redacted Redacted Redacted
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had not decided how much of this £1bn will be spent on 
the Dreadnought programme,¹⁰¹ but it seems likely that 
the £400m of extra funding for Dreadnought announced 
in December 2018 will be taken from this £1bn.¹⁰² The 
Treasury has confirmed the money is additional funding 
but failed to confirm whether any of it would be taken 
from the £10bn Dreadnought contingency.¹⁰³

Current projections predict annual spending on 
submarines will rise from £1.9bn in 2018–19 to £2.5bn 
in 2023–24. Spending is then predicted to reduce to 
£2.2bn in 2026–27, with spending in 2016–27 and 
2027–28 predicted to be under budget.¹⁰⁴ The vast 
majority of the predicted overspend on the MOD 
equipment plan is due to occur in the years up to 
2022,¹⁰⁵ meaning there is significant potential for 
intentional delays to equipment spending and other 
problems to drive up costs within the programme and 
across equipment spending as a whole. If submarine 
spending does not begin to fall after 2024 that would 
indicate that the future savings included in the MOD’s 
cost estimates are unlikely to materialise.

that the project was unaffordable within the budget at 
that time.⁹⁶ Although the MOD publicly claims that the 
Dreadnought programme will remain within the £31bn 
budget, in March 2018 it was announced that £600m 
of the £10bn contingency would be used in the current 
financial year.⁹⁷ As this contingency is not currently part 
of any budget that has been allocated to the MOD, the 
Treasury had to sign off on the extra £600m.⁹⁸

The MOD has declined to give details about what 
this £600m would be spent on,⁹⁹ but said it would 
be used to ‘de-risk’ the project and will ensure that it 
stays within the £31bn overall budget.¹⁰⁰ However, it is 
additional money and no details have been provided 
about how it will be allocated, so there is no evidence in 
the public domain that it will be offset by future savings.

A further £1bn of extra funding was awarded to the 
MOD in the October 2018 budget, with nuclear 
weapons being one of the named priorities for this 
money. £200m will be spent in financial year 2018–19 
and £800m the following year. Initially the MOD said it 

Astute-class submarines: HMS Audacious ready for launch, HMS Anson and HMS Agamemnon under construction.
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do not appear to be manageable or resolvable.” The 
failure to significantly improve performance as the 
Astute programme has progressed suggests that the 
problems experienced during Astute-class production 
cannot be ascribed to teething difficulties and may 
well also arise in the Dreadnought programme.

To try and address the £1.3bn shortfall in the Defence 
Equipment Plan for 2018–19, the MOD decided to 
delay work on the Astute programme,¹¹⁴ which had 
already seen a £199m cost increase and a 9 month 
delay the previous year.¹¹⁵ As discussed above,¹¹⁶ 
these delays have the potential to drive up costs in 
the long run. Delays to the Astute programme also 
have the potential to slow progress in building the 
Dreadnought-class submarines as they are being built 
in the same facility.

Although the Astute-class submarines are still being 
built, the MOD already has a timetable in place for 
building a successive SSN class for when the Astute-
class submarines reach the end of their service life. In 
March 2018 the MOD delayed work on developing this 
replacement, known as the Marine Underwater Future 
Capability (MUFC), by two years in order to offset 
rising costs in the Enterprise.¹¹⁷ As with the delays to 
other projects, delaying this spending may result in 
increases to the overall cost of the MUFC project, and 
long delays to the MUFC in-service date could result 
in the Astute-class submarines undergoing costly life-
extension work.

Programme Status: Nuclear Warhead 
Capability Sustainment Programme
The MOD withholds information from the major 
projects data it releases about the Nuclear Warhead 
Capability Sustainment Programme (NWCSP). Apart 
from the predicted end date of the 3rd April 2025, a 
brief list of project aims and the total project cost, all 
other information is redacted.¹¹⁸

While this secrecy makes it impossible to be certain 
about the overall health of the project, information 
in the public domain about progress on three key 

In total, £1bn of extra funding for the Dreadnought 
programme has been announced in the 2018–19 
financial year. The lack of clarity over whether the 
full sum will be taken from the £10bn Dreadnought 
contingency raises questions over both the 
MOD’s financial planning and its commitment to 
transparency. Even if none of the additional funding 
from the 2018 budget is taken from Dreadnought 
contingency, the £600m of contingency funding alone 
represents overspending at such a rate that the £10bn 
will be spent by 2034 if it were to continue, long before 
all the submarines are built.¹⁰⁶

Programme Status: Astute
The cost increases and delays to the Astute 
programme are well known, with the overall cost of 
the project expected to be about £1.7bn higher than 
the original budget¹⁰⁷ and the first three boats being 
nearly five years late.¹⁰⁸ This is often ascribed to the 
delay between the end of the Vanguard project and the 
building of the Astute-class submarines.

Although there were only three years between the 
completion of the last Vanguard-class submarine and 
work commencing on the first Astute-class submarine, 
this gap caused significant financial difficulties in 
the sector and the loss of key skills.¹⁰⁹ However, 
predictions that performance would improve later in 
the project proved optimistic. The 2015 major projects 
report predicted that the last three Astute boats would 
be on time and deliver savings of nearly £100m.¹¹⁰ 
At the time of writing the last four submarines are 
on average 27 months behind schedule, compared to 
the average 19 month delay on the first three.¹¹¹ The 
project is predicted to go 4% over budget in 2018–19 
and the most recent estimate for overall cost is 
£9.9bn: almost £100m over the forecast in 2015.¹¹²

The Infrastructure and Projects Authority (IPA) rates 
the health of the Astute programme as ‘Red’,¹¹³ 
meaning that “successful delivery of the project 
appears to be unachievable” and there are “major 
issues with project definition, schedule, budget, 
quality and/or benefits delivery, which at this stage 
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The total projected cost of the Nuclear Warhead 
Capability Sustainment Programme is £19.9bn, 
around £2bn below the 2013 estimate.¹³³ It is unlikely 
this is entirely due to the suspension of the Pegasus 
uranium facility.¹³⁴ In answer to a parliamentary 
question in late 2018 the MOD revealed that four 
projects which had been planned under the NWCSP 
were no longer going ahead and existing facilities 
are planned to be used instead, including a new 
plutonium facility and a chemical processing facility.¹³⁵ 
It seems likely that the cancellation of these projects 
accounts for much of the £2bn reduction in overall 
cost since 2013, though savings elsewhere in the 
NWCSP may have also helped to offset the cost 
increases in the Mensa and Teutates projects. If any of 
these facilities will need to be built in the future, this 
would entail an additional cost that is not currently 
included in the MOD’s projections.

Programme Status: Core Production Capability
In 2017 the CPC project was forecast to be £120m over 
budget,¹³⁶ and according to the NAO it is currently 
delayed by two years.¹³⁷ The IPA currently gives the 
project a ‘Red’ rating. The causes of these delays 
and cost increases are discussed in the section on 
Vanguard reactor problems later in this chapter.¹³⁸

Programme Status: Devonport
The Office for Nuclear Regulation (ONR) has held 
Devonport under enhanced regulatory attention since 
2013 and there is a Nuclear Safety Improvement Plan 
in place to try and improve safety standards at the 
site.¹³⁹ ONR inspections in 2017 identified numerous 
problems in the project to build a new defuelling 
facility in the submarine refit complex between 14 and 
15 docks. These included problems with the fire alarm 
detection and emergency lighting systems.¹⁴⁰

ONR inspections found operational problems in 
the procedures that deal with the Reactor Access 
House in 9 Dock, which is used to remove nuclear 
reactor components and spent fuel during defuelling 
operations.¹⁴¹ Following a series of events over a 
five week period in May and June 2017, the Dockyard 

facilities being built as part of the project may be 
indicative of progress in the NWCSP as a whole.

The 2018 NAO Nuclear Landscape report revealed that 
work to replace the facility in AWE Burghfield where 
nuclear warheads are assembled and disassembled 
(‘Project Mensa’) was delayed by 6 years and expected 
to cost £1.8bn, an increase of 146% over the original 
budget of £734m.¹¹⁹ The MOD is now aiming for a 
project completion date in 2023.¹²⁰ Due to the delays, 
the Office for Nuclear Regulation (ONR) has said that 
work in the current facility, which probably dates back 
to the 1950s, may have to stop.¹²¹ The delays seem to 
have been due to the building work beginning when 
the design for the new facility was only 10% or 20% 
settled, which may have been done to forestall an 
earlier threat of regulatory action in 2008.¹²²

The same NAO report revealed that work on a 
replacement uranium facility known as ‘Pegasus’ 
is currently suspended,¹²³ and the MOD is now 
reconsidering whether it is required.¹²⁴ The reasons 
for this have not been given, but the project was 
known to be behind schedule and over budget.¹²⁵ 
Safety concerns with the current uranium processing 
building, A45, have previously been the cause of 
regulatory action when corrosion was discovered in 
the steel columns supporting the building.¹²⁶ Failure to 
replace old facilities is one of the reasons that the two 
AWE sites remain in enhanced regulatory attention.¹²⁷

The Teutates project is a joint France/UK initiative 
to build a hydrodynamics facility that will be used 
to support warhead design work.¹²⁸ Since 2015 the 
UK has been paying half the cost of building the 
facility.¹²⁹ The project is now over budget, again as a 
consequence of spending approval having been given 
while the facility design was “relatively immature”.¹³⁰ 
The UK contribution to Teutates is taken from the 
NWCSP budget,¹³¹ so savings elsewhere in the 
NWCSP have had to be found to offset the Teutates 
cost increases.¹³²
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When it was revealed that the delivery date of the first 
Dreadnought submarine was being moved back to 
2028 Admiral Lord West, previously Chief of Naval 
Staff, called the plan “bloody dangerous” and “very 
high risk”, saying that it was contrary to the advice he 
had been given when he was in post.¹⁵¹

Limiting the extended service life of the Vanguard-
class submarines to 37 years is also dependent on the 
Dreadnought-class submarines being delivered on 
time, which itself could be affected by further delays 
in the Astute programme. Given that the Astute-class 
submarines are being built by the same workforce at 
the same site in Barrow-in-Furness, and the last four 
are on average 27 months behind schedule,¹⁵² there is 
definitely a risk of knock-on delays to the Dreadnought 
programme.

It is not at all clear that that the service life of the 
Vanguard-class submarines can continually be 
extended in the event of delays to the Dreadnought 
programme. The Trident Alternatives Review says that 
the service life of the Vanguard-class is determined by 
the life of certain critical components, and lists several 
parts of the propulsion system as examples: the 
reactor pressure vessel, steam generators, condensers 
and gearbox. While these parts could be refurbished 
or replaced this would need to happen during a 
scheduled deep maintenance period and the lead-in 
time for manufacturing the components means that 
they would have to be ordered years ahead of time.¹⁵³

Given these limitations and the fact that only one 
dock is available at Devonport, it may not be possible 
to extend the life of the Vanguard-class submarines 
any further than currently planned. If it is possible, it 
would likely involve disproportionate cost for relatively 
modest increases in service life.

The Trafalgar-class submarines, which are being 
replaced by the Astute-class, have needed significant 
work for relatively short life extensions which will 
give them a service life of 32 years¹⁵⁴ compared to 37 
years or more for the Vanguard class. HMS Trenchant 

temporarily ceased crane operations in 9 Dock, 
where HMS Vanguard is currently undergoing deep 
maintenance and refuelling. The ONR said that the 
way that crane lifting operations were carried out “fell 
short of the required standard”.¹⁴²

Operations only recommenced after the ONR 
approved temporary arrangements to ensure the 
safety of lifting operations and maintenance and 
Devonport Royal Dockyard Limited (DRDL) had 
to request a 3 week extension of the deadline for 
meeting improvement notices. The ONR approved 
the extension and the improvement notices were 
eventually closed at the end of 2017.¹⁴³ In spite of this 
two further crane incidents occurred at Devonport in 
September 2018, resulting in another halt to crane 
work on site and an investigation by the ONR.¹⁴⁴ It is 
not currently known whether these problems will affect 
the Vanguard submarine maintenance schedule.

Concerns have been raised in the press about the 
profitability of Babcock, the contractor who run 
operations at Devonport. These are discussed in 
the ‘supply chain’ section below.¹⁴⁵ It was also 
reported that the MOD was unhappy with Babcock’s 
performance¹⁴⁶ and had given the company until the 
end of 2018 to demonstrate that maintenance work on 
HMS Vanguard would be completed on time.¹⁴⁷

Interdependencies: Vanguard submarine life
When the Vanguard-class submarines were designed, 
their service life was planned to be 25 years.¹⁴⁸ For 
the oldest of the class, HMS Vanguard, 2018 marked 
its 25th year in service. As stated above,¹⁴⁹ the MOD 
does not give a firm in-service date for the first 
Dreadnought-class submarine, other than the ‘early 
2030s’. Even if HMS Vanguard is retired as soon as 
deep maintenance on all the Vanguard submarines 
has been completed in 2030, several years before the 
first Dreadnought comes into service, it will be 37 
years old, a service life almost 50% longer than it was 
originally designed for.¹⁵⁰
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Figure 9. Interdependent risks in the UK’s nuclear weapons programme
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Key

Project delays
1.  Delays to the Astute submarine manufacture 

could have a knock-on effect and cause delays in 
the Dreadnought programme.

2.  Delays to the Marine Underwater Future Capability 
(MUFC) programme may mean that the service 
lives of Astute submarines have to be extended.

3.  Further Delays to the Dreadnought programme 
would mean further extensions to the service 
lives of Vanguard submarines.

Cost pressures
4.  Work on developing the Marine Underwater Future 

Capability (MUFC) has been delayed to offset 
cost increases elsewhere in the programme.

5.  AWE have been asked to make savings to offset 
cost increases elsewhere in the programme.

6.  Cost pressures elsewhere in the programme 
could delay spending approval for new dock 
capacity at Devonport.

Devonport dock capacity
7.  Unscheduled Vanguard submarine refuelling or 

deep maintenance would increase the pressure 
on dock capacity at Devonport.

8.  Unscheduled Astute submarine refuelling or 
deep maintenance would increase the pressure 
on dock capacity at Devonport.

9.  The availability of Astute submarines for service 
could be impacted by a lack of dock capacity at 
Devonport.

10.  The availability of Vanguard submarines for 
service could be impacted by a lack of dock 
capacity at Devonport.

11.  The availability of Dreadnought submarines 
for service could be impacted by a lack of dock 
capacity at Devonport.

Unscheduled refuelling and core production
12.  Unscheduled refuelling of Vanguard submarines 

would require unplanned production of new 
reactor cores at Rolls-Royce.

13.  Unscheduled refuelling of Astute submarines 
would require unplanned production of new 
reactor cores at Rolls-Royce Raynesway.

14.  Core production delays at Rolls-Royce Raynesway 
could delay the in-service dates for Dreadnought 
submarines.

Submarine dismantling
15.  Cost pressures elsewhere in the programme 

are delaying the dismantling of old nuclear 
submarines.

16.  A lack of dock capacity at Devonport could 
impede progress in the dismantling of old 
nuclear submarines.

17.  Delays in submarine dismantling would reduce 
capacity for storing Vanguard submarines when 
they leave service.

18.  Delays in submarine dismantling would reduce 
capacity for storing Astute submarines when they 
leave service.
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went to sea in 2017 after a “complex and lengthy” 
maintenance period.¹⁵⁵ The maintenance, which 
seems to have finished in 2016, included a double 
motor generator change in dry dock, external hull paint, 
changing the main battery, extensive hull surveillance 
work, wide-ranging system surveys and a package 
of planned maintenance on the reactor system – 
amounting to more than 650,000 direct labour hours. 
All this work has extended the submarine’s operating 
life for just two further years until 2019.¹⁵⁶ 

A starker example is the Resolution-class submarine 
HMS Renown, which underwent a 5-year refit in the late 
1980s and early 1990s at a cost of £200m, but was only 
able to complete three patrols before a defect took it 
out of service and resulted in its eventual scrapping.¹⁵⁷

The decision to try and extend the life of the Vanguard 
submarines so far beyond their original service life 
calls into question whether it will be possible for the 
UK to continuously keep one submarine deployed 
at sea during the transition to the Dreadnought 
submarines. This issue is examined at length in the 
report ‘(Dis)Continuous Deterrence’,¹⁵⁸ which makes 
the case that commitment to Continuous At Sea 
Deterrence (CASD) has been more flexible in the past 
than rhetorical commitments to it would suggest, and 
that the MOD will struggle to maintain CASD in the 
early 2030s.

Interdependencies: Vanguard reactor fuel 
breach
In 2012 radioactive material was discovered in the 
primary cooling circuit of HMS Vulcan – the on-shore 
nuclear reactor used to study the workings of PWR2 
reactors which power Vanguard-class submarines. 
This was due to a breach in the cladding of the 
Highly Enriched Uranium fuel in the reactor, allowing 
radioactive material to contaminate the water. News 
of the breach was not made public until 2014, when 
it was announced that HMS Vanguard would have to 
undergo an unscheduled refuelling.¹⁵⁹

Until this time it was assumed that the Vanguard-class 
submarines would not need refuelling for the rest 
of their service lives, as they had all been fitted with 
the latest PWR2 reactor cores (known as ‘H Cores’) 
during their first deep maintenance cycle. The Core 
Production Capability (CPC) project, which involved 
the production of the last H Cores, the replacement 
of the production line and the production of the first 
J Cores for the Dreadnought submarines, went from 
being a forecast £66m under budget in 2013¹⁶⁰ to a 
predicted 52 month delay and an increase in cost of 
nearly £250m in 2015.¹⁶¹

The refuelling of HMS Vanguard was part of a 
maintenance package described as the “largest single 
submarine refit package ever carried out in the UK”¹⁶² 
and was due to complete in 2018 at an estimated 
£270m.¹⁶³

The original plan for the CPC project involved the 
replacement of much of Rolls Royce’s reactor core 
factory at Raynesway.¹⁶⁴ The facilities were to have 
been demolished, but instead it was decided to keep 
both production lines open to allow manufacturing of 
the H and J cores in parallel.¹⁶⁵ The cost of producing 
extra H cores for the refuelling also drove up the cost 
of the CPC.¹⁶⁶ The recent announcement of a £235m 
contract for Rolls-Royce¹⁶⁷ may also have been partly a 
consequence of the reactor issue.

Consequences for the Vanguard fleet
The government presented the refuelling of HMS 
Vanguard as a precaution, but decided not to refuel 
HMS Victorious, the second oldest Vanguard-class 
submarine. When this decision was announced 
in November 2018, it was said to be based on an 
“evidence-based assessment”.¹⁶⁸ The MOD have 
declined to provide details on the scope of that 
assessment, but the decision was taken before a full 
examination had been done of the fuel from the HMS 
Vulcan on-shore reactor¹⁶⁹ or the fuel removed from 
HMS Vanguard.¹⁷⁰
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information about the MOD’s risk appetite within 
the programme. Whatever the likelihood of these 
problems occurring in the other three Vanguard-
class submarines, the MOD appear to have decided 
that accepting the risk is preferable to the cost of 
additional refuelling.

Wider consequences
The potential for fuel breaches to occur on the 
Astute-class submarines, which are also powered by 
the PWR2 reactor and fitted with H cores, is not yet 
known. There may be a greater risk of such problems 
occurring on Astute submarines, since the nature of 
their deployment means that they potentially make 
greater power demands on their reactors than the 
SSBN fleet, which usually patrol at a very slow speed 
in order to minimise the chances of detection.¹⁷⁴ 

When the fuel breach was discovered, changes were 
made to the core production process for quality 
assurance¹⁷⁵ and a more stringent inspection was 
put in place for the J cores.¹⁷⁶ These changes have 
presumably reduced the risks of the problem occurring 
in the cores produced after 2012, but would not have 
been in place when the cores for the two oldest Astute-
class submarines were produced.

The PWR3 reactors which will power the Dreadnought 
submarines are based on a US reactor design, so there 
is no reason to think that the fuel breach problem is 
likely to occur in Dreadnought submarines. However, 
the final design for the PWR3 reactor was formally 
settled in 2010, before the fuel breach issue came 
to light,¹⁷⁷ so it will not have been possible to make 
significant design changes based on learning from the 
problem.

Before the discovery of the fuel breach a decision was 
taken not to build a ‘lead core’ prototype for the PWR3 
reactor, as had been done for the PWR2 with HMS 
Vulcan. When the fuel breach was discovered, the 
MOD commissioned a review of the decision not to 
build a prototype PWR3 reactor. The review concluded 
that other testing and modelling could substitute for 

It is not possible to be certain about the level of risk 
entailed in deciding not to refuel HMS Victorious until 
more is known about the nature of the assessment. The 
MOD has refused to confirm whether there have been 
any problems with the fuel on either HMS Vanguard or 
HMS Victorious,¹⁷¹ but has said there are no plans to 
refuel the remaining two Vanguard-class submarines.

Contamination of the cooling circuit due to a fuel breach 
on one the submarines would be unlikely to pose a 
serious risk to the crew, but it would be more likely to 
prevent the submarine being available for deployment. 
The costs of dealing with a further breach could be 
greater than the cost of refuelling HMS Vanguard as part 
of its deep maintenance. Given that the problem could 
only be remedied during a deep maintenance period at 
Devonport, there would also be uncertainties around 
the ability of the SSBN fleet to maintain continuous at 
sea deployment. Additional H cores would also need 
to be produced at Raynesway. It is unclear whether 
current CPC plans allow for this possibility. 

Reactor safety on submarines is overseen by the 
Defence Nuclear Safety Regulator (DNSR), an 
internal MOD body. Until 2015 the MOD published 
annual reports by the DNSR, but since then it has 
refused to publish the reports or even the one-word 
safety assurance rating given by the DNSR (either 
‘substantial’, ‘limited’, or ‘no’), saying that to do so 
would “impact national security”.¹⁷²

In the 1980s a decision was taken by the Thatcher 
Government to overrule the concerns of safety 
regulators and keep the Renown-class Polaris 
submarines on continuous deployment despite there 
being known problems with the reactor pipework.¹⁷³ If 
an unanticipated fuel breach were to occur in one of 
the Vanguard-class submarines, the government could 
face similar choices over whether to heed safety advice 
or end continuous deployment.

While the specifics of the assessment that informed 
the decision not to refuel HMS Victorious have not 
been made public, the decision does provide some 
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broader upgrade project is needed to further increase 
nuclear submarine dock space.¹⁸⁶

It is not clear to what extent the problems in 
Devonport mentioned above¹⁸⁷ are the result of 
managerial culture, lack of funding or caused by other 
factors. Whatever the reason, the current problems at 
the site give rise to the question of whether Babcock 
would be able to effectively manage the building 
projects needed to mitigate the bottleneck issues.

Upgrading a dock for nuclear defuelling exercises 
is a major engineering and construction process. 
Refuelling the Vanguard submarines involves cutting 
an access hole in the top of the submarine and 
carrying out a chemical decontamination of the 
reactor before removing the spent fuel and reactor 
components into a shielded water tank. Machinery 
in 9 Dock allows this process to take place as well 
as incorporating services that allow the reactor to be 
cooled while operations are ongoing.¹⁸⁸ The upgrade 
project for 9 Dock, which was completed in 2002, saw 
its cost quadruple to £1bn.¹⁸⁹

The MOD is reportedly considering a major upgrade 
project at Devonport to address dock capacity, which 
will incorporate the earlier dock upgrade plans. 
The NAO reported that the project will cost an 
estimated £1bn,¹⁹⁰ but this figure does not appear 
to be supported by a rigorous costing exercise. 
Given the eventual cost of the 9 Dock upgrade nearly 
twenty years ago was £1bn, it seems likely to be an 
underestimate. However it has been derived, this 
figure it is not currently included in the MOD’s future 
budget estimates for the Enterprise, and given the 
history of the 9 Dock upgrade and the problems with 
the current work at Devonport, it seems likely that a 
major upgrade project there would face rising costs as 
time progressed.

Interdependencies: Submarine dismantling
Any pressure on operations at Devonport, and 
cost pressures on the Enterprise in general, are 
likely to lead to further delays to the submarine 

the lack of a prototype, but warned that in its attempts 
to reduce costs the MOD was introducing risks, and 
that dealing with problems such as the fuel breach 
was crowding out research which would provide a full 
understanding of the condition of the PWR3 reactors 
towards the end of their life.¹⁷⁸ In October 2018 the 
MOD refused to give details about which of the review 
recommendations had been put into place, saying that 
it would be too expensive to provide the information.¹⁷⁹

Interdependencies: Devonport dock capacity
As mentioned above,¹⁸⁰ the limited dock space at 
Devonport for the maintenance and decommissioning 
of nuclear submarines has the potential to cause 
delays in other areas of the programme and to be 
exacerbated by problems occurring elsewhere. This is 
an issue for all types of submarine, but it is particularly 
acute for SSBNs, which can only be accommodated 
at 9 Dock. This means that the defuelling of the 
Vanguard submarines when they come out of service 
will have to be fitted around the deep maintenance 
cycle for the Dreadnought fleet.¹⁸¹ Major bottlenecks 
are expected to arise when deep maintenance is 
being done on the Astute-class submarines in the 
early 2020s and on the Dreadnoughts in the early 
2040s.¹⁸² Any unplanned refuelling of the Vanguard 
fleet or further life-extension work will compound this 
problem and resultant delays to the schedules for 
Astute or Dreadnought deep maintenance could affect 
the availability of in-service submarines.

The Astute submarines will be accommodated in the 
smaller 14 Dock or 15 Dock¹⁸³ instead of competing 
with the Vanguard and Dreadnought submarines 
for space in 9 Dock. These docks were designed for 
the earlier Trafalgar and Swiftsure classes of SSN¹⁸⁴ 
and a new defuelling facility is currently being built 
to service them.¹⁸⁵ However, the UK’s entire fleet of 
20 out-of-service nuclear submarines are currently 
laid up in Devonport and Rosyth, and nine of them 
will need to be defuelled in these docks. The MOD’s 
plans to upgrade an existing dock at Devonport to the 
regulatory standards required for work on SSNs are 
currently on hold because there is a recognition that a 
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subs will have to be cleared in order to make space 
for Vanguard and Astute subs when they come out of 
service.¹⁹⁸ There is also probably a limit to how long 
the ONR, not to mention local people and MPs, will 
tolerate the lack of progress on dismantling.¹⁹⁹

The ongoing failure to deal with the legacy of the UK’s 
old nuclear submarines is obscuring the full cost of 
the nuclear weapons programme from the public 
at the same time as driving up the overall costs by 
increasing storage fees. As time goes by there will 
probably also be cost implications as the submarines 
slowly degrade, due to the increasing complexity of the 
dismantling work and the declining quantity of scrap 
metal that can be reclaimed. While the sums involved 
are small in comparison to other costs within the 
programme, they are not negligible.

However, the greater risk in failing to move ahead 
with submarine dismantling is more likely to be that 
pressure from regulators, MPs or the public could 
force action to be taken at a time which is not of the 
MOD’s choosing, diverting funds and staff attention 
from other priorities. In April 2019 the NAO published 
a detailed report on submarine dismantling,²⁰⁰ 
prompting the chair of the Public Accounts Committee 
to decry the “dismal lack of progress” and call for the 
MOD to urgently “get a grip”.²⁰¹

External and cross-cutting risks: currency 
exchange rates
Given the close cooperation between the UK nuclear 
weapons programme and that of the United States, a 
substantial number of components for the programme 
are likely to be sourced from the US in addition to the 
Dreadnought Common Missile Compartment. Each 
year from 2018 to 2028, between 8% and 19% of the 
MOD’s estimated equipment plan costs are priced in 
foreign currency.²⁰² The proportion of foreign currency 
costs in the nuclear weapons programme has not 
been made public, but one estimate puts it as high as 
40%.²⁰³ The MOD works with the Treasury to mitigate 
the risk of currency fluctuations by hedging against a 
proportion of its foreign currency costs for the next 3 

dismantling project. As mentioned above, all of the 
UK’s old nuclear submarines are yet to be disposed 
of. There are 20 submarines that still need to be 
decommissioned, nine of which are still carrying fuel.

The MOD has been planning to defuel and dismantle 
the submarines since 2000,¹⁹¹ but it is clear that dealing 
with the issue is not a priority for the department. In 
evidence to the Defence Select Committee in 2016, three 
senior MOD civil servants were unable to say how many 
submarines had been dismantled, even though the 
correct answer was ‘none’.¹⁹²

Defuelling was suspended in 2004 after a review by 
the Office for Nuclear Regulation (ONR). Facilities 
were supposed to be upgraded and ready by 2017, 
but in 2016 MOD decided to delay the project with 
the intention of bringing it within a wider upgrade 
plan. This includes an aspiration to renegotiate the 
defuelling contracts.¹⁹³ As mentioned above, this wider 
upgrade is estimated to cost £1bn, which may well be 
an under-estimate. Given the existing cost pressures 
in the programme this price tag is likely to delay any 
approval of the upgrade plans, further delaying the 
defuelling and dismantling of the old submarines. 

The MOD has £3.3bn set aside for the storage and 
disposal of the 20 submarines which are currently laid 
up, plus 7 more Trafalgar-class and Vanguard-class 
submarines that are still in service.¹⁹⁴ As well as the 
dock issue, the MOD has been clear that cost and 
a shortfall in skilled personnel who could undertake 
the work are also inhibiting progress on submarine 
dismantling.¹⁹⁵ No timetable has been agreed for the 
work, but the MOD intends to approve a plan and 
timetable in 2019.¹⁹⁶

While delaying the dismantling work is an easy way 
for the MOD to defer costs in the short-term, and 
problems elsewhere in the Enterprise can translate 
into further delays,¹⁹⁷ the work cannot be deferred 
indefinitely. Maintenance and storage costs have 
averaged about £2.5m a year over the last 10 years 
and according to the NAO the backlog of laid-up 
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identified the loss of staff as a specific risk to core 
manufacturing. Even with a workforce that had 
doubled in the previous few years, the review said 
there was no spare staff capacity at Rolls-Royce.²¹¹

A lack of staffing has been cited as a risk in many of the 
DNSR reports prior to them being censored in 2015.²¹² 
In January 2018 the MOD lacked 337 skilled nuclear 
staff.²¹³ The Navy is also struggling to attract potential 
submariners²¹⁴ and is trying to find ways to make the 
service more attractive to potential recruits.²¹⁵

Government and the nuclear industry both expect 
the shortage of skilled nuclear workers to continue. 
An additional 7,000 full-time staff are thought to be 
needed up to 2021, which will require a doubling of 
new recruits.²¹⁶ Skilled managers are also in short 
supply, with commercial management and project 
control skills being lacking. In March 2018 the SDA 
was using 80 contractors to cover gaps and the 
expected spend on contractors in 2018–19 is £6m.²¹⁷ 
In August 2018 the MOD disclosed that 15% of their 
civilian positions for Nuclear Suitably Qualified 
and Experienced Personnel (NSQEP) were unfilled. 
They refused to disclose the number of unfilled 
military NSQEP posts, saying that to do so would be 
detrimental to the armed forces.²¹⁸

The naval test reactor review does discuss the 
damage caused by the fallow period in the civil and 
military nuclear industries to the skills base, but it 
also highlighted the risk that a resurgent civil nuclear 
sector could poach personnel from the military nuclear 
sector. Due to the security restrictions on military staff 
and the pay differences, the review expected traffic in 
the opposite direction to be minimal. Alongside the 
ageing expert community working on military reactors, 
this was described as having the potential to become a 
“perfect storm”.²¹⁹

years.²⁰⁴ Any foreign exchange costs not covered by 
this mechanism will need to be paid for from one of 
the MOD’s contingency budgets.²⁰⁵

This is a sensible strategy if the economic fundamentals 
mean that currency movements are likely to average out 
over a 3 year period. However, in the case of a decades-
long project involving significant dollar purchases 
like Dreadnought it is risky. As some Brexit scenarios 
suggest the UK will suffer long-term economic damage 
and currency depreciation,²⁰⁶ these long-term currency 
changes, which have not been hedged against, would 
drive up the overall cost of the programme.

While the exchange rates used in the 2018–28 
equipment plan are more realistic than those used in 
the previous year, the NAO noted the long-term fall 
of the Pound against the Dollar when assessing the 
affordability of the plan.²⁰⁷ In early 2019 the exchange 
rate was almost 10% below the levels used for every 
year of the current plan, and almost 35% below its 
level in early 2008.²⁰⁸ The MOD says that 80% of its 
current foreign exchange risk is hedged against,²⁰⁹ 
but even if the exposure within the programme is 
relatively small, exchange rate changes still represent 
a significant additional pressure on overall equipment 
plan costs at a time when budgets are under the 
greatest stress.

External and cross-cutting risks: staffing
The gap between building the Vanguard-class and 
Astute-class submarines, as well as the end of the 
Cold War and the end of construction of civilian 
nuclear power stations in the 1990s, resulted in a 
precipitous shrinkage of the UK’s nuclear workforce. 
The workforce at Barrow-in-Furness shrank from 
13,000 to 2,900 between 1992 and 2002 and the yard 
had to work on surface ships in order to survive.²¹⁰

Although many in the nuclear industry, both civil 
and military, are bullish about future prospects, the 
historical thinning out and ageing of the workforce 
remains a significant risk to the nuclear weapons 
programme. The naval reactor prototype review 
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model for submarine reactor production. The CPC 
project is not a direct purchase of reactor cores, but 
involves direct MOD funding of an infrastructure 
project at the Rolls-Royce factory with the company 
producing cores as one of the outputs of the project.²²¹ 

The MOD committed to review the funding model in 
light of the current problems with the CPC project, 
and in February 2019 announced a £235m Nuclear 
Propulsion Lifetime Management contract, which it 
said would provide vital support to the programme. 
The actual outputs of the contract were not specified 
in the announcement, but it will last until 2022 
and was said to sustain 500 jobs.²²² It is not clear 
whether this represents the beginning of a different 
funding model for Rolls-Royce, but evidently the 
MOD understands that core production at Raynesway 
cannot be sustained merely through purchase orders 
when the cores are supposed to last through the 
whole life of the submarines.

This approach is in line with the naval reactor review 
which warned that a desire for savings and short-
term approach to funding would likely result in “a 
fractured and unsustainable capability base”.²²³ While 
increasing programme budgets in order to directly 
support contractors would be politically unpalatable, 
it is important to recognise that the MOD is likely 
to face pressures to do so in order to safeguard 
infrastructure and jobs, particularly after the current 
upgrades are completed.

The MOD agrees that safeguarding the supply chain 
is of critical importance to the sustainability of the 
programme.²²⁴ BAE and Rolls-Royce have already 

External and cross-cutting risks: 
infrastructure and supply chain
A major source of risk in the nuclear weapons 
programme is the fact that delivery of almost every 
element of the programme is reliant on private 
contractors. Both the IPA and MOD identify contractor 
performance as a high risk factor in the Dreadnought 
and Astute projects.²²⁰

Given the fact that the infrastructure necessary to 
the nuclear weapons programme is considered an 
essential national asset, the MOD has to balance 
two competing imperatives when managing the 
relationship with its contractors: firstly to secure the 
best value for the taxpayer and secondly to ensure 
each contractor’s business model is viable and the 
capability they represent is not lost.

In the case of warhead production at AWE this is 
achieved through a management contract which 
remains in place regardless of what the contractor 
is required to produce for the MOD. This gives AWE 
Management Limited (AWEML) a guaranteed income 
across the peaks and troughs of production during 
the long lifecycle of the warheads themselves. While 
the sum paid to AWEML varies from year to year, it is 
more accurate to think of the contract as being based 
on retainer payments rather than the purchase of 
discrete items for the programme.

No other element of the programme is funded in the 
same way, but the MOD’s Core Production Capability 
(CPC) project, which is building infrastructure at the 
privately-owned Rolls-Royce Raynesway site, suggests 
it is moving away from a purchase model to a retainer 

“the MOD has to balance two competing imperatives when managing 
the relationship with its contractors: firstly to secure the best value for 
the taxpayer and secondly to ensure each contractor’s business model 
is viable and the capability they represent is not lost.”
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found it necessary to step in to guarantee a £30m loan 
to Sheffield Forgemasters, a key supplier of steel to the 
programme.²²⁵ The MOD is carrying out a review of 
the role and interdependencies of the subcontractors 
in the Enterprise in 2018–19.²²⁶ Mapping the supply 
chain and having Tier 1 suppliers participate in joint 
planning is one of the SDA’s strategic objectives²²⁷ 
and has already begun.²²⁸

In recent months questions have been raised over 
the financial position of two of the major contractors 
for the nuclear weapons programme. Rolls-Royce 
announced a major internal restructuring in 2018 
with 4,600 job losses,²²⁹ and have been engaged in a 
highly visible public campaign for the government to 
financially support the Small Modular Reactor (SMR) 
technology it has developed.

Large scale production of SMRs would build upon and 
support their existing submarine reactor business, 
even though the reactor design would be different. 
When governmental support was not forthcoming 
Rolls-Royce told the business press that they would 
have to shut down their SMR project and that only a 
“handful” of staff were now assigned to it.²³⁰ Although 
these developments do not directly impact upon 
production of submarine reactors, a successful SMR 
business would have reduced the pressures on the 
MOD. Given the apparent failure of Rolls-Royce to 
diversify their reactor production business, concerns 
about long-term sustainability are likely to figure 
more heavily in MOD deliberations over the funding 
model for reactor core production, and are likely to 
have played a role in the decision to award the £235m 
Nuclear Propulsion Lifetime Management contract.

Babcock, who are responsible for refuelling operations in 
Devonport, faced a barrage of critical stories in the press 
in the second half of 2018. Beyond the reported MOD 
concerns about Babcock’s performance and progress 
on HMS Vanguard’s deep maintenance,²³¹ Babcock 
shares fell 12% in July when they announced that the 
SDA was delaying the purchase of some equipment.²³²

In October 2018 an anonymous city research firm 
circulated a highly critical report which accused 
Babcock’s management of “burying bad news” about 
company performance and the firm’s shares were 
targeted by short-sellers with over 10% of shares 
reportedly on loan.²³³ There have been calls for 
the Chairman to be replaced,²³⁴ and in November 
Babcock announced that they would be forced to close 
the Appledore shipyard in North Devon, which is part 
of their Marine division alongside their operations at 
Devonport.

There are no indications that either contractor is 
financially unviable, but their current problems are 
likely to make shareholders ill-disposed towards the 
areas of their businesses which service the nuclear 
weapons programme. The trend in both cases is away 
from a situation where these services are supported 
by thriving civil operations, meaning that in the future 
the MOD may be forced to prioritise sustaining these 
capabilities over keeping costs low if it wishes to retain 
a nuclear weapons programme.
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4. COSTING THE PROGRAMME

of the Dreadnought submarines at £2.3bn, and total 
lifetime costs until 2065 as £140bn. The long-term 
costs were again based on a percentage of the future 
MOD budget.²⁴⁰In 2009 a report by Greenpeace 
estimated acquisition and lifetime in-service costs to 
be £97bn.²⁴¹

More recently, two reports by the British American 
Security Information Council (BASIC) gave estimate of 
total through-life costs for the Dreadnought programme 
of £110–£114bn²⁴² and between £71.4bn and 
£140.5bn²⁴³ for lifetime in-service costs respectively.²⁴⁴

A common theme running through these reports 
is the question of how to estimate in-service costs, 
with most relying on the MOD estimate of 6% of the 
Defence budget. However, the estimates derived from 
this approach can vary considerably depending on the 
original assumptions, and for many of the estimates 
above in-service costs account for the largest 
proportion of the overall cost.

Methodology
This report takes the approach of extrapolating 
from historical MOD spending and current official 
estimates for different elements of the programme. 
This provides a greater level of detail than using a 
proportion of the defence budget to estimate support 
costs, and in this respect the methodology is broadly 
in line with the approach taken in the recent reports 
published by BASIC.²⁴⁵ The following sections discuss 
the choices made in terms of what has been included, 
as well as other factors which cannot be easily 
quantified but could represent additional costs within 
the nuclear weapons programme.

The purpose of this method is to produce the most 
complete costings possible, while rigorously basing 
the figures on the MOD’s own projections or current 
and historical spending. The method does not account 
for most of the potential cost increases discussed in 
the previous chapter, because they are not factored 
into MOD costings and no reliable estimates of 
the costs of problems or of the likelihood of them 

In previous chapters this report has given an overview 
of the UK’s nuclear weapons programme and the 
different elements that comprise it, and identified 
risks that mean it is unlikely that upgrade projects will 
be delivered within their official budgets. This chapter 
broadens the focus of the report to provide a realistic 
estimate of the total programme cost, in order to put 
the potential cost overruns in context.

Previous cost estimates
What does it cost the UK to remain a nuclear weapons 
state? Various attempts have been made to answer this 
question as part of the debate around nuclear weapon 
upgrades. As stated above, MOD estimates of the 
cost of the Dreadnought programme have risen from 
£15–20bn in 2007 (between £21bn and £28bn at 2019 
values)²³⁶ to the current estimate of £31bn plus the 
£10bn contingency. The MOD does not release figures 
for the total cost of the nuclear weapons programme, 
but as mentioned above the National Audit Office has 
released the current MOD estimate for spending on 
the Enterprise over the next 10 years: £50.9bn.²³⁷

Due to the lack of official figures for the overall cost, 
estimates from other sources have been introduced 
into public discussion. Conservative MP Crispin Blunt 
estimated that the life-cycle cost of the Dreadnought 
submarines would be £176bn. This figure was derived 
from an MOD estimate that the programme would 
cost 6% of MOD spending over the lifetime of the 
submarines, combined with the assumptions that the 
MOD budget would remain at 2% of GDP and the 
economy would grow at around 2.5% during the years 
in question.²³⁸

In 2016 the Campaign for Nuclear Disarmament 
(CND) produced an estimate of £205bn which 
included the costs of missiles, warhead infrastructure, 
security and decommissioning. This estimate used the 
same methodology as Crispin Blunt to calculate long-
term support costs.²³⁹

In a briefing for MPs in June 2016 the House of 
Commons library estimated the annual running costs 
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is for in-service costs. The amount of timetable 
slippage in the programme and the MOD’s practice 
of managing short-term budget shortfalls by delaying 
procurement work are added complicating factors.

Not only has the MOD not produced full costings 
for future work that is not currently in the equipment 
plan, such as the dock upgrades at Devonport and a 
replacement warhead, it also cannot reliably predict 
when spending will occur.

Our calculations deal with this problem by calculating 
a ‘per year’ cost for each element of the programme, 
derived by dividing the whole life costs of the element 
by the number of years that element will be in service. 
This means that the costs of initial acquisition, upkeep 
and through-life maintainance for each element are 
included in the calculations. For the purposes of 
comparison, a cumulative figure is given by multiplying 
that average ‘per year’ cost up to 2070 when the first 
Dreadnought submarine is likely to have recently left 
service.²⁴⁶ While this methodology will not be more 
accurate at estimating spending over the next decade, 
compared to MOD projections, it is a more precise 
method for estimating long term spending than simply 
using a proportion of estimated future MOD budgets.

Figures for past spending have been inflation adjusted 
to provide an accurate comparison with 2019 values. 
Costs which fall in the future have not been adjusted 
for future inflation, nor has a discount rate been 
applied. This is because figures that factor in future 
inflation or a discount rate would be more a product 
of the assumptions made than of current spending 
figures, due to the long timescales involved. The 
assumptions used in the calculations for each element 
are explained in detail in Annexe A.

occurring are available. As a consequence, the figures 
produced by this method should be regarded as 
conservative estimates. The costings are based on 
information currently in the public domain, and could 
usefully be revisited as more information becomes 
available and the state of knowledge about the 
programme improves.

Although any calculation of this type necessarily 
requires certain assumptions, this methodology gives 
a much more detailed and complete picture than was 
possible when earlier estimates were made. It also 
allows a comparison to be made between the costs of 
different elements of the programme and for informed 
deductions to be made about the relative savings 
that could be made through cutting or scaling back 
different aspects of those elements.

Timescale
One difficulty in estimating the overall cost of the 
UK’s nuclear weapons programme is that the different 
elements have different life spans and the money 
spent on them falls in different time periods. While 
we can estimate life-cycle costs for the Dreadnought 
submarines, what proportion of the development 
costs for a new warhead, for example, should we 
include in the costings? The warhead costs are an 
integral part of the nuclear weapons capability, but 
the spending on producing a new warhead does not 
match the production cycle of the submarines.

As such, looking at spending over any specific time 
period fails to give the full picture. To focus on the 
time when spending on upgrades is at its highest 
could be misleading, but neither is it correct to 
focus on the period when the upgrades have been 
completed and the only spending on the programme 

“Not only has the MOD not produced full costings for future work that 
is not currently in the equipment plan… it also cannot reliably predict 
when spending will occur”
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Included costs
Figure 10 lists the costs which have been included in 
the calculations below. Figure 11 lists the costs which 
have not been included.

Dreadnought contingency
Our calculations assume that the Dreadnought 
programme will use up its full £10bn contingency, 
but that costs will not rise beyond that. As mentioned 
above,²⁴⁷ additional spending is currently being 
included in the project at such a rate that the £10bn 
will be spent before 2034 if current trends continue. 
This assumption also broadly matches overspends 
seen in the Astute programme.²⁴⁸ As the Dreadnought 
project is the most expensive element in the nuclear 
weapons programme, this assumption is one of the 
most significant factors determining our estimates of 
overall costings.

While there is plenty of evidence to suggest that the 
Dreadnought programme will go over budget, and 
will be subject to delays which have cost implications 
for other elements of the Enterprise, there is no 
way at this stage to be certain about the scale of 
the overspend. It is also possible that not all the 
contingency will be spent. As it is the only figure 
currently in play the £10bn contingency has been 
included, but given that the MOD has such a poor 
record in predicting costs even with the wealth of 
data and expertise at its disposal, it is not possible for 
an external organisation to make a precise estimate 
of the likely overspend.²⁴⁹ Even if the overspend 
in the Dreadnought programme is not as high as 
the full £10bn, other additional costs that have not 
been included in the calculations may offset this. On 
balance it is considered prudent to include the full 
£10bn contingency in our costings.

Astute submarines and support costs
A portion of the costs for the Astute programme and 
SSN fleet have been included in our ‘per year’ costs. 
This is because the SSN fleet supports the SSBN 
fleet through a shared infrastructure, supply chain 
and workforce, and because of the essential role of 

Figure 10. Costs included

Dreadnought programme

Core Production Capability (CPC)

Nuclear Warhead Capability Sustainment 
Programme (NWCSP)

AWE running costs

Astute programme

D5 Missiles (original purchase)

D5 Missiles (storage contribution)

D5 Missiles life extension (UK contribution)

Other submarine equipment and support costs

Navy support programmes

Announced Faslane base upgrades

Potential future Faslane upgrades

Nuclear programme decommissioning

Nuclear liabilities

Policing

Devonport upgrades

New replacement warhead

SDA running costs

DNO running costs

Navy command running costs
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of the current project have been used. The £235m 
Nuclear Propulsion Lifetime Management contract²⁵³ 
has not been included in the calculations as it is not 
clear what is being provided under the contract, or the 
timescale it pertains to.

Decommissioning costs
The MOD assesses the cost of the long-term liabilities 
of the Enterprise to be £18.5bn over the next 120 
years.²⁵⁴ The liabilities include decommissioning and 
disposing of sites and submarines and the nuclear 
waste generated by the programme. This figure has 
increased by over 186% over the last 3 years because 
the Treasury has changed its discount rate guidance.²⁵⁵ 
A discount rate is the way that future costs are typically 
accounted for. Usually future costs are priced below the 
same cost incurred in the present, however the current 
Treasury discount rates are negative to account for the 
fact that the government can borrow very cheaply. The 
undiscounted figure for long-term liabilities of £9.2bn 
is used in our calculations.²⁵⁶

Liabilities and costs not included
The MOD also lists a number of liabilities related to 
the Enterprise in its annual accounts, many of which 
it is not able to quantify. These include indemnities 
given to AWEML, Rolls-Royce, BAE Systems and 
Babcock against various nuclear and non-nuclear 
risks, which presumably are part of the contracts they 
have with the MOD. Indemnities for nuclear and non-
nuclear events at Faslane are also listed.

Rolls-Royce is indemnified for the fact that the core 
factory and the Neptune Test Reactor facility cannot be 
insured for death and personal injury to a third party 
and there is an upper limit to contractor liability during 
the Dreadnought design phase for BAE systems and 
contractors at Devonport. A shipbuilding indemnity 
for Astute-class submarines is also listed, and the 
MOD is also liable for damage to HMS Vanguard 
during its deep maintenance period.²⁵⁷ Selected 
liabilities relevant to the programme are listed in 
Figure 12. These liabilities have not been included in 
our calculations as they cannot be quantified.

SSN submarines in ‘delousing’ operations to ensure 
SSBN’s are not being trailed by foreign submarines 
when they go on patrol.²⁵⁰

Obviously the utility of the Astute submarines to the 
UK goes beyond the benefits to the nuclear weapons 
programme, so it would be inappropriate to include 
the full costs. Instead the estimate is based on a 
minimal Astute programme, where the submarines 
would be built one at a time in order to provide stable 
funding to sustain the UK’s submarine building 
capacity. A reduced Astute programme of this type 
could maintain a fleet of two SSN submarines, which 
would be large enough to ensure that that submarines 
were available to carry out delousing operations.

The costs of submarine support cannot be easily split 
between SSBN support and support for the Astute 
and Trafalgar submarines of the SSN fleet. For our 
calculations, these support costs have been divided 
by the number of submarines to give a cost per 
submarine. The total cost figures include the costs for 
the SSBN fleet as well as for a minimal SSN fleet as 
described above.

According to the MOD, support for SSBN operations 
also requires one mine warfare vessel and one survey 
vessel, with support of SSBN deployment being 
their primary duty, as well as two attack submarines, 
one destroyer or frigate, three mine warfare vessels, 
five Merlin helicopters, and eight maritime and 
reconnaissance aircraft, which have other primary 
duties and are called on as needed.²⁵¹ The cost of these 
supporting ships and aircraft have not been included 
in our figures, due to the difficulties of identifying the 
appropriate proportion of costs to include.²⁵²

Core production
Due to the ongoing problems with the CPC project 
the MOD is reviewing the project funding model. It is 
impossible to make a reliable guess about what the 
future funding model for operations at Rolls-Royce 
will be following the review, let alone the cost of future 
core production. For this reason the estimated costs 
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Figure 11. Costs not included

Full costs of the Astute programme

Cost of other conventional support assets

Additional costs arising from the review of Core 
Production funding

Unquantified liabilities listed in the MOD accounts

Cost of supporting civil nuclear power in the UK

Cost of manufacturing additional fuel cores if needed

MOD funded a RAND report on the UK’s nuclear 
submarine industrial base which highlighted the links 
with civil nuclear.²⁶¹

As mentioned above²⁶² Rolls-Royce have publicly 
advocated for the government to support Small Modular 
Reactors (SMR) so that they can diversify their reactor 
building business. Rolls-Royce literature explicitly 
states that the supply chain benefit from SMRs would 
help support the nuclear weapons programme.²⁶³

The MOD is actively involved in the Nuclear Skills 
Strategy Group, which is part of a broader strategy of 
government support for the civil nuclear sector, with 
the express aim of building up a workforce that would 
support the nuclear weapons programme.²⁶⁴

While there is no direct evidence that the needs of the 
programme are driving energy policy, it seems obvious 
that both government and industry are aware of the 
linkages and are keen to maximise the ways in which 
the nuclear power industry can support the nuclear 
weapons programme.

Whatever the motivations behind government support 
for the civil nuclear sector, it is clear that the military 
nuclear supply chain is likely to need financial support 
beyond the current financial commitments of the 
Enterprise if it is to remain in operation after the 
Dreadnought submarines are launched. In the absence 
of a buoyant civil nuclear sector, the level of support 
required is likely to be greater. However, due to the 
uncertainties surrounding this issue no additional 
costs have been included into the calculations.

What is the overall cost of the UK’s nuclear 
weapons programme?
Using the above figures, assumptions and methodology 
provides a figure of £3.4bn/year for the programme 
averaged over the lifetime of each element. As 
mentioned above, while this figure takes into account 
known and quantifiable public spending associated with 
the programme, it is almost certainly a low estimate. 
The breakdown of the costings is shown in Figure 13.

Support for civil nuclear power
One unresolved question is the extent to which 
government enthusiasm for civil nuclear power is 
motivated by the desire to build up capacity and 
infrastructure that can support the UK’s military 
nuclear programme. In the past the nominally civilian 
power sector has supported the nuclear weapons 
programme but there are fewer links now.

However, analysis by Phil Johnstone and Andrew 
Stirling of Sussex University suggests that the UK’s 
enthusiasm for nuclear power is out of kilter with its 
benefits as an energy source. There was an unexpected 
change in energy policy in the Blair government shortly 
before the White Paper on beginning the Dreadnought 
programme, which resurrected the prospects for 
civilian nuclear power in the UK,²⁵⁸ and questions 
remain about the high level of government support for 
Hinkley Point C, reportedly the most expensive power 
station in the world.²⁵⁹ 

It is clear that a thriving civil nuclear sector would help 
to support the programme in terms of shared supply 
chains, and business opportunities for suppliers. 
Stephen Lovegrove, Permanent Secretary to the MOD, 
has spoken of the “great opportunity” to build up 
the nuclear skills base, but noted that it will require 
concerted government action,²⁶⁰ and in 2005 the 
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Most of the problems discussed in Chapter 3 have the 
potential to drive up costs within the programme, as 
does the MOD’s tactic of managing in-year funding 
gaps by delaying work. The calculations assume that 
once the NWCSP is complete spending at AWE will 
return to its pre-2005 level, aside from the cost of 
producing a new warhead. If infrastructure upgrades 
planned as part of the NWCSP have been deferred, 
or other infrastructure upgrades are needed in the 
future, capital spending at AWE would almost certainly 
be higher than assumed in our costings. The MOD is 
reportedly also considering 44 infrastructure projects 
across the programme which would all represent 
additional costs if approved.²⁶⁵

In a recent speech the Secretary of State for Defence 
spoke of an annual spend of £4bn on nuclear weapons 
to guarantee the UK’s security for 50 years. It is 
not clear how this figure was derived or over what 
timescale that level of spending would be maintained, 
but it is further evidence that £3.4bn a year is likely to 
be a low estimate for long-term costs.²⁶⁶

Estimating spending on the programme up to 2070 
using this £3.4bn annual figure gives a total cost of 
£172bn at 2019 prices, which again should be regarded 
as a conservative estimate. This is within the range 
of other independent estimates which have been 
made.²⁶⁷ It is also more than four times the MOD’s 
predicted cost of the Dreadnought programme and 
contingency combined, underlining the need to 
consider all the costs of the programme together.

Figure 12. Selected unquantifiable Enterprise 
liabilities²⁶⁸

Indemnities to AWE Management Ltd for nuclear and 
non-nuclear risks 

Indemnities to Rolls-Royce and BAE Systems for risks 
associated with the handling of fissile materials 

Indemnity to Rolls Royce for redundancy costs in the 
event of the termination of the nuclear submarine 
construction programme 

Indemnities to the Babcock Group in respect of 
nuclear risks under the Nuclear Installations Act 1965 

Indemnities to the Babcock Group in respect of non-
nuclear risks resulting from claims for damage to 
property or death and personal injury to a third party

Indemnity in respect of nuclear risk in support of 
framework contracts under Next Generation Estate 
Contracts 

Standard shipbuilding indemnity in respect of Astute 
class submarines 

Indemnity to Rolls-Royce Power for the non-insurance 
of the Rolls-Royce Core Factory and the Neptune 
Test Reactor facility for death and personal injury to 
a third party 

Overall cap on contractor liability within the future 
submarine design phase contract with Devonport 
Royal Dockyard Limited 

Cap on contractor liability for inadequate 
performance within the future submarine design 
phase contract with BAE Systems Ltd 

Strategic Weapons System Activities Future Delivery 
Project indemnity – outsourced contract includes an 
indemnity for non-nuclear events and unintended 
detonation of explosives
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Figure 13. Per-year costings for each element of the programme

Programme element
Current 
annual cost 
(millions)

Total budget 
(millions)

In-service 
length 
(years)

Per-year cost 
(millions)

Dreadnought £1,249 £41,498 35 £1,186

Core Production Capability £187 £1,585 40 £40

AWE (baseline running costs) – – – £494

NWCSP (capital costs) £1,025 £8,576 40 £214

NWCSP (non-capital, non-running costs) – £2,080 52 £40

Astute £563 £9,942 35 £81

Trident D5 Missiles (original purchase) – £4,257 48 £89

Trident D5 Missiles (storage contribution) £12 – – £12

Trident D5 Missiles (life extension contribution) £158 £352 48 £7

Other submarine equipment and support costs £94 – – £52

Navy support programmes £630 – – £347

Announced Faslane base upgrades – £1,300 40 £33

Potential future Faslane upgrades – £4,000 40 £100

Nuclear programme decommissioning – £2,999 67 £45

Submarine programme decommissioning Unknown £6,201 56 £111

Policing £80 – – £80

Devonport upgrades – £1,000 40 £25

New replacement warhead – £9,820 52 £189

SDA running costs £165 – – £165

DNO running costs £55 – – £55

Navy command running costs £1 – – £1

Total per-year cost of the programme £3,367

Total cost to 2070 £171,694
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5. IMPLICATIONS FOR POLICY

The interest of these contractors in maximising the 
profitability of their work is in direct conflict with 
the MOD’s desire to make savings, as long as costs 
don’t escalate so far they cause the programme to 
be cancelled. While the SEPP introduces incentive 
payments to contractors to minimise costs and 
incorporates contractors in the management of 
the programme, it is hard to see how it can fully 
compensate for this basic divergence of interests.

Even if the contractors did wish to deliver their 
projects as cheaply as possible, rather than fulfil their 
obligation to maximise profits for their shareholders, 
to do so might be beyond their capabilities. It 
is extremely rare for any civil nuclear plant to be 
delivered on time and to budget.²⁷⁵ Why should we 
expect a different outcome from the Dreadnought 
programme, which is trying to deliver not only a new 
reactor model, but numerous other systems, all of 
them integrated in a new submarine design?

The SEPP originally planned to make savings of 
£900m between 2011 and 2021,²⁷⁶ and current 
projections include a savings target of £982m through 
the SEPP. However, only £602m of those savings are 
expected to be realised. The prospects for a further 
planned £669m of savings at AWE being realised are 
unclear.²⁷⁷ Increased spending in the early stages of 
the Dreadnought programme is also partly offset by 
spending in the two final years being forecast below 
the budget, but as mentioned above²⁷⁸ this may be 
difficult to achieve.

The NAO have been critical of the MOD’s approach 
to anticipated savings in the equipment plan. The 
2018–28 plan incorporated £7.3bn of savings the 
MOD believes it is likely achieve.²⁷⁹ However, a further 
£2.2bn of savings are included in the equipment plan 
costings, even though the MOD is less confident 
that these can be achieved. The NAO said the MOD 
was unable to provide a clear picture of its progress 
in achieving savings and the data on efficiencies 
contained inconsistencies they could not explain.²⁸⁰

Can the MOD achieve planned savings 
within the programme?
While this report has identified numerous possibilities 
for cost increases, the possibility that the MOD will 
make savings in the nuclear weapons programme 
should not be dismissed. The MOD is well aware of 
the political sensitivities around cost escalations, and 
is actively trying to make savings in the submarine 
programme.

In the 2010 Strategic Defence and Security Review 
(SDSR) the MOD identified aspirational savings 
of £879m it would like to make in the submarine 
programme. A contract to share efficiency savings 
with BAE Systems was signed in July 2013, and 
£92.8m of savings were reported between then and 
March 2015.²⁶⁹ This model of incentivising savings 
through payments to contractors was broadened 
into a partnership with the main submarine project 
contractors, which is considerably more involved than 
a traditional customer-supplier relationship.²⁷⁰

Savings of £40m were reported for 2015/16 under 
the initiative known as the Submarine Enterprise 
Performance Programme (SEPP),²⁷¹ but the goals 
of the joint working project are wider than simply 
achieving savings, and include sustaining the capacity 
to continue to design, build and support nuclear 
submarines in the UK.²⁷² A joint management 
team for the Dreadnought programme, known as 
the ‘Dreadnought Alliance’, has been set up by the 
Submarine Delivery Agency (SDA), Rolls-Royce and 
BAE Systems, and is now responsible for delivery of 
the Dreadnought project, reporting to the SDA.²⁷³

It is an open question whether the divergent aims of 
the SEPP can be resolved in such a way as to deliver 
the savings that the MOD hopes for. A large proportion 
of the Enterprise costs are for long-term equipment 
procurement and support projects which cannot be 
competitively tendered because there is only one 
possible supplier. As a consequence the usual method 
of achieving best value in public sector procurement 
through tendering contracts is not possible.²⁷⁴
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warned that the Enterprise projects are so expensive 
and complex that their failure could render the MOD’s 
entire equipment plan unaffordable.²⁸³ The increase of 
£941m in the Astute and Dreadnought programmes in 
January 2018 was responsible for 52% of the increases 
in the overall equipment budget for the period 
2017–27, compared to the 2016–26 equipment plan 
published the previous year.²⁸⁴

As well as efficiency savings which may be optimistic, 
the equipment plan also anticipates savings from 
projects being delayed, known as an ‘adjustment for 
realism’. Savings of £6.7bn are expected to be made 
this way over the 10 years of the current equipment 
plan. In other words, if all projects within the 
equipment plan met expectations, the funding hole 
would increase by £6.7bn, making the total almost 
double the current estimate.²⁸⁵

Options for dealing with the funding gap appear 
limited. The equipment plan is a substantial 
proportion of the overall MOD budget and is expected 

The equipment plan factors in risks deemed likely 
to occur, but those the MOD deems less than likely 
are not included, resulting in only half of the risks 
identified in nuclear-related projects being currently 
factored into the plan costings. Over the 10-year 
period of the plan the MOD has calculated the value 
of these less likely risks to be £19.7bn.²⁸¹

Given the MOD’s past record and their propensity to 
manage short term budgetary problems by delaying 
work, increasing the risk of higher long-term costs, it 
would be imprudent to assume that the MOD will be 
able to achieve the savings it is aiming for.

Is the MOD capable of addressing rising 
costs in the programme?
As discussed above, the current MOD equipment plan 
is not affordable, with the MOD’s own figures putting 
the funding gap at £7bn and the NAO warning that 
the true figure could be more than twice as large.²⁸² 
In total, nuclear spending accounts for about 25% 
of the MOD’s equipment spend and the NAO has 

Astute-class submarine HMS Ambush alongside a support vessel at Faslane, 2013.
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Under the current Secretary of State the purpose 
of the MDP has changed from attempting to find a 
way to allow the MOD to live within its means, to an 
exercise designed to make the case for an increase to 
the MOD budget. This attempt has yielded piecemeal 
increases in budget for the financial years 2018–19 and 
2019–20,²⁹¹ but not sufficient funding to bridge the 
gap in the equipment budget, and the NSCR/MDP 
process gained the dubious distinction of becoming 
the “longest defence review in modern history”.²⁹²

When the MOD announced what it called the “headline 
findings” of the MDP to Parliament in July 2018 instead 
of publishing a finished report it was variously described 
as an “anodyne...holding document”²⁹³ that “outline[d] 
a series of important issues on which decisions still 
need to be taken”.²⁹⁴ The final report, released in 
late December 2018, failed to provide any concrete 
deliverables²⁹⁵ or substantive savings proposals, 
although it did express a hope that the Treasury would 
provide £340m extra for a ‘Transformation Fund’ in 
the forthcoming spending review.²⁹⁶

As discussed above, the MOD has conceded that 
current equipment spending plans are not viable 
without a fundamental change in their financial 
settlement²⁹⁷ There seems little prospect of the MOD 
taking control of its equipment budget under the 
current Secretary of State for Defence, and it remains 
an open question whether it is an organisation that is 
institutionally capable of doing so.

The nuclear weapons programme trilemma
Assuming that the £600m of Dreadnought 
contingency money that has been approved by the 

to rise to 48% of the entire departmental budget in 
2021/22.²⁸⁶ Pressures exist in other areas of the MOD 
budget, with the NAO having identified a £30bn 
shortfall over the next 30 years in planned MOD 
spending on the property that it owns.²⁸⁷

These financial pressures are being keenly felt in the 
MOD’s conventional military projects. In November 
2017 the NAO reported that the Navy was increasingly 
resorting to cannibalising some of its vessels for spare 
parts in order to keep others in service, with such 
incidents increasing by 50% in the previous 5 years.²⁸⁸

For several years the MOD has recognised that the 
procurement ambitions of the 2015 SDSR exceeded the 
available budget and has been trying to align the two. 
This process was originally undertaken through the 
National Security Capability Review (NSCR) under the 
auspices of the National Security Council, but when the 
current Secretary of State for Defence came into post, 
the defence aspects of the review were taken over by 
the MOD with an expanded scope, becoming known as 
the Modernising Defence Programme (MDP).²⁸⁹

For the financial year 2018–19 the MOD has focussed 
on keeping within its budget for the year, rather 
than addressing the shortfall in subsequent years, 
in anticipation of the MDP outcomes. The treasury 
agreed a budget which was £1.2bn above the available 
funds on the understanding that spending would be 
adjusted within the year. This has been done through 
delaying work on the Astute programme and other 
measures, which the NAO warns could actually lead to 
greater costs in the long run.²⁹⁰

“There seems little prospect of the MOD taking control of its 
equipment budget under the current Secretary of State for Defence, 
and it remains an open question whether it is an organisation that is 
institutionally capable of doing so.”
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• find a way to reduce costs in the nuclear weapons 
programme.

Risks to Continuous At Sea Deterrence (CASD)
As well as the potential for problems in the nuclear 
weapons programme to increase its overall costs, 
there is a serious potential for delays to impact on the 
ability of the submarine fleet to maintain continuous 
deployment of one submarine at sea at all times.
As mentioned above,³⁰¹ a recent report published 
by BASIC makes the case that current policy is not 
sufficient to prevent a break in CASD, which will be 
difficult to maintain in the early 2030s.³⁰²

The disproportionate cost that would be attached to 
further extensions to the life of the Vanguard fleet, 
the decision not to refuel the younger Vanguard 
submarines during their final period of deep 
maintenance,³⁰³ and the potential for delays in 
the Dreadnought programme all increase the risk 
of interruptions to CASD. If the likelihood of an 
interruption increases, a considered change to a 
nuclear posture that best aligns the UK’s security needs 
and ambitions with the available funds and technical 
realities would be far preferable than one forced by 
circumstances that should have been anticipated.³⁰⁴

How could programme costs be reduced?
Given the cost pressures and the difficult policy 
decisions which future governments will almost 
certainly face, what are the options for reducing 
the cost of the nuclear weapons programme? If the 
trilemma on future nuclear spending is not to be 
reduced to a choice between cutting conventional 
military spending and increasing the MOD budget, it is 
essential to have an open public debate about possible 
UK nuclear postures and their cost implications.³⁰⁵

Using the costings figures for the different programme 
elements used in Chapter 4 it is possible to come up 
with indicative figures for the savings that could be 
made by cutting the nuclear weapons programme in 
different ways. The MOD has not published projected 
spending for the separate elements in the nuclear 

treasury is all spent in the current financial year, the 
MOD has a further £9.4bn of contingency that it can 
request for the Dreadnought programme while staying 
within the official spending envelope. However, 
accessing this money will require agreement from 
the Treasury and would be an addition to the MOD’s 
overall budget.²⁹⁸

The MOD also has a nuclear contingency, which is 
money that it currently holds and is included in its 
current funding settlement with the Treasury. This can 
be spent on any part of the nuclear programme at the 
MOD’s discretion. £580m has already been allocated 
to the Defence Nuclear Organisation for the 3 years up 
to 2019–20, leaving a further £1.1bn remaining.²⁹⁹ 

The 2018–28 equipment plan anticipates that 
this nuclear contingency will all be spent, as well 
as a further £5.1bn of other contingency money. 
A further £4.3bn of departmental contingency is 
also available,³⁰⁰ giving the MOD some leeway 
in mitigating cost overruns and unanticipated 
spending. However it is smaller than the various 
items of spending identified in this report which 
are not included in current plans – the estimated 
infrastructure spending at Devonport and Faslane 
alone comes to £5bn.

Even if some of the potential areas for cost increases 
identified in this report do not materialise, it seems 
inevitable that the nuclear weapons programme is 
going to cost more than planned for in the current 
MOD Treasury settlement.

The trilemma
Any future government will almost certainly face a 
trilemma in the next few years and will need to either:

• increase the overall MOD budget, with likely 
implications for government spending on other 
priorities

• allow nuclear weapons programme spending to 
increase at the expense of conventional defence 
spending or 
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The second path would yield larger savings and 
involves cancelling the Dreadnought programme 
and moving away from a submarine-based weapons 
system. However, as the time to develop any 
alternative cheaper platform would take longer than 
the remaining lifespan of the Vanguard submarines, 
achieving savings through this path necessarily 
involves at least a temporary period where nuclear 
weapons could not be deployed, but would need to 
be either kept in storage or disarmed outright.³⁰⁶ 
This would yield savings of around £70bn between 
now and 2070, or around £50bn if a plane-launched 
nuclear warhead was built as replacement.

Official rationale for the programme
The 2015 Strategic Defence and Security Review sets 
out the Government’s official position that there is “a 
risk that states might use their nuclear capability to 
threaten us, try to constrain our decision making in a 
crisis or sponsor nuclear terrorism.” No estimate of the 
likelihood of such an event occurring is given, but the 
review says it would be “irresponsible to assume that 

weapons programme and firm projections only exist 
for the next 10 financial years. Details of government 
contracts are not released to the public, so it is 
not possible to be precise about the savings which 
could be made from cancelling various elements 
of the programme. These estimates are educated 
guesses, based on information currently in the public 
domain, rather than firm figures. However, they can 
be considered a reliable indication of the order of 
magnitude of possible savings.

The calculations themselves and the assumptions 
that underpin them are listed in Annexe B. What they 
demonstrate is that two divergent savings paths 
emerge, with the choices becoming more stark as 
contracts continue to be signed and funds continue 
to be committed to the Dreadnought programme. 
The first path involves retaining a similar but slightly 
reduced nuclear capability and includes measures 
such as moving from CASD to a less active posture 
and reducing the Dreadnought fleet to 3 boats, which 
could save around £15bn between now and 2070.

Laid-up submarines in Devonport awaiting dismantling.
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the UK will not in the foreseeable future be confronted 
with the kinds of extreme threat to our security or way 
of life which nuclear weapons seek to deter.”³⁰⁷

Two questions arise from this official position. Firstly, 
is the money that will be spent on nuclear weapons 
justified by the likelihood of this category of threat 
emerging in the future? Secondly, how do the sums 
involved compare to spending on other threats? For 
example, government spending on nuclear weapons 
and climate change do not seem to match their 
relative likelihood of threatening our way of life. Why is 
one possible future threat prioritised so highly that it 
warrants so much political attention and public funds, 
but the same funds and attention are apparently so 
limited for a threat which is already manifest?

Given the cost pressures on the programme and the 
risks to maintaining CASD, there is clearly a need for 
thorough review of the programme which evaluates 
the official rationale for the programme and the 
contribution it makes to the UK’s security alongside its 
full costs.

Position of the main political parties
The two largest political parties are resistant to changes 
in nuclear weapons policy. The Conservative Party, 
currently in government, tends to consider support for 
nuclear weapons an article of faith, and seems likely 
to avoid admitting to rising costs and problems for as 
long as possible before providing piecemeal budget 
increases when this stance becomes unsustainable.

The position of the opposition Labour Party is less 
straightforward, with an apparent tension between 
the personal position of the Leader, who is a long-
standing advocate of disarmament, and the current 
party policy to retain nuclear weapons. Whether these 
different positions can be reconciled into a policy 
which successfully tackles the problems within the 
nuclear weapons programme remains to be seen.

The Liberal Democrats currently have a policy to 
reduce the number of Dreadnought submarines, but 

currently only have 12 MPs. Similarly, the Scottish 
National Party and Plaid Cymru, with 35 and four MPs 
respectively, have a pro-disarmament stance. However, 
two of the last three general elections have resulted 
in no party having an overall majority in Parliament, 
providing rare opportunities for smaller parties to 
influence government policy. Despite the resistance 
in the two larger parties to fresh thinking on nuclear 
weapons policy, future coalition negotiations may 
nonetheless require some movement on this issue in 
the event of a similar electoral outcome.
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6. CONCLUSION & RECOMMENDATIONS

programme. Eventually, policy options will narrow to 
a choice between paying the full cost of the upgrade 
projects at the expense of conventional defence or 
other public spending priorities or abandoning the 
submarine-based weapons system altogether. Delays 
in the upgrade projects may make an interruption to 
Continuous At Sea Deterrence unavoidable in any case. 

Given the current situation and the potential for 
future problems, a non-dogmatic reappraisal of the 
UK’s nuclear weapons programme is long overdue. It 
makes sense to properly re-examine the assumptions 
underpinning the case for the UK’s nuclear weapons 
possession, rather than simply continue to pursue 
upgrade projects intended to maintain a posture that 
it may be unable to achieve. The recommendations 
below set out how this could be done and suggest 
further measures to enhance the transparency and 
democratic accountability of the programme.

This report has given an overview of the nuclear 
weapons programme and highlighted the problems 
occurring in the upgrade projects for the different 
elements, including the difficulties in extending the 
life of the Vanguard submarines, the risk of reactor 
problems and the potential for delays across the 
programme. A new method for providing a reliable 
estimate of the overall cost of the UK’s nuclear 
weapons programme suggests that it will cost at least 
£172bn between now and 2070. Given the quantity 
and nature of the problems and risks within the 
programme, further cost rises seem very likely.

As the Dreadnought submarine construction project 
progresses, the possibilities for achieving savings 
whilst maintaining the existing submarine-based 
nuclear force will dwindle. The savings which the 
MOD has already priced into its equipment plan are 
unlikely to all materialise, and the recent history of 
MOD procurement suggests that as an institution it 
will struggle to close the large hole in its equipment 
plan budget, increasing the pressures on the 

Devonport Naval Base, with the submarine maintenance docks top right

cr
ed
it

: m
o
d



45

Recommendations
1.  Parliament should hold a review of the UK’s 

nuclear weapons programme to re-examine the 
role of nuclear weapons in the UK’s defence and 
security posture. The review should consider 
the full costs and risks of the UK’s possession of 
nuclear weapons and their perceived benefits. The 
recommendations should include the best way to 
fulfil the UK’s international nuclear disarmament 
obligations and achieve its goal of a nuclear free 
world. The review panel should include MOD 
and treasury representatives but it should be 
independent of both departments, and answerable 
to Parliament.

2.  The MOD should publish full-life costings of 
all long-term elements of the nuclear weapons 
programme, providing figures which are as 
robust as those which are used to project 10-year 
equipment plan spending. Predictions of future 
savings should only be included in costings if 
concrete measures to achieve them have been 
identified and the potential savings have been 
conservatively calculated.

3.  The MOD should publish annual figures for 
spending on the nuclear weapons programme, 
including all related and support costs, broken 
down into the separate elements. These 
figures should include a range of values where 
uncertainties exist, with risks and assumptions 
explicitly identified.

4.  The MOD should develop a plan to reduce its 
equipment plan spending in order to bring it within 
the available budget from the next financial year 
onwards, using real reductions in spending rather 
than deferring plans.

5.  The National Audit Office should work with the 
Infrastructure and Projects Authority to ensure that 
detailed assessments of progress on MOD projects 
is released alongside the current data, as was done 
in the past.

6.  Parliamentarians should hold those responsible to 
account in order to ensure that the above steps are 
taken.

7.  All political parties should re-examine their policy 
on nuclear weapons in the light of this report’s 
findings and adopt a policy which appropriately 
addresses the range of security threats faced 
by the population of the UK and fulfils the UK’s 
disarmament commitments under the NPT.

8.  As part of this policy reappraisal, all political 
parties should set out a clear position on nuclear 
weapons spending that identifies how they would 
make savings or change budgets in light of the 
current situation.
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service life of some key buildings at AWE which are 
being upgraded or replaced as part of the project. For 
example the A90 plutonium facility that came into 
service in the early 1990s has been refurbished as 
part of the NWCSP, probably in the late 2000s, and 
was due to be replaced in the late 2020s³¹¹ – about 
a 30 year life. Some facilities have a considerably 
longer life: the Mensa warhead assembly facility in 
AWE Burghfield is replacing buildings thought to 
have been built in the 1950s,³¹² so they are likely to 
have had a 70-year life by the time they are replaced, 
but this is likely to be an outlier. Project Orion, the 
laser research facility at AWE, came into service 
in 2013, 34 years after its predecessor HELEN was 
opened. Other facilities, such as high performance 
computers and servers will have a much shorter life-
span, so 40 years has been chosen as representing 
a reasonable estimate of the life-span of buildings. 
In the absence of detailed information about other 
planned infrastructure upgrades, this 40 year 
figure is used as the estimated life-span for all 
infrastructure projects in the programme.

• It is assumed that all spending on research for a 
future warhead has been included in the NWCSP 
budget, so no separate costs have been included.

• The Astute programme costs included in the nuclear 
weapons programme are calculated on the basis 
of a counterfactual scenario under which only two 
Astute-class submarines were built. If the build time 
for each submarine was slightly extended beyond 
the current timetable, and only one submarine was 
built at a time, two Astute submarines could have 
provided steady work for the workforce at Barrow-
in-Furness, the first being built between 2001 and 
2008 and the second between 2008 and 2016. This 
fleet of two submarines would also be sufficient to 
carry out delousing operations for the SSBN fleet. 
For this reason 2/7 (28.6%) of the cost of the Astute 
programme (based on the most recent IPA data) is 
included within the calculations. The per-year figure 
assumes that the Astute fleet will have their service 
life extended to 35 years.

• The purchasing cost used for the Trident D5 missiles 
is the £1bn cost announced in the 1980s³¹³ adjusted 

• The per-year figure for the cost of the Dreadnought 
programme uses the total projected cost of the 
project from the most recent Infrastructure and 
Projects Authority (IPA) data, plus the £10bn 
contingency. This is divided by the planned 35 year 
life of the submarines.³⁰⁸

• The per-year figure for the Core Production Capability 
project uses the total budget of the project from the 
most recent IPA data, divided by an estimated 40 
year life for the buildings at Raynesway.

• Per-year costings for AWE are difficult to derive, 
because all current funding for AWE is allocated 
through the Nuclear Warhead Capability Sustainment 
Programme (NWCSP), which includes general 
running costs alongside the costs of building 
infrastructure, production of the Mark 4A warhead 
and preparatory work for a new replacement warhead 
to succeed the Mark 4A. A per-year figure for the 
general running costs of AWE has been calculated 
from the mean annual cost of operations at AWE 
from the financial years 2000–01 to 2004–05, before 
the NWCSP began.

• Costs for the NWCSP have been split into capital 
costs and non-capital, non-running costs. The total 
cost of the project is taken from the most recent 
IPA data. Of this total, 43% is assumed to be capital 
spending on infrastructure and equipment, as this 
is the mean proportion of capital spending at AWE 
between 2005 and 2022.³⁰⁹ The annual figure divides 
this total NWCSP capital spending by an estimated 
40 year life for the facilities being constructed at AWE 
under the NWCSP (see below).

• The figure for non-capital, non-running costs under 
the NWCSP is an estimate of the costs of production 
of the Mark 4A and preparatory work for a new 
warhead. This figure is estimated at 11% of the total 
NWCSP, as this is the mean proportion of non-capital 
spending above the estimate for general running 
costs between 2005 and 2022. This total figure for 
non-capital, non-running costs under the NWCSP is 
divided by an approximately 52 year life-cycle for the 
current warhead to give the per-year cost.³¹⁰

• The 40 year estimate for the lifetime of capital 
spending under the NWCSP is based on the known 

ANNEXE A. DETAILS OF TOTAL 
PROGRAMME COST ASSUMPTIONS
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assumed to have built up over the whole life of 
the programme, so the per-year figure is the total 
divided by the 67 years since 1952, when the UK first 
detonated a domestically produced nuclear device.³¹⁹

• The total figure for submarine decommissioning 
is the proportion of the total undiscounted cost 
for nuclear decommissioning relating to the three 
significant provisions connected to the submarine 
fleet.³²⁰ To get the per-year figure this total is divided 
by the 56 years since the first nuclear submarine 
came into service.³²¹

• The annual cost of policing the UK’s nuclear weapon 
sites is taken from the Ministry of Defence Police 
2016–17 policing plan.³²²

• The total cost of Devonport upgrades is taken 
from the NAO nuclear landscape report. The per-
year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

• The figures assume that the MOD will decide to 
fully upgrade the existing nuclear warhead in 2022. 
Estimating the cost of delivering this new warhead is 
difficult. The per-year cost uses the current estimated 
$12.5bn cost for the US IW-1 interoperable warhead, 
which will replace one of the US Trident warheads: 
the W78. The UK warhead is closer in design to a 
different US warhead, the W76, which is also planned 
to be replaced with a different interoperable warhead, 
but there do not appear to be firm figures for the 
cost of this second warhead as yet.³²³ This figure 
is significantly higher than the £2–3bn estimate 
for a replacement warhead in the 2007 White 
Paper³²⁴ and the £4bn estimate in the 2013 Trident 
Alternatives Review,³²⁵ but given the cost rises in 
the Dreadnought programme since those estimates 
were produced, it may well be more accurate. The 
IW-1 cost estimate has been converted into pounds 
and the per-year figure is the total cost divided by the 
in-service life of the current warhead, again assuming 
its replacement comes into service in 2039.

• The annual figures for the running costs of the SDA, 
DNO and Navy Command are taken from the NAO 
nuclear landscape report.

to today’s values and divided by the 48 years between 
the first UK Trident test firing in 1994,³¹⁴ when they 
first came into service, and 2042 when they are due 
to leave service.³¹⁵

• The annual contribution towards Trident D5 storage 
facilities is taken from the NAO nuclear landscape 
report.³¹⁶

• The per-year figure for the UK’s contribution towards 
the Trident D5 Life Extension project uses the total 
cost given in the NAO nuclear landscape report 
divided by the presumed 48 year life-cycle of the 
missiles, including the life extension period.

• The annual ‘other submarines’ equipment and 
support costs are taken from the figures for 2018–19 
in the NAO nuclear landscape report. It is assumed 
that these are support costs for the in-service SSBN 
and SSN fleets. The total cost is divided by 6/11 
(55%) as there would be 6 submarines under the 
counterfactual scenario described above (2 SSN and 
4 SSBN), compared to 11 at present.

• The figure for Navy support programmes is taken 
from the NAO nuclear landscape report.

• The figure for upgrades to Faslane is taken from 
official MOD announcements.³¹⁷ It is assumed that 
these upgrades would still be required even under 
the counterfactual scenario mentioned above, so the 
full cost of the upgrades have been included. The 
per-year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

• The figure for potential upgrades to Faslane is taken 
from the NAO nuclear landscape report. The per-
year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

• The MOD lists nuclear decommissioning costs 
in its accounts. A full breakdown of these costs 
is not given, but several significant provisions 
are listed. In the calculations the figure used for 
nuclear decommissioning is the total undiscounted 
cost given in the 2018 MOD annual accounts, less 
the proportions relating to the listed provisions 
connected with the submarine fleet (the costs of 
managing nuclear fuel and costs associated with 
storing and dismantling old nuclear submarines).³¹⁸ 
These nuclear decommissioning liabilities are 
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ANNEXE B. POSSIBLE SAVINGS 
SCENARIOS FOR THE PROGRAMME

Below are several possible scenarios which could 
reduce costs in the nuclear weapons programme, 
along with the assumptions used to calculate 
approximate savings for each scenario. The aim of 
these scenarios is to stimulate debate and to provide 
a basis for estimated costings.³²⁶ Most of the figures 
quoted have been rounded for the sake of clarity. All 
figures are based on the costs used in Chapter 4.

The most relevant government publication for 
discussing programme savings is the Trident 
Alternatives Review, which was published in 2013 as 
a condition of the Coalition Agreement between the 
Liberal Democrat and Conservative parties.³²⁷ The 
review showed that most other ways of deploying 
nuclear weapons would be cheaper than submarines, 
but the length of time to develop these alternative 
platforms meant that some new submarines would 
have to be built in order to maintain continuous 
deployment of nuclear weapons. The review concluded 
that building some submarines as well as the 
alternative platform would be more costly than the 
Dreadnought programme.

Five years after the review was published, the 
Vanguard submarines are closer to the end of their 
service life and any transition to an alternative 
platform would be even further in the future. 
The length of time needed to be covered by new 
submarines while an alternative nuclear weapon 
delivery programme were developed would be greater 
than envisaged in 2013, and the costs involved would 
be even higher.

As such, attempts to save money at this stage need 
to follow one of two paths. The first path involves 
continuing with a submarine-based weapons system 
and the second entails abandoning the submarine-
based system and either accepting a hiatus in the 
ability to deploy nuclear weapons until a new platform 
was available or abandoning nuclear weapons 
altogether.
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Figure 14. Scenario 1

Savings to 2070

One quarter of Dreadnought programme costs minus lead-in costs £9,608 £9,608

1/11 of annual submarine support costs £57 / year £2,921

10% of remaining support costs due to CASD ending £57 / year £2,921

One less refuelling/deep maintenance job £270 £270

Total savings under this scenario £15,720

All figures are millions

Scenario 1: Three Dreadnought submarines, 
ending CASD
This scenario assumes that the fourth Dreadnought 
submarine is cancelled. If this was done before the 
third control point in the Dreadnought programme in 
2022 it is assumed that the contract for the main build 
would not have been signed, and the vast majority 
of the cost of that submarine could be saved.³²⁸ The 
support costs for one submarine would also be saved. 
A proportionate reduction in support costs has been 
included in the scenario.³²⁹

 A three-boat submarine fleet would be unlikely to be 
able to support a continuous deployment posture 
indefinitely, although it could be maintained for 
shorter periods of time if required. This is because 
while one submarine was in deep maintenance, it 
would be difficult to carry out any routine maintenance 
on the two other submarines if continuous 
deployment were maintained. One submarine would 
be deployed and the other would need to be in a 
state of readiness to deploy at all times, in case the 
submarine on deployment was forced to return to 
base unexpectedly.

For this reason it is assumed that one of the less 
active postures would be adopted.³³⁰ No figures exist 
for the potential savings from ending continuous 
deployment, so a nominal 5% saving of support 
costs has been included in the scenario to represent 
reduced staff, maintenance, and equipment savings. 
This is on top of the assumed support cost savings 
from reducing the fleet by one submarine.

This scenario also assumes that the Vanguard fleet 
would be reduced to three while they were still in 
service, and as such the cost of one deep maintenance 
project would be saved.

This scenario would save around £15bn between now 
and 2070.

It would also be possible to go further than this 
scenario and reduce the SSBN fleet to fewer than three 
boats. This would be unlikely to provide the same 
proportionate level of savings achieved by cancelling the 
fourth boat, due to contracts having already been signed 
and relatively more of the cost already being committed. 
Conversely, it would also be possible to make more 
modest savings through operational changes, for 
example by ending continuous submarine deployment.
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Scenario 2A: No submarines but warheads 
retained
In this scenario the Dreadnought programme 
is cancelled outright and the Vanguard fleet 
decommissioned, but some nuclear warheads are 
retained by the UK, either to be eliminated in a 
multilateral disarmament agreement or stockpiled for 
future deployment if required. This is arguably justified 
by the current government position that no threat 
requiring nuclear weapons currently exists but one 
may develop in the future. However, it is unlikely to be 
a politically popular option and it is chiefly included 
here as a baseline for two scenarios that follow.

In this scenario £33bn is saved from the outright 
cancellation of the Dreadnought programme.³³¹ It is 
assumed that no savings would be made on the CPC 
project, which is well advanced.

Support costs would wind down: a nominal figure of 
two years of full costs has been chosen to represent 
this, though in reality these costs would likely be 
spread over a longer period. After that it is assumed 
that long-term Navy support costs would be reduced in 
proportion to the reduction in submarine numbers.³³²

The scenario assumes that, accounting for the cost 
overruns and contracts which have already been 
signed, the budget for the NWCSP would still be 
spent, but after the NWCSP had finished the cost of 
the AWE contract would revert to pre-2005 spending 
levels. However, £10bn would not be spent on 
developing a new warhead.

Similarly, the scenario assumes that the UK would 
continue to pay the upkeep costs for the Trident 
missile facility in the US and its contribution to the 
D5LE as a good-will gesture to the US until the 2060s 
when the D5 will go out of service.

Figure 15. Scenario 2A

Savings to 2070

Total Dreadnought cost minus approved spending up to 2020–21 £32,949 £32,949

36% of annual Navy support costs (after 2 years at current rate) £227 / year £11,113

No new warhead £9,820 £9,820

No annual Trident facility contributions between 2060 and 2070 £12 / year £120

Devonport upgrades cancelled £1,000 £1,000

Saving 50% of potential future Faslane upgrades cost £2,000 £2,000

Annual cost of policing nuclear weapon sites £70 / year £3,576

Minus defence diversification costs to mitigate 20,000 job losses -£1,500 -£1,500

Total savings under this scenario £59,078

All figures are millions
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Figure 16. Scenario 2B

Savings to 2070

Savings under scenario 2A £59,078

Minus new warhead cost -£11,380

Total savings under this scenario £47,698

Scenario 2B: No submarines, nuclear gravity 
bomb developed
A variant of scenario 2 could involve producing a new 
nuclear gravity bomb warhead which could be fielded 
by the UK’s F35 aircraft, meaning that the UK still 
had a platform which would allow it to use nuclear 
weapons in the future.³³⁸

A similar scenario was considered as part of the 
Trident Alternatives Review, which said a replacement 
warhead would cost up to £10bn and take 24 years 
to develop,³³⁹ so it recommended that a replacement 
submarine be built to bridge the gap between the 
end of the Vanguard submarine lifetime and the new 
warhead being ready to deploy.

This would be more expensive than continuing with the 
full Dreadnought programme, so the cost of this ‘stop-
gap’ submarine has not been factored into this scenario. 
Instead it is assumed that CASD will not be maintained, 
the Vanguard fleet would be decommissioned in the 
near future and there will be a time period where UK 
nuclear weapons would not be able to be used.³⁴⁰

With the estimate from the Trident Alternatives Review 
adjusted to current prices, scrapping the SSBN fleet 
and developing a nuclear gravity bomb would save an 
estimated £50bn.

It is also assumed that the money for the upgrade 
projects at Devonport³³³ would be saved and that 
the SSN fleet could be serviced with the existing 
facilities. The scenario also assumes that the Faslane 
upgrade plans which have already been announced³³⁴ 
are already under contract and the costs can’t be 
recovered. It is not known what projects are included 
in the further £4bn upgrade the MOD is considering 
spending at Faslane,³³⁵ so it is difficult to assess 
how much would still be necessary to service an SSN 
fleet. A nominal 50% saving has been included in 
the scenario to reflect fewer upgrades being required 
and the site given a lower priority due to it no longer 
hosting the UK’s nuclear weapons platform.

Policing costs are estimated to be reduced by £70m. The 
full cost of policing has not been deducted as Faslane 
and Devonport would still be used by the SSN fleet.³³⁶

This scenario would involve substantial job losses 
at Barrow-in-Furness and Raynesway. It is assumed 
that the government would provide ‘defence 
diversification’ funding to those areas to ease the 
transition away from military manufacturing, so an 
estimated £1.5bn fund for this has been included in 
the scenario.³³⁷

When all these factors are taken into account the 
estimated overall savings in this scenario would be 
around £60bn between now and 2070.

All figures are millions
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Scenario 2C : Full cancellation of the nuclear 
weapons programme
In this scenario variant the UK completely eliminates 
its nuclear weapons programme alongside the SSBN 
fleet. As well as steps under scenario 2A, AWE would 
be converted to civilian use.³⁴¹ The full process could 
take up to 80 years. Nominal costs equivalent to 
3 years at ordinary funding levels (approximately 
£450m a year), followed by 15 years at 50% of ordinary 
funding levels, have been included in the scenario to 
reflect the costs of running AWE during that time. An 
additional £500m of defence diversification costs are 
also included in this scenario.³⁴²

The £211m cost of decommissioning the UK’s nuclear 
warheads and the £4.9bn cost of decommissioning 
AWE (at 2019 prices)³⁴³ have been subtracted from the 
savings in this scenario. Although economic and fiscal 
benefits would likely result from repurposing AWE to 
civilian usage,³⁴⁴ these have not been included in the 
calculations as no solid figures exist. In this scenario 
the estimated savings between now and 2070 would 
be around £70bn.

Figure 17. Scenario 2C

Savings to 2070

Savings under scenario 2A £59,078

Running AWE at 50% costs for 15 years from 2022 £3,705

No AWE running costs from 2037 to 2070 £16,302

Minus defence diversification costs to mitigate 5,000 job losses -£500

Minus cost of warhead decommissioning -£211

Minus cost of decommissioning AWE -£4,877

Total savings under this scenario £73,497

The relatively small difference in savings between 
this scenario and 2A is due to the costs of 
decommissioning AWE and winding down operations 
there. These costs are of course inevitable if the UK is 
to fulfil its international disarmament obligations, but 
they only fall before 2070 in this scenario and offset 
much of the savings in that time period. In the years 
following 2070 the savings from full disarmament 
would accumulate faster than scenario 2A, which 
would also need to incorporate the costs of warhead 
and AWE decommissioning at some point in the 
future when the UK delivers on its international 
disarmament commitments.

All figures are millions
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Vanguard and Dreadnought class submarines
Vanguard – Second generation UK nuclear-armed 
submarine. Currently in service
W76 – US nuclear warhead design upon which the 
current UK warhead is based



55

ENDNOTES

7. Such as the Fissile Material Cut-off Treaty and the 

Comprehensive Test Ban Treaty. See Pavel Podvig. 

‘Fissile Material (Cut-off) Treaty: Elements of the 

Emerging Consensus’. UNIDIR, 2016. http://www.

unidir.org/files/publications/pdfs/fissile-material-cut-

off-treaty-elements-of-the-emerging-consensus-en-650.

pdf; ‘Comprehensive Test Ban Treaty Texts’. Federation of 

American Scientists. Accessed 13 January 2019. https://

fas.org/nuke/control/ctbt/text/ctbtsigs.htm

8. Comptroller and Auditor General. ‘The Defence Nuclear 

Enterprise: A Landscape Review’. London: National 

Audit Office, 2018. https://www.nao.org.uk/wp-content/

uploads/2018/05/The-Defence-Nuclear-Enterprise-a-

landscape-review.pdf. p6

9. Ibid. p29

10. Comptroller and Auditor General. ‘The Equipment Plan 

2018-2028’. National Audit Office, November 2018. 

https://www.nao.org.uk/wp-content/uploads/2018/11/

The-Equipment-Plan-2018-2028-.pdf. p7.

11. For a discussion of some of the ways these increases occur 

see Jag Patel. ‘Financial Risks on Trident Successor – a 

Conspiracy of Concealment’. Nuclear Information Service. 

Accessed 12 January 2019. https://www.nuclearinfo.org/

blog/jag-patel/2017/08/financial-risks-trident-successor-

%E2%80%93-conspiracy-concealment.

12. See the ‘Programme Status: Dreadnought’ section. 

Chapter 3. p17.

13. Comptroller and Auditor General, The Defence Nuclear 

Enterprise Op. Cit.

14. Ibid. p4

15. Ibid. p33

16. Ibid. p21

17. ‘The Future of the United Kingdom’s Nuclear Deterrent’. 

2006. Her Majesty’s Stationery Office. https://www.gov.

uk/government/uploads/system/uploads/attachment_

data/file/27378/DefenceWhitePaper2006_Cm6994.pdf.

18. Claire Mills. ‘Replacing the UK’s “Trident” Nuclear 

Deterrent’. Briefing Paper. House of Commons Library, 

12 July 2016. http://researchbriefings.files.parliament.uk/

documents/CBP-7353/CBP-7353.pdf

19. Other spending control points may be planned later in 

the project, but these three are the only ones listed in 

Comptroller and Auditor General, The Defence Nuclear 

Enterprise Op. Cit. p46. 

1. Matthew Taylor. 2008. ‘Britain Plans to Spend £3bn on 

New Nuclear Warheads’. The Guardian, 24 July 2008, 

sec. Science. https://www.theguardian.com/world/2008/

jul/25/nuclear.weaponstechnology.

2. The timescales for replacement of the major elements 

can be found in Figure 6, on page 13. The timings given 

are estimates based on information currently in the 

public domain.

3. Tim Street. ‘ORG Submission Part II – Labour Defence 

Policy Review 2016’. Oxford Research Group, April 2016. 

p3.

4. The wording of the treaty itself is a commitment for 

disarmament negotiations in good faith, but in 1995 

the UK and other nuclear weapons states agreed that 

this commitment was for concrete steps to reduce 

nuclear weapon stockpiles, leading to complete 

nuclear disarmament. See: ‘1995 Review and Extension 

Conference of the Parties to the Treaty on the Non-

Proliferation of Nuclear Weapons – Decision 2: 

Principles and Objectives for Nuclear Non-Proliferation 

and Disarmament’. United Nations, 1995. http://

disarmament.un.org/wmd/npt/1995dec2.htm. The 

following year the International Court of Justice 

confirmed that the NPT commitment was for the end 

result of disarmament, rather than the negotiations 

themselves: International Court of Justice. Legality of the 

Threat or Use of Nuclear Weapons: Advisory Opinion of 

8 July 1996. The Hague: International Court of Justice, 

1996. https://www.icj-cij.org/files/case-related/95/095-

19960708-ADV-01-00-EN.pdf p45.

5. See comments of various states in ‘NPT News in 

Review – 27 April 2018’. Reaching Critical Will 15, no. 

3 (27 April 2018). http://www.reachingcriticalwill.org/

images/documents/Disarmament-fora/npt/NIR2018/

NIR15.3.pdf. p8. 

6. See ‘2010 Review Conference of the Parties to the Treaty 

on the Non-Proliferation of Nuclear Weapons. Final 

Document . Volume I’. United Nations, 2010. https://

www.un-ilibrary.org/disarmament/united-nations-

disarmament-yearbook-2000_937839e3-en.

http://www.unidir.org/files/publications/pdfs/fissile-material-cut-off-treaty-elements-of-the-emerging-consensus-en-650.pdf
http://www.unidir.org/files/publications/pdfs/fissile-material-cut-off-treaty-elements-of-the-emerging-consensus-en-650.pdf
http://www.unidir.org/files/publications/pdfs/fissile-material-cut-off-treaty-elements-of-the-emerging-consensus-en-650.pdf
http://www.unidir.org/files/publications/pdfs/fissile-material-cut-off-treaty-elements-of-the-emerging-consensus-en-650.pdf
https://fas.org/nuke/control/ctbt/text/ctbtsigs.htm
https://fas.org/nuke/control/ctbt/text/ctbtsigs.htm
https://www.nao.org.uk/wp-content/uploads/2018/05/The-Defence-Nuclear-Enterprise-a-landscape-review.pdf
https://www.nao.org.uk/wp-content/uploads/2018/05/The-Defence-Nuclear-Enterprise-a-landscape-review.pdf
https://www.nao.org.uk/wp-content/uploads/2018/05/The-Defence-Nuclear-Enterprise-a-landscape-review.pdf
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
https://www.nuclearinfo.org/blog/jag-patel/2017/08/financial-risks-trident-successor-%E2%80%93-conspiracy-concealment
https://www.nuclearinfo.org/blog/jag-patel/2017/08/financial-risks-trident-successor-%E2%80%93-conspiracy-concealment
https://www.nuclearinfo.org/blog/jag-patel/2017/08/financial-risks-trident-successor-%E2%80%93-conspiracy-concealment
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/DefenceWhitePaper2006_Cm6994.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/DefenceWhitePaper2006_Cm6994.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/27378/DefenceWhitePaper2006_Cm6994.pdf
http://researchbriefings.files.parliament.uk/documents/CBP-7353/CBP-7353.pdf
http://researchbriefings.files.parliament.uk/documents/CBP-7353/CBP-7353.pdf
https://www.theguardian.com/world/2008/jul/25/nuclear.weaponstechnology
https://www.theguardian.com/world/2008/jul/25/nuclear.weaponstechnology
http://disarmament.un.org/wmd/npt/1995dec2.htm
http://disarmament.un.org/wmd/npt/1995dec2.htm
https://www.icj-cij.org/files/case-related/95/095-19960708-ADV-01-00-EN.pdf
https://www.icj-cij.org/files/case-related/95/095-19960708-ADV-01-00-EN.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf
http://www.reachingcriticalwill.org/images/documents/Disarmament-fora/npt/NIR2018/NIR15.3.pdf


56

34. ‘The United Kingdom’s Future Nuclear Deterrent: The 

Submarine Initial Gate Parliamentary Report’. Ministry of 

Defence, May 2011. https://assets.publishing.service.gov.

uk/government/uploads/system/uploads/attachment_

data/file/27399/submarine_initial_gate.pdf p9.

35. See ‘US Navy Launches Trident II D5 Missile from USS 

Nebraska’. Naval Technology (blog), 28 March 2018. 

https://www.naval-technology.com/news/us-navy-

launches-trident-ii-d5-missile-uss-nebraska/; ‘USS 

Nebraska (SSBN 739) Returns from First Strategic 

Deterrent Patrol’. Commander, Submarine Force, U.S. 

Pacific Fleet. Accessed 12 January 2019. http://www.

csp.navy.mil/Media/News-Admin/Article/1575051/uss-

nebraska-ssbn-739-returns-from-first-strategic-deterrent-

patrol-since-2013/.

36. Peter Burt. ‘AWE: Britain’s Nuclear Weapons Factory: 

Past, Present, and Possibilities for the Future’. Nuclear 

Information Service, 2016. http://nuclearinfo.org/

sites/default/files/AWE-Past%2C%20Present%2C%20

Future%20Report%202016.pdf. p10.

37. See Ibid. p26-27. for a detailed description of what is 

known about the upgrade.

38. See Hans M. Kristensen, Matthew McKinzie, 

and Theodore A. Postol. ‘How US Nuclear Force 

Modernization Is Undermining Strategic Stability: The 

Burst-Height Compensating Super-Fuze’. Bulletin of 

the Atomic Scientists, 1 March 2017. http://thebulletin.

org/how-us-nuclear-force-modernization-undermining-

strategic-stability-burst-height-compensating-

super10578.

39. ‘The United Kingdom’s Future Nuclear Deterrent: 

The 2018 Update to Parliament’. Ministry of Defence, 

December 2018. https://assets.publishing.service.gov.

uk/government/uploads/system/uploads/attachment_

data/file/767326/2018_Nuclear_Deterrent_Update_to_

Parliament.pdf p4.

40. Ministry of Defence. ‘The Defence Equipment Plan 2018 

Financial Summary (Version 2)’, 27 November 2018. 

https://assets.publishing.service.gov.uk/government/

uploads/system/uploads/attachment_data/

file/760094/20181126-EP18_FINAL_v2.pdf. p31

41. Ministry of Defence, ‘2018 Update to Parliament’. Op. 

Cit. p4.

42. ‘Trident Alternatives Review’. Cabinet Office, 16 

July 2013. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_data/

file/212745/20130716_Trident_Alternatives_Study.pdf. p37.

43. Ministry of Defence, ‘2018 Update to Parliament’. Op. 

Cit. p3.

44. Ministry of Defence, ‘The Submarine Initial Gate 

Parliamentary Report’, Op. Cit. p9.

20. George Allison. ‘Meet the Dreadnought Class, New 

Nuclear Submarines Named’. UK Defence Journal, 21 

October 2016. https://ukdefencejournal.org.uk/meet-

the-dreadnought-class-new-nuclear-submarines-named/.

21. Gayle McDonald. ‘All of Plymouth’s Submarines Are 

Moving to Scotland’. Plymouth Herald, 13 December 

2017. http://www.plymouthherald.co.uk/news/plymouth-

news/plymouths-submarines-moving-scotland-887763.

22. ‘Defence Secretary Michael Fallon at Faslane’. GOV.UK. 

Accessed 13 March 2019. https://www.gov.uk/government/

speeches/defence-secretary-michael-fallon-at-faslane.

23. Comptroller and Auditor General, The Defence Nuclear 

Enterprise Op. Cit. p21

24. Malcolm Smith. ‘The D154 Project: Redevelopment of 

the Submarine Support Facilities at Devonport Royal 

Dockyard’. Ingenia, no. Issue 13 (August 2002): 27–34. 

https://www.ingenia.org.uk/Ingenia/Articles/298edc83-

f882-4a83-a8d6-3a628178a2c5

25. The acronym PWR stands for Pressurised Water Reactor.

26. ‘Successor Submarine Project (Note by the Assistant 

Secretary)’. Defence Board, 25 November 2009. 

Document released under FOI request. Available at: 

https://robedwards.typepad.com/files/declassified-

report-to-mod-defence-board.pdf. p11

27. For an overview of the proliferation issues with HEU 

fuel see Nick Ritchie. ‘The UK Naval Nuclear Propulsion 

Programme and Highly Enriched Uranium’. Federation 

of American Scientists, Washington, D.C., February 2015. 

http://eprints.whiterose.ac.uk/84697/1/2015_FAS_UK_

NNPP_HEU_final2.pdf

28. National Audit Office. Ministry of Defence: Major 

Projects Report 2015 and the Equipment Plan 2015 

to 2025 : Appendices and Project Summary Sheets. 

London: National Audit Office, 2015. https://www.nao.

org.uk/wp-content/uploads/2015/10/Appendices-and-

project-summary-sheets.pdf. p81.

29. John Reid. House of Commons Hansard Written Answer 

21902, Pub. L. No. 27 Oct 2005 : Column 522W. https://

publications.parliament.uk/pa/cm200506/cmhansrd/

vo051027/text/51027w14.htm#51027w14.html_spnew15.

30. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p20

31. John Ainslie. ‘The Trident Shambles’. Scottish CND, 

March 2016. http://www.banthebomb.org/images/

stories/pdfs/shambles.pdf. p15.

32. ‘Nuclear Weapons Sustainment: Budget Estimates 

Report Contains More Information than in Prior Fiscal 

Years, but Transparency Can Be Improved’. United States 

Government Accountability Office, 20 July 2017. https://

www.gao.gov/assets/690/686005.pdf. p14.

33. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p20

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27399/submarine_initial_gate.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27399/submarine_initial_gate.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/27399/submarine_initial_gate.pdf
https://www.naval-technology.com/news/us-navy-launches-trident-ii-d5-missile-uss-nebraska/
https://www.naval-technology.com/news/us-navy-launches-trident-ii-d5-missile-uss-nebraska/
http://www.csp.navy.mil/Media/News-Admin/Article/1575051/uss-nebraska-ssbn-739-returns-from-first-strategic-deterrent-patrol-since-2013/
http://www.csp.navy.mil/Media/News-Admin/Article/1575051/uss-nebraska-ssbn-739-returns-from-first-strategic-deterrent-patrol-since-2013/
http://www.csp.navy.mil/Media/News-Admin/Article/1575051/uss-nebraska-ssbn-739-returns-from-first-strategic-deterrent-patrol-since-2013/
http://www.csp.navy.mil/Media/News-Admin/Article/1575051/uss-nebraska-ssbn-739-returns-from-first-strategic-deterrent-patrol-since-2013/
http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578
http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578
http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578
http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767326/2018_Nuclear_Deterrent_Update_to_Parliament.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767326/2018_Nuclear_Deterrent_Update_to_Parliament.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767326/2018_Nuclear_Deterrent_Update_to_Parliament.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767326/2018_Nuclear_Deterrent_Update_to_Parliament.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745/20130716_Trident_Alternatives_Study.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745/20130716_Trident_Alternatives_Study.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/212745/20130716_Trident_Alternatives_Study.pdf
https://ukdefencejournal.org.uk/meet-the-dreadnought-class-new-nuclear-submarines-named/
https://ukdefencejournal.org.uk/meet-the-dreadnought-class-new-nuclear-submarines-named/
http://www.plymouthherald.co.uk/news/plymouth-news/plymouths-submarines-moving-scotland-887763
http://www.plymouthherald.co.uk/news/plymouth-news/plymouths-submarines-moving-scotland-887763
https://www.gov.uk/government/speeches/defence-secretary-michael-fallon-at-faslane
https://www.gov.uk/government/speeches/defence-secretary-michael-fallon-at-faslane
https://www.ingenia.org.uk/Ingenia/Articles/298edc83-f882-4a83-a8d6-3a628178a2c5
https://www.ingenia.org.uk/Ingenia/Articles/298edc83-f882-4a83-a8d6-3a628178a2c5
https://robedwards.typepad.com/files/declassified-report-to-mod-defence-board.pdf
https://robedwards.typepad.com/files/declassified-report-to-mod-defence-board.pdf
http://eprints.whiterose.ac.uk/84697/1/2015_FAS_UK_NNPP_HEU_final2.pdf
http://eprints.whiterose.ac.uk/84697/1/2015_FAS_UK_NNPP_HEU_final2.pdf
https://www.nao.org.uk/wp-content/uploads/2015/10/Appendices-and-project-summary-sheets.pdf
https://www.nao.org.uk/wp-content/uploads/2015/10/Appendices-and-project-summary-sheets.pdf
https://www.nao.org.uk/wp-content/uploads/2015/10/Appendices-and-project-summary-sheets.pdf
https://publications.parliament.uk/pa/cm200506/cmhansrd/vo051027/text/51027w14.htm
https://publications.parliament.uk/pa/cm200506/cmhansrd/vo051027/text/51027w14.htm
https://publications.parliament.uk/pa/cm200506/cmhansrd/vo051027/text/51027w14.htm
http://www.banthebomb.org/images/stories/pdfs/shambles.pdf
http://www.banthebomb.org/images/stories/pdfs/shambles.pdf
https://www.gao.gov/assets/690/686005.pdf
https://www.gao.gov/assets/690/686005.pdf


57

60. See Ibid. p33; Stephen Lovegrove. 2018. Oral Evidence – 

Defence Equipment Plan 2018-28 – 3 Dec 2018. House of 

Commons. http://data.parliament.uk/writtenevidence/

committeeevidence.svc/evidencedocument/public-

accounts-committee/defence-equipment-plan-201828/

oral/93343.html. Q4-5; and Comptroller and Auditor 

General, The Equipment Plan 2018-2028. Op. Cit. p36

61. Ibid. p36.

62. Stephen Lovegrove, Oral Evidence - Defence Equipment 

Plan 2018-28 Op. Cit. Q4.

63. National Audit Office. Ministry of Defence: The 

Equipment Plan 2017 to 2027, 2018. https://www.nao.

org.uk/wp-content/uploads/2018/01/The-Equipment-

Plan-2017-to-2027.pdf

64. ‘Ministry of Defence Nuclear Programme’. House of 

Commons Committee of Public Accounts, 10 September 

2018. https://publications.parliament.uk/pa/cm201719/

cmselect/cmpubacc/1028/1028.pdf

65. ‘Multiple Risks to Delivery of Nuclear Deterrent – News 

from Parliament’. UK Parliament. Accessed 9 December 

2018. https://www.parliament.uk/business/committees/

committees-a-z/commons-select/public-accounts-

committee/news-parliament-2017/mod-nuclear-budget-

report-published-17-19/.

66. Comptroller and Auditor General, ‘The Equipment Plan 

2018-2028’. Op. Cit, p6-7.

67. Stephen Lovegrove, Oral Evidence. – Defence 

Equipment Plan 2018-28 Op. Cit. Q4.

68. Comptroller and Auditor General, The Defence 

Nuclear Enterprise. Op. Cit. p10. In answer to a 

freedom of information request the MOD said that 

releasing in-service and out-of-service dates for SSBNs 

would endanger national security: Defence Nuclear 

Organisation Secretariat. 2019. ‘FOI2018/10404 

Response’, 6 February 2019.

69. Ministry of Defence. ‘The Defence Equipment Plan 

2018 Financial Summary (Version 2)’, 27 November 

2018. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_

data/file/760094/20181126-EP18_FINAL_v2.pdf. See 

footnotes on pages 35 and 36. The formal name for 

performance indicators is ‘Key User Requirements.’ It 

is not clear what is meant by this statement, given that 

manufacture of the submarines has already begun.

70. HM Treasury. ‘Treasury Minutes – Government 

Response to the Committee of Public Accounts on the 

Fifty-Ninth to the Sixty-Third Reports from Session 

2017-19’, December 2018. https://www.parliament.uk/

documents/commons-committees/public-accounts/

Treasury_minutes_december_2018.pdf. p9.

45. Ibid. p4. The decision was taken as part of a value for 

money review.

46. ‘Nuclear Deterrent: Written Statement – HCWS210’. UK 

Parliament, 20 January 2015. https://www.parliament.

uk/business/publications/written-questions-answers-

statements/written-statement/Commons/2015-01-20/

HCWS210/.

47. Deployment of the Mark 4A on submarines is likely 

already underway. See ‘Doubling of Nuclear Transports 

May Indicate Delivery of Upgraded Warheads’. Nuclear 

Information Service. Accessed 12 January 2019. https://

www.nuclearinfo.org/article/transport/doubling-nuclear-

transports-may-indicate-delivery-upgraded-warheads.

48. Nick Ritchie, ‘The UK Naval Nuclear Propulsion 

Programme and Highly Enriched Uranium’.Op. Cit. p7-8

49. Jeremy Lonsdale. ‘Questions about Defence Nuclear 

Landscape Review (Email to David Cullen)’, 28 

September 2018.

50. Ministry of Defence, The Submarine Initial Gate 

Parliamentary Report, Op. Cit. p5.

51. See the ‘Programme Status: Astute’ section. Chapter 3. 

p19

52. James Jinks, and Peter Hennessy. The Silent Deep: The 

Royal Navy Submarine Service since 1945. London: 

Penguin Books, 2016. p219.

53. A decision to replace the Mark 4A warhead with an 

entirely new warhead design is expected before 2022.

54. Timeline compiled by NIS. Vanguard-Dreadnought 

transition taken from: Toby Fenwick. ‘(Dis)Continuous 

Deterrence: Challenges to Britain’s Nuclear Doctrine’. 

The British American Security Information Council 

(BASIC), September 2018. https://www.basicint.

org/wp-content/uploads/2018/11/DisContinuous-

Deterrence-Web.pdf. Indicative timings of warhead and 

missile transition are based on various public domain 

information with a nominal 5-year transition assumed 

for each element.

55. Both the DNO and SDA were set up in 2017 and ran in 

parallel with the previous management systems, before 

taking over in April 2018.

56. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p35

57. Comptroller and Auditor General, ‘The Equipment Plan 

2018-2028’. Op. Cit. p20.

58. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36.

59. Ibid. p35-36.

http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
https://www.nao.org.uk/wp-content/uploads/2018/01/The-Equipment-Plan-2017-to-2027.pdf
https://www.nao.org.uk/wp-content/uploads/2018/01/The-Equipment-Plan-2017-to-2027.pdf
https://www.nao.org.uk/wp-content/uploads/2018/01/The-Equipment-Plan-2017-to-2027.pdf
https://publications.parliament.uk/pa/cm201719/cmselect/cmpubacc/1028/1028.pdf
https://publications.parliament.uk/pa/cm201719/cmselect/cmpubacc/1028/1028.pdf
https://www.parliament.uk/business/committees/committees-a-z/commons-select/public-accounts-committee/news-parliament-2017/mod-nuclear-budget-report-published-17-19/
https://www.parliament.uk/business/committees/committees-a-z/commons-select/public-accounts-committee/news-parliament-2017/mod-nuclear-budget-report-published-17-19/
https://www.parliament.uk/business/committees/committees-a-z/commons-select/public-accounts-committee/news-parliament-2017/mod-nuclear-budget-report-published-17-19/
https://www.parliament.uk/business/committees/committees-a-z/commons-select/public-accounts-committee/news-parliament-2017/mod-nuclear-budget-report-published-17-19/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760094/20181126-EP18_FINAL_v2.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Treasury_minutes_december_2018.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Treasury_minutes_december_2018.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Treasury_minutes_december_2018.pdf
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2015-01-20/HCWS210/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2015-01-20/HCWS210/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2015-01-20/HCWS210/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2015-01-20/HCWS210/
https://www.nuclearinfo.org/article/transport/doubling-nuclear-transports-may-indicate-delivery-upgraded-warheads
https://www.nuclearinfo.org/article/transport/doubling-nuclear-transports-may-indicate-delivery-upgraded-warheads
https://www.nuclearinfo.org/article/transport/doubling-nuclear-transports-may-indicate-delivery-upgraded-warheads
https://www.basicint.org/wp-content/uploads/2018/11/DisContinuous-Deterrence-Web.pdf
https://www.basicint.org/wp-content/uploads/2018/11/DisContinuous-Deterrence-Web.pdf
https://www.basicint.org/wp-content/uploads/2018/11/DisContinuous-Deterrence-Web.pdf


58

88. John Ainslie, ‘The Trident Shambles’. Op. Cit. p4.

89. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p19

90. Securing Britain in an Age of Uncertainty: The Strategic 

Defence and Security Review. London: HM Government, 

2010. http://www.direct.gov.uk/prod_consum_dg/

groups/dg_digitalassets/@dg/@en/documents/

digitalasset/dg_191634.pdf.

91. See the ‘Programme Status: Enterprise cost over the 

next 10 years’ section. p14.

92. Jonathan Gates, Astute Class. Op. Cit. p78 describes the 

system in the Astute class submarines.

93. John Collingridge. ‘Ministry of Defence Faces Fury over 

Cost of Dreadnought Subs’. The Sunday Times, 15 April 

2018. https://www.thetimes.co.uk/article/ministry-

of-defence-faces-fury-over-cost-of-dreadnought-subs-

0wt0hw3gv.

94. Trevithick, Joseph. ‘Sloppy Welding On Launch Tubes 

For The Navy’s New Missile Sub Could Point To Larger 

Problems’. The Drive. Accessed 9 January 2019. http://

www.thedrive.com/the-war-zone/22698/sloppy-welding-

on-launch-tubes-for-the-navys-new-missile-sub-could-

point-to-larger-problems.

95. Ministry of Defence, 2018 Update to Parliament. Op. Cit. 

p3.

96. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p33.

97. See: ‘Engagements: 28 Mar 2018’. Hansard HC Deb, 

28 March 2018, c756 https://hansard.parliament.uk/

Commons/2018-03-28/debates/0CC1ED1A-90AA-4066-

97BE-7BED0A1AD745/Engagements#contribution-

F5599508-2620-418E-BEA2-5EF3FF369DB1

98. Jeremy Lonsdale, Questions about Defence Nuclear 

Landscape Review. Op. Cit.

99. ‘Trident Submarines: Contingency Reserve: Written 

question – 181209’ HC Deb, 26 October 2018, cW 

https://www.parliament.uk/business/publications/

written-questions-answers-statements/written-question/

Commons/2018-10-18/181209/

100. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36

101. ‘Shipbuilding: Warships – Question: 14 Nov 2018: House 

of Lords Debates’. Hansard HL Deb, 14 November 2018, 

c1883 https://hansard.parliament.uk/Lords/2018-11-14/

debates/A42C6330-7066-4DE0-85CC-E1FB7E250B21/Sh

ipbuildingWarships#contribution-6F56BC64-6E11-48C2-

87A9-3ACB058238DC

102. ‘Defence Secretary Announces £400m Investment for 

Nuclear-Armed Submarines’. GOV.UK. Accessed 10 

January 2019. https://www.gov.uk/government/news/

defence-secretary-announces-400m-investment-for-

nuclear-armed-submarines.

71. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p45; Ministry of Defence, The 

Submarine Initial Gate Parliamentary Report, Op. Cit. p4.

72. ‘Annual Report on Major Projects 2017-18’. Infrastructure 

and Project Authority, July 2018. https://www.gov.uk/

government/uploads/system/uploads/attachment_data/

file/721978/IPA_Annual_Report_2018__2_.pdf. p20.

73. Ministry of Defence, The Submarine Initial Gate 

Parliamentary Report, Op. Cit. p2.

74. Ibid. p10.

75. Securing Britain in an Age of Uncertainty: The Strategic 

Defence and Security Review. London: HM Government, 

2010. http://www.direct.gov.uk/prod_consum_dg/

groups/dg_digitalassets/@dg/@en/documents/

digitalasset/dg_191634.pdf. p38.

76. Ibid. p4.

77. Stephen Lovegrove, Oral Evidence – Defence Equipment 

Plan 2018-28 Op. Cit. Q4. See the ‘Programme Status: 

Enterprise cost over the next 10 years’ section on page 14 

for more details.

78. Ibid. p4; Comptroller and Auditor General, The Defence 

Nuclear Enterprise. Op. Cit. p46

79. ‘Next Generation U.K. Boomers Benefit from U.S. 

Relationship’. USNI News (blog), 17 December 2014. 

https://news.usni.org/2014/12/17/next-generation-u-k-

boomers-benefit-u-s-relationship.

80. Ministry of Defence, 2017 Update to Parliament. Op. Cit.

81. ‘Oral Evidence – Managing the UK’s Nuclear 

Deterrent – 2 Jul 2018’. Public Accounts Committee, 2 

July 2018. http://data.parliament.uk/writtenevidence/

committeeevidence.svc/evidencedocument/public-

accounts-committee/managing-the-uks-nuclear-

deterrent/oral/86353.html.

82. Ministry of Defence, 2018 Update to Parliament. Op. Cit. 

p2. 

83. Public Accounts Committee, Oral Evidence – Managing 

the UK’s Nuclear Deterrent’. Op. Cit.

84. The failure to develop the Project Mensa design to an 

appropriate level before building started (see page 70) is 

cited by the MOD as a reason that the project cost has 

increased so far over the initial budget. Ibid.

85. As discussed in the ‘Submarines: Dreadnought and 

Vanguard’ section (Chapter 2. p8), funds for the 

Dreadnought programme are being released in a series 

of spending control points. The third spending control 

point is planned for 2022.

86. Ministry of Defence, 2018 Update to Parliament. Op. 

Cit. p2. This stage is termed ‘Delivery Phase 2’ in the 

document.

87. See Jonathan Gates. Astute Class Nuclear Submarine 

Manual. Yeovil: Haynes Inc, 2018. p26-37 for an illustrated 

overview of the process in the Astute programme.

http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
https://www.thetimes.co.uk/article/ministry-of-defence-faces-fury-over-cost-of-dreadnought-subs-0wt0hw3gv
https://www.thetimes.co.uk/article/ministry-of-defence-faces-fury-over-cost-of-dreadnought-subs-0wt0hw3gv
https://www.thetimes.co.uk/article/ministry-of-defence-faces-fury-over-cost-of-dreadnought-subs-0wt0hw3gv
http://www.thedrive.com/the-war-zone/22698/sloppy-welding-on-launch-tubes-for-the-navys-new-missile-sub-could-point-to-larger-problems
http://www.thedrive.com/the-war-zone/22698/sloppy-welding-on-launch-tubes-for-the-navys-new-missile-sub-could-point-to-larger-problems
http://www.thedrive.com/the-war-zone/22698/sloppy-welding-on-launch-tubes-for-the-navys-new-missile-sub-could-point-to-larger-problems
http://www.thedrive.com/the-war-zone/22698/sloppy-welding-on-launch-tubes-for-the-navys-new-missile-sub-could-point-to-larger-problems
https://hansard.parliament.uk/Commons/2018-03-28/debates/0CC1ED1A-90AA-4066-97BE-7BED0A1AD745/Engagements#contribution-F5599508-2620-418E-BEA2-5EF3FF369DB1
https://hansard.parliament.uk/Commons/2018-03-28/debates/0CC1ED1A-90AA-4066-97BE-7BED0A1AD745/Engagements#contribution-F5599508-2620-418E-BEA2-5EF3FF369DB1
https://hansard.parliament.uk/Commons/2018-03-28/debates/0CC1ED1A-90AA-4066-97BE-7BED0A1AD745/Engagements#contribution-F5599508-2620-418E-BEA2-5EF3FF369DB1
https://hansard.parliament.uk/Commons/2018-03-28/debates/0CC1ED1A-90AA-4066-97BE-7BED0A1AD745/Engagements#contribution-F5599508-2620-418E-BEA2-5EF3FF369DB1
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181209/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181209/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181209/
https://hansard.parliament.uk/Lords/2018-11-14/debates/A42C6330-7066-4DE0-85CC-E1FB7E250B21/ShipbuildingWarships
https://hansard.parliament.uk/Lords/2018-11-14/debates/A42C6330-7066-4DE0-85CC-E1FB7E250B21/ShipbuildingWarships
https://hansard.parliament.uk/Lords/2018-11-14/debates/A42C6330-7066-4DE0-85CC-E1FB7E250B21/ShipbuildingWarships
https://hansard.parliament.uk/Lords/2018-11-14/debates/A42C6330-7066-4DE0-85CC-E1FB7E250B21/ShipbuildingWarships
https://www.gov.uk/government/news/defence-secretary-announces-400m-investment-for-nuclear-armed-submarines
https://www.gov.uk/government/news/defence-secretary-announces-400m-investment-for-nuclear-armed-submarines
https://www.gov.uk/government/news/defence-secretary-announces-400m-investment-for-nuclear-armed-submarines
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/721978/IPA_Annual_Report_2018__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/721978/IPA_Annual_Report_2018__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/721978/IPA_Annual_Report_2018__2_.pdf
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191634.pdf
https://news.usni.org/2014/12/17/next-generation-u-k-boomers-benefit-u-s-relationship
https://news.usni.org/2014/12/17/next-generation-u-k-boomers-benefit-u-s-relationship
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/managing-the-uks-nuclear-deterrent/oral/86353.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/managing-the-uks-nuclear-deterrent/oral/86353.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/managing-the-uks-nuclear-deterrent/oral/86353.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/managing-the-uks-nuclear-deterrent/oral/86353.html


59

112. ‘MOD Government Major Projects Portfolio Data, 2018’. 

Ministry of Defence, 4 July 2018. https://www.gov.uk/

government/uploads/system/uploads/attachment_

data/file/719598/MOD_Government_Major_Projects_

Portfolio_data__September_2017__XLS_.xlsx; ‘MOD 

Government Major Projects Portfolio Data, 2015’. 

Ministry of Defence, 25 June 2015. https://www.gov.

uk/government/publications/mod-government-major-

projects-portfolio-data-2015.

113. Ministry of Defence, Major Projects Portfolio Data, 2018. 

Op. Cit.

114. Comptroller and Auditor General, ‘The Equipment Plan 

2018-2028’. Op. Cit, Comptroller and Auditor General, 

‘The Equipment Plan 2018-2028’. Op. Cit, p7

115. Ministry of Defence, Defence Equipment Plan 2018. Op. 

Cit. p34. It is not clear whether the £199m increase is in 

addition to the £9.9bn overall cost estimate, which was 

produced on or before September 2017. 

116. See the ‘Programme Status: Enterprise cost over the 

next 10 years’ section. p14.

117. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36.

118. Ministry of Defence, Major Projects Portfolio Data, 2018. 

Op. Cit.

119. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p22

120. Stephen Lovegrove. 2018. ‘Reappointment as Senior 

Responsible Owner for Nuclear Warhead Capability 

Programme (Letter to Dr Paul Hollinshead)’, 21 

January 2018. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_

data/file/776004/20190123-NWCSP_-_SRO_LoA__Dr_

Paul_Hollinshead_-_v1_.pdf.

121. Jamie Doward. ‘UK Nuclear Warhead Plant Warned: 

“Improve Safety or Shut Down”’. The Guardian, 5 August 

2018, sec. World news. http://www.theguardian.com/

world/2018/aug/05/nucklea-warhead-plant-berkshire-uk-

improve-safety-or-shut-down.

122. See endnote 84 and Jamie Doward. ‘Trident Plant Shut 

down in Safety Alert’. The Observer, 24 May 2008, sec. 

Politics. https://www.theguardian.com/world/2008/

may/25/nuclear.defence. Work on Project Mensa may 

have been started while the design was immature in 

order to placate the regulator.

123. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p23

124. ‘AWE: Written question – 198373.’ Hansard 

HC Deb, 6 December 2018, cW https://www.

parliament.uk/business/publications/written-

questions-answers-statements/written-question/

Commons/2018-12-03/198373/.

103. ‘Defence: Finance:Written question – 185543’. 

Hansard HC Deb, 5 November 2018, cW. https://

www.parliament.uk/business/publications/written-

questions-answers-statements/written-question/

Commons/2018-10-30/185543/

104. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p34.

105. See the ‘Programme Status: Enterprise cost over the 

next 10 years’ section on pages 14–16 for more detail.

106. £600m a year would exhaust the £10bn in under 17 

years. 2034 is around the time the first Dreadnought 

submarine will be coming into service and the later 

submarines of the class are still under construction.

107. See The Comptroller and Auditor General. Major 

Projects Report 2013: Appendices and Project Summary 

Sheets: Ministry of Defence. London: National Audit 

Office, 2014. https://www.nao.org.uk/wp-content/

uploads/2015/02/Major-Projects-Appendicies-and-

project-summary-sheets.pdf p4; ‘MOD Government 

Major Projects Portfolio Data, 2018’. Ministry of 

Defence, 4 July 2018. https://www.gov.uk/government/

uploads/system/uploads/attachment_data/file/719598/

MOD_Government_Major_Projects_Portfolio_data__

September_2017__XLS_.xlsx. Total cost of initial 

approval of Astute-class submarines is £8,197m. 

Current estimated total budget for Astute submarines is 

£9,941.96.

108. The Comptroller and Auditor General, 2013: Appendices 

and Project Summary Sheets. Op. Cit. p44 lists Astute 

Boats 1-3 as being 58 months late. This is misleading 

as it marks April 2010 as the end of the project, 

whereas HMS Artful, the 3rd Astute submarine, was 

not commissioned until nearly six years later (see 

‘HMS Artful Becomes a Commissioned Warship’. 

Royal Navy. Accessed 12 January 2019. https://www.

royalnavy.mod.uk/news-and-latest-activity/news/2016/

march/18/160318-hms-artful.)

109. BAE Systems. ‘House of Commons – Innovation, 

Universities, Science and Skills Committee – Written 

Evidence’, March 2008. https://publications.parliament.

uk/pa/cm200809/cmselect/cmdius/50/50w1e27.htm.

110. National Audit Office, Major Projects Report 2015. Op. 

Cit. p47.

111. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p47

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2015
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2015
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2015
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/776004/20190123-NWCSP_-_SRO_LoA__Dr_Paul_Hollinshead_-_v1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/776004/20190123-NWCSP_-_SRO_LoA__Dr_Paul_Hollinshead_-_v1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/776004/20190123-NWCSP_-_SRO_LoA__Dr_Paul_Hollinshead_-_v1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/776004/20190123-NWCSP_-_SRO_LoA__Dr_Paul_Hollinshead_-_v1_.pdf
http://www.theguardian.com/world/2018/aug/05/nucklea-warhead-plant-berkshire-uk-improve-safety-or-shut-down
http://www.theguardian.com/world/2018/aug/05/nucklea-warhead-plant-berkshire-uk-improve-safety-or-shut-down
http://www.theguardian.com/world/2018/aug/05/nucklea-warhead-plant-berkshire-uk-improve-safety-or-shut-down
https://www.theguardian.com/world/2008/may/25/nuclear.defence
https://www.theguardian.com/world/2008/may/25/nuclear.defence
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-03/198373/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-03/198373/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-03/198373/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-03/198373/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-30/185543/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-30/185543/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-30/185543/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-30/185543/
https://www.nao.org.uk/wp-content/uploads/2015/02/Major-Projects-Appendicies-and-project-summary-sheets.pdf
https://www.nao.org.uk/wp-content/uploads/2015/02/Major-Projects-Appendicies-and-project-summary-sheets.pdf
https://www.nao.org.uk/wp-content/uploads/2015/02/Major-Projects-Appendicies-and-project-summary-sheets.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/719598/MOD_Government_Major_Projects_Portfolio_data__September_2017__XLS_.xlsx
https://www.royalnavy.mod.uk/news-and-latest-activity/news/2016/march/18/160318-hms-artful
https://www.royalnavy.mod.uk/news-and-latest-activity/news/2016/march/18/160318-hms-artful
https://www.royalnavy.mod.uk/news-and-latest-activity/news/2016/march/18/160318-hms-artful
https://publications.parliament.uk/pa/cm200809/cmselect/cmdius/50/50w1e27.htm
https://publications.parliament.uk/pa/cm200809/cmselect/cmdius/50/50w1e27.htm


60

140. Ibid.

141. Ibid.

142. ‘Quarterly Site Report for Devonport Royal Dockyard 

(Devonport Royal Dockyard Ltd and HM Naval Base 

Devonport) Report for Period 1 April to 30 June 2017’. 

Office for Nuclear Regulation, 2017. http://www.onr.org.

uk/llc/2017/devonport-2.pdf; ‘Site Report for Devonport 

Royal Dockyard (Devonport Royal Dockyard Ltd and 

HM Naval Base Devonport) Report for Period 1 July to 

30 September 2017’. Office for Nuclear Regulation, 2017. 

http://www.onr.org.uk/llc/2017/devonport-3.pdf.

143. ‘DRDL Complies with ONR Improvement Notices – 

Office for Nuclear Regulation News’. Accessed 13 

January 2019. http://news.onr.org.uk/2017/12/drdl-

complies-with-onr-improvement-notices/; ‘DRDL – 

Improvement Notices Close-Out Inspection’. Accessed 

13 January 2019. http://www.onr.org.uk/intervention-

records/1718/devonport-17-180.htm.

144. Eve, Carl. ‘Nuclear Watchdog Investigating Incidents at 

Devonport Dockyard’. Plymouth Herald, 6 December 

2018. https://www.plymouthherald.co.uk/news/

plymouth-news/nuclear-watchdog-investigating-

incidents-devonport-2297687.

145. See pages 29–30.

146. Pfeifer, Sylvia, George Parker, and David Bond. ‘Babcock 

under MoD Watch over Submarine Contract’. Financial 

Times, 12 November 2018. https://www.ft.com/

content/692abde4-e680-11e8-8a85-04b8afea6ea3.

147. Bond, David, and Sylvia Pfeifer. ‘MoD Seeks Babcock 

Assurances over HMS Vanguard Overhaul’. Financial 

Times, 14 November 2018. https://www.ft.com/content/

c7c390e2-e81f-11e8-8a85-04b8afea6ea3.

148. John Ainslie, ‘The Trident Shambles’. Op. Cit. p9.

149. See the ‘Programme Status: Dreadnought’ section. p16.

150. See Toby Fenwick. ‘Blowing up the Budget: The 

Cost Risk of Trident to UK Defence’. The British 

American Security Information Council (BASIC), 

September 2018. http://www.basicint.org/wp-content/

uploads/2018/12/2018.10.12-Blowing-up-the-Budget-

Web.pdf. P8-9. HMS Vengeance will likely leave deep 

maintenance in 2029. If HMS Vanguard leaves service 

the following year its 37 year life (since commissioning 

in 1993) will be 48% longer than the originally planned 

25 years.

151. John Ainslie, ‘The Trident Shambles’. Op. Cit. p9.

152. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p47.

153. Cabinet Office, Trident Alternatives Review. Op. Cit.

154. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p17.

125. Peter Burt, Britain’s Nuclear Weapons Factory. Op. Cit. 

p20.

126. Ibid. p32.

127. Jamie Doward, UK Nuclear Warhead Plant Warned. Op. 

Cit.

128. For more details see David Cullen. ‘The UK and the 

Nuclear Ban Treaty  A Nuclear Information Service 

Briefing’. Nuclear Information Service, September 

2017. https://www.nuclearinfo.org/sites/default/files/

Updated%20NIS%20briefing%20paper%20on%20

the%20UK%20and%20the%20ban%20treaty_1.pdf. p17.

129. ‘Treaty between the United Kingdom of Great Britain 

and Northern Ireland and the French Republic Relating 

to Joint Radiographic Hydrodynamics Facilities’, 2 

November 2010. http://nuclearinfo.org/sites/default/

files/02%20UK%20-%20France%20Treaty%20on%20

Joint%20Radiographic%20Hydrodynamics%20

Facilities%202010.pdf.

130. Stephen Lovegrove. ‘Accounting Officer Assessment 

for UK/France TEUTATES Programme’, 2 April 2019. 

https://assets.publishing.service.gov.uk/government/

uploads/system/uploads/attachment_data/

file/778596/20190212_Accounting_Officer_Assessment_

for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-

Penny_Young.pdf.

131. ‘France: Nuclear Weapons:Written Question – 181211’. 

UK Parliament. Accessed 12 March 2019. https://

www.parliament.uk/business/publications/written-

questions-answers-statements/written-question/

Commons/2018-10-18/181211/.

132. Stephen Lovegrove, Accounting Officer Assessment. Op. 

Cit.

133.  Ministry of Defence, Major Projects Portfolio Data 2017 

Op. Cit.; ‘MOD Government_Major Projects Portfolio 

Data_ September 2013’, September 2013. https://

www.gov.uk/government/uploads/system/uploads/

attachment_data/file/313653/MOD_Government_Major_

Projects_Portfolio_data__September_2013__XLS_.xlsx.

134. The original approved cost for the Pegasus facility was 

£634m. See Peter Burt, Britain’s Nuclear Weapons 

Factory. Op. Cit. p16.

135. ‘AWE: Written question – 198373.’ Op. Cit.

136. Ministry of Defence, Major Projects Portfolio Data 2017. 

Op. Cit. 

137. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p23.

138. See pages 24–26.

139. ‘Quarterly Site Report for Devonport Royal Dockyard 

(Devonport Royal Dockyard Ltd and HM Naval Base 

Devonport) Report for Period 1 January to 31 March 

2017’. Office for Nuclear Regulation, 2017. http://www.

onr.org.uk/llc/2017/devonport-1.pdf.

http://www.onr.org.uk/llc/2017/devonport-2.pdf
http://www.onr.org.uk/llc/2017/devonport-2.pdf
http://www.onr.org.uk/llc/2017/devonport-3.pdf
http://news.onr.org.uk/2017/12/drdl-complies-with-onr-improvement-notices/
http://news.onr.org.uk/2017/12/drdl-complies-with-onr-improvement-notices/
https://www.plymouthherald.co.uk/news/plymouth-news/nuclear-watchdog-investigating-incidents-devonport-2297687
https://www.plymouthherald.co.uk/news/plymouth-news/nuclear-watchdog-investigating-incidents-devonport-2297687
https://www.plymouthherald.co.uk/news/plymouth-news/nuclear-watchdog-investigating-incidents-devonport-2297687
https://www.ft.com/content/692abde4-e680-11e8-8a85-04b8afea6ea3
https://www.ft.com/content/692abde4-e680-11e8-8a85-04b8afea6ea3
https://www.ft.com/content/c7c390e2-e81f-11e8-8a85-04b8afea6ea3
https://www.ft.com/content/c7c390e2-e81f-11e8-8a85-04b8afea6ea3
http://www.basicint.org/wp-content/uploads/2018/12/2018.10.12-Blowing-up-the-Budget-Web.pdf
http://www.basicint.org/wp-content/uploads/2018/12/2018.10.12-Blowing-up-the-Budget-Web.pdf
http://www.basicint.org/wp-content/uploads/2018/12/2018.10.12-Blowing-up-the-Budget-Web.pdf
https://www.nuclearinfo.org/sites/default/files/Updated%20NIS%20briefing%20paper%20on%20the%20UK%20and%20the%20ban%20treaty_1.pdf
https://www.nuclearinfo.org/sites/default/files/Updated%20NIS%20briefing%20paper%20on%20the%20UK%20and%20the%20ban%20treaty_1.pdf
https://www.nuclearinfo.org/sites/default/files/Updated%20NIS%20briefing%20paper%20on%20the%20UK%20and%20the%20ban%20treaty_1.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778596/20190212_Accounting_Officer_Assessment_for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-Penny_Young.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778596/20190212_Accounting_Officer_Assessment_for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-Penny_Young.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778596/20190212_Accounting_Officer_Assessment_for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-Penny_Young.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778596/20190212_Accounting_Officer_Assessment_for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-Penny_Young.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778596/20190212_Accounting_Officer_Assessment_for_the_TEUTATES_programme_MSU_4.2.4.6-Min_DP-Penny_Young.pdf
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181211/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181211/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181211/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-18/181211/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/313653/MOD_Government_Major_Projects_Portfolio_data__September_2013__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/313653/MOD_Government_Major_Projects_Portfolio_data__September_2013__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/313653/MOD_Government_Major_Projects_Portfolio_data__September_2013__XLS_.xlsx
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/313653/MOD_Government_Major_Projects_Portfolio_data__September_2013__XLS_.xlsx
http://www.onr.org.uk/llc/2017/devonport-1.pdf
http://www.onr.org.uk/llc/2017/devonport-1.pdf


61

171. ‘HMS Vanguard and HMS Victorious: Nuclear 

Reactors:Written question – 198888’. Hansard HC Deb, 10 

December 2018, cW. https://www.parliament.uk/business/

publications/written-questions-answers-statements/

written-question/Commons/2018-12-04/198888/.

172. ‘Nuclear Weapons: Safety:Written question – 157649’. 

Hansard HC Deb, 3 July 2018, cW. https://www.

parliament.uk/business/publications/written-

questions-answers-statements/written-question/

Commons/2018-06-26/157649/. Also see: ‘Government 

Claims Releasing Nuclear Safety Assessment Would 

Risk National Security | Nuclear Information Service’. 

Accessed 10 December 2018. https://www.nuclearinfo.

org/article/government-safety-transport/government-

claims-releasing-nuclear-safety-assessment-would-risk.

173. See Peter Burt, Playing With Fire. Op. Cit. p60-62.

174.  Jinks and Hennessy, The Silent Deep. Op. Cit. p607.

175. ‘MOD Government Major Projects Portfolio Data, 2016’. 

Ministry of Defence, 7 July 2016. https://www.gov.uk/

government/publications/mod-government-major-

projects-portfolio-data-2016.

176. John Ainslie, ‘The Trident Shambles’. Op. Cit. p14.

177. Grimes, Ion, and Sherry, Reactor Test Facility Review. 

Op. Cit. p25.

178. Grimes, Ion, and Sherry, Reactor Test Facility Review. 

Op. Cit. p50-54.

179. ‘Pressurised Water Reactors: Testing:Written question – 

177598’. Hansard HC Deb, 19 October 2018, cW. https://

www.parliament.uk/business/publications/written-

questions-answers-statements/written-question/

Commons/2018-10-10/177598/.

180.  See the ‘Interdependencies: Vanguard submarine life’ 

section. p21.

181. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p47.

182. Ibid.

183. ‘Devonport Dockyard: House of Commons: Written 

Question 133923’. House of Commons: Hansard, 20 

December 2012. https://publications.parliament.uk/

pa/cm201213/cmhansrd/cm121220/text/121220w0002.

htm#12122061004414.

184. Malcolm Smith, The D154 Project. Op. Cit.

185. Office for Nuclear Regulation, Quarterly Site Report for 

Devonport 1 January to 31 March 2017. Op. Cit.

186. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p47.

187. See the ‘Programme Status: Devonport’ section. p20–21.

188. Malcolm Smith, The D154 Project. Op. Cit.

189. Barry, Sean. ‘Devonport in the Dock’. Construction 

News. Accessed 30 September 2018. https://www.

constructionnews.co.uk/home/devonport-in-the-

dock/854110.article.

155. ‘Submarine Delivery Agency Corporate Plan 2018-

2019’. London: Ministry of Defence, April 2018. http://

data.parliament.uk/DepositedPapers/Files/DEP2018-

0365/20180419-SDA_Corp_plan_final_portrait.pdf. p14.

156. George Allison. ‘Nuclear Submarine HMS Trenchant 

Rejoins the Fleet’. UK Defence Journal, 22 August 2016. 

https://ukdefencejournal.org.uk/nuclear-submarine-

hms-trenchant-rejoins-fleet/.

157. Toby Fenwick, (Dis)Continuous Deterrence. Op. Cit. p17; 

Jinks and Hennessy, The Silent Deep. Op. Cit. p585.

158. Toby Fenwick, (Dis)Continuous Deterrence. Op. Cit.

159. See Peter Burt. ‘Playing With Fire: Nuclear Weapons 

Incidents and Accidents in the United Kingdom’. 

Nuclear Information Service, 2017. http://nuclearinfo.

org/sites/default/files/Playing%20With%20Fire%20

Report-Web.pdf. p70-72.

160. The Comptroller and Auditor General. The Major 

Projects Report 2013: Ministry of Defence. London: Her 

Majesty’s Stationery Office, 2014. https://www.nao.org.

uk/wp-content/uploads/2015/02/The-Major-Projects-

Report-2013.pdf p40.

161. National Audit Office, Major Projects Report 2015. Op. 

Cit. p42-43.

162. Ministry of Defence, Submarine Delivery Agency 

Corporate Plan. Op. Cit. p14

163. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p19.

164. Robert Grimes, Sue Ion, and Andrew Sherry. ‘Royal 

Navy Nuclear Reactor Test Facility Review’. Report to 

Ministry of Defence released under an FOI request. 28 

October 2014. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_

data/file/658328/2016-03111.pdf p24

165. Ministry of Defence, Major Projects Portfolio Data 2015. 

Op. Cit.

166. National Audit Office, Major Projects Report 2015. Op. 

Cit. p54.

167. See the ‘External and cross-cutting risks: infrastructure 

and supply chain’ section. p29.

168. ‘Refuel of HMS Victorious: Written Statement – 

HCWS1065’. Hansard HC Deb, 5 November 2018, cWS. 

https://www.parliament.uk/business/publications/

written-questions-answers-statements/written-

statement/Commons/2018-11-05/HCWS1065/.

169. Andrew Parrish. ‘Fw: Update-FOI2017-09270-Final’ 

(email to David Cullen), 21 November 2018.

170. ‘HMS Vanguard: Repairs and Maintenance:Written 

question – 198887’. Hansard HC Deb, 10 December 

2018, cW https://www.parliament.uk/business/

publications/written-questions-answers-statements/

written-question/Commons/2018-12-04/198887/.

https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198888/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198888/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198888/
https://www.nuclearinfo.org/article/government-safety-transport/government-claims-releasing-nuclear-safety-assessment-would-risk
https://www.nuclearinfo.org/article/government-safety-transport/government-claims-releasing-nuclear-safety-assessment-would-risk
https://www.nuclearinfo.org/article/government-safety-transport/government-claims-releasing-nuclear-safety-assessment-would-risk
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2016
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2016
https://www.gov.uk/government/publications/mod-government-major-projects-portfolio-data-2016
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-10/177598/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-10/177598/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-10/177598/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-10-10/177598/
https://publications.parliament.uk/pa/cm201213/cmhansrd/cm121220/text/121220w0002.htm
https://publications.parliament.uk/pa/cm201213/cmhansrd/cm121220/text/121220w0002.htm
https://publications.parliament.uk/pa/cm201213/cmhansrd/cm121220/text/121220w0002.htm
https://www.constructionnews.co.uk/home/devonport-in-the-dock/854110.article
https://www.constructionnews.co.uk/home/devonport-in-the-dock/854110.article
https://www.constructionnews.co.uk/home/devonport-in-the-dock/854110.article
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0365/20180419-SDA_Corp_plan_final_portrait.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0365/20180419-SDA_Corp_plan_final_portrait.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0365/20180419-SDA_Corp_plan_final_portrait.pdf
https://ukdefencejournal.org.uk/nuclear-submarine-hms-trenchant-rejoins-fleet/
https://ukdefencejournal.org.uk/nuclear-submarine-hms-trenchant-rejoins-fleet/
https://www.nao.org.uk/wp-content/uploads/2015/02/The-Major-Projects-Report-2013.pdf
https://www.nao.org.uk/wp-content/uploads/2015/02/The-Major-Projects-Report-2013.pdf
https://www.nao.org.uk/wp-content/uploads/2015/02/The-Major-Projects-Report-2013.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658328/2016-03111.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658328/2016-03111.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/658328/2016-03111.pdf
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198887/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198887/
https://www.parliament.uk/business/publications/written-questions-answers-statements/written-question/Commons/2018-12-04/198887/


62

207. Comptroller and Auditor General, Equipment Plan 2018-

2028. Op. Cit. p29.

208. Data sourced from www.macrotrends.net and www.

bloomberg.com. Opening rate on 9th January 2019: 

$1.2794. Rates used in equipment plan: $1.44 in 2018-

19, $1.40 for 2019-20 and $1.45 for the last 8 years. 

Rate at Jan 14th 2008: $1.95. https://www.macrotrends.

net/2549/pound-dollar-exchange-rate-historical-

chart; https://www.bloomberg.com/quote/GBP:CUR; 

Comptroller and Auditor General. ‘The Equipment Plan 

2018-2028’. National Audit Office, November 2018. 

https://www.nao.org.uk/wp-content/uploads/2018/11/

The-Equipment-Plan-2018-2028-.pdf. p20.

209. Cat Little. Oral evidence – Defence Equipment Plan 

2018-28 – 3 Dec 2018, Public Accounts Committee 

(2018). http://data.parliament.uk/writtenevidence/

committeeevidence.svc/evidencedocument/public-

accounts-committee/defence-equipment-plan-201828/

oral/93343.html. Q43.

210. BAE Systems Written Evidence Op. Cit.; Grimes, Ion, 

and Sherry, Reactor Test Facility Review. Op. Cit. p13.

211. Ibid. p57-59.

212. Censorship of the DNSR reports is discussed in the 

‘Interdependencies: Vanguard Reactor problems’ 

section, p25.

213. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p43.

214. Ibid.

215. Mindful of the strain put on the families of submariners, 

the MOD has begun to organise ‘welcome home’ 

events, where Vanguard submarines are greeted by 

their family members when they return from patrol. 

See ‘Sub Homecoming Joy for Helensburgh Mum-

of-Two’. Helensburgh Advertiser. Accessed 13 January 

2019. https://www.helensburghadvertiser.co.uk/

news/16139142.sub-homecoming-joy-for-helensburgh-

mum-of-two/.

216. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p43.

217. Ibid. p45.

218. Stuart Andrew. ‘Letter to Fabian Hamilton MP 

(PQW/17-19/2018/08485/Is)’, 20 August 2018. http://

data.parliament.uk/DepositedPapers/Files/DEP2018-

0862/20180820-PQW_17-19_2018_08485-Fabian_

Hamilton_MP_001.pdf/

219. Grimes, Ion, and Sherry, Reactor Test Facility Review. 

Op. Cit.p57.

220. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p40.

221. National Audit Office, Major Projects Report 2015. Op. 

Cit. p87.

190. National Audit Office. The Defence Nuclear Enterprise: A 

Landscape Review. Op. Cit. p47.

191. Ibid. p24.

192. ‘Oral Evidence – Ministry of Defence Annual Report and 

Accounts 2015-16 – Defence Select Committee HC 703’, 18 

October 2016. http://data.parliament.uk/writtenevidence/

committeeevidence.svc/evidencedocument/defence-

committee/ministry-of-defence-annual-report-and-

accounts-201516/oral/41397.html.

193. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p24.

194. Ibid.

195. Defence Select Committee, Oral Evidence – Ministry of 

Defence Annual Report and Accounts 2015-16. Op. Cit.

196. Ministry of Defence, 2018 Update to Parliament. Op. Cit. 

p5.

197. For example, refuelling HMS Vanguard resulted in a £4m 

cost increase and a six month delay to the submarine 

defuelling plans. See Comptroller and Auditor General, 

The Defence Nuclear Enterprise. Op. Cit. p47.

198. Ibid.

199. Meg Hillier MP, chair of the Public Accounts Committee 

described the delaying of submarine dismantling due 

to financial pressures as “no longer acceptable on 

grounds of safety and reputation”. See Public Accounts 

Committee, Multiple Risks to Delivery of Nuclear 

Deterrent. Op. Cit.

200. Comptroller and Auditor General. Investigation into 

Submarine Defueling and Dismantling. National Audit 

Office, 2019.

201. Meg Hillier. ‘A Statement from the Chair’. Public 

Accounts Committee, 3 April 2019.

202. Comptroller and Auditor General. ‘The Equipment Plan 

2018-2028’. National Audit Office, November 2018. 

https://www.nao.org.uk/wp-content/uploads/2018/11/

The-Equipment-Plan-2018-2028-.pdf. p20.

203. Toby Fenwick, Blowing up the Budget. Op. Cit.

204. Defence Select Committee, Oral Evidence – Ministry of 

Defence Annual Report and Accounts 2015-1Op. Cit.; 

Ministry of Defence, Defence Equipment Plan 2018 |Op. 

Cit.

205. Catherine Little. ‘PAC Hearing –Defence Equipment 

Plan 2017-2027 (Letter to Meg Hillier MP)’, 11 April 2018. 

https://www.parliament.uk/documents/commons-

committees/public-accounts/Correspondence/2017-19/

mod-forex-110418.pdf.

206. Gary Howes. ‘The Pound Could Fall 25% in Disorderly 

Brexit Scenario Show Bank of England “War Games”’. 

The Pound Sterling Live – Today’s Rolling Coverage of the 

British Pound Sterling. Accessed 9 January 2019. https://

www.poundsterlinglive.com/gbp-live-today/10428-gbp-

to-eur-and-usd-bank-of-england-brexit-scenarios.

http://www.macrotrends.net/
http://www.bloomberg.com/
http://www.bloomberg.com/
https://www.macrotrends.net/2549/pound-dollar-exchange-rate-historical-chart
https://www.macrotrends.net/2549/pound-dollar-exchange-rate-historical-chart
https://www.macrotrends.net/2549/pound-dollar-exchange-rate-historical-chart
https://www.bloomberg.com/quote/GBP:CUR
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/defence-equipment-plan-201828/oral/93343.html
https://www.helensburghadvertiser.co.uk/news/16139142.sub-homecoming-joy-for-helensburgh-mum-of-two/
https://www.helensburghadvertiser.co.uk/news/16139142.sub-homecoming-joy-for-helensburgh-mum-of-two/
https://www.helensburghadvertiser.co.uk/news/16139142.sub-homecoming-joy-for-helensburgh-mum-of-two/
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0862/20180820-PQW_17-19_2018_08485-Fabian_Hamilton_MP_001.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0862/20180820-PQW_17-19_2018_08485-Fabian_Hamilton_MP_001.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0862/20180820-PQW_17-19_2018_08485-Fabian_Hamilton_MP_001.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0862/20180820-PQW_17-19_2018_08485-Fabian_Hamilton_MP_001.pdf
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/defence-committee/ministry-of-defence-annual-report-and-accounts-201516/oral/41397.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/defence-committee/ministry-of-defence-annual-report-and-accounts-201516/oral/41397.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/defence-committee/ministry-of-defence-annual-report-and-accounts-201516/oral/41397.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/defence-committee/ministry-of-defence-annual-report-and-accounts-201516/oral/41397.html
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Correspondence/2017-19/mod-forex-110418.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Correspondence/2017-19/mod-forex-110418.pdf
https://www.parliament.uk/documents/commons-committees/public-accounts/Correspondence/2017-19/mod-forex-110418.pdf
https://www.poundsterlinglive.com/gbp-live-today/10428-gbp-to-eur-and-usd-bank-of-england-brexit-scenarios
https://www.poundsterlinglive.com/gbp-live-today/10428-gbp-to-eur-and-usd-bank-of-england-brexit-scenarios
https://www.poundsterlinglive.com/gbp-live-today/10428-gbp-to-eur-and-usd-bank-of-england-brexit-scenarios


63

237. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p4.

238. Claire Mills, ‘Replacing the UK’s “Trident” Nuclear 

Deterrent’. Op. Cit. p56-57

239. Ibid.

240. Ibid. p48-50

241. See Tim Street, ORG Submission Part II Op. Cit. for an 

overview.

242. Toby Fenwick,. ‘Blowing up the Budget. Op. Cit.

243. Ian Davis. ‘How Much Does the UK Spend on Nuclear 

Weapons?’ BASIC, November 2018. http://www.basicint.

org/wp-content/uploads/2018/12/How-much-does-the-

UK-spend-on-nuclear-weapons_-Web.pdf.

244. More extensive lists of cost estimates from various 

sources can be found in Ibid. p11-12. and Toby Fenwick, 

Blowing up the Budget. Op. Cit. p4.

245. Ibid.

246. If HMS Dreadnought comes into service in 2030 and has 

its life extended to 37 years as is currently planned for the 

Vanguard submarines, it will leave service in 2067.

247. See the ‘Programme Status: Dreadnought’ section. 

Chapter 3. p19.

248. Toby Fenwick, ‘Blowing up the Budget. Op. Cit. p11.

249. Both Ian Davis. ‘How Much Does the UK Spend on 

Nuclear Weapons?’ Op. Cit. p13. and Toby Fenwick, 

‘Blowing up the Budget. Op. Cit. p10. also take the view 

that the entire £10bn Dreadnought contingency will be 

spent.

250. A full overview of the ways in which the SSN programme 

supports the SSBN programme can be found in the 

‘Astute submarines’ section. Chapter 2. p11-12.

251. Ian Davis. ‘How Much Does the UK Spend on Nuclear 

Weapons?’ Op. Cit. p5.

252. In 2007 the Government estimated that the annual cost 

of the vessels where support was their primary duty was 

£25-30m, with £250-300m being the annual cost for the 

other support ships and aircraft. However, no attempt 

was made to isolate the cost of their SSBN support 

duties as distinct from other duties. These figures also 

do not include procurement costs. See Ibid. p8

253. See the ‘External and cross-cutting costs: infrastructure 

and supply chain’ section Chapter 3. p29.

254. Ministry of Defence. Annual Report and Accounts 

2017-18. HC 1272. London: Her Majesty’s Stationery 

Office, 2018. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_

data/file/727618/CCS207_CCS0318104056-1_MOD_

ARA_2017-18_-_Web_PDF.pdf. p190-191.

255. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p38.

256. Ministry of Defence, Annual Report and Accounts 2017-

18. Op. Cit. p191.

222. ‘Defence Secretary Announces £235 Million Submarine 

Nuclear Propulsion Deal’. n.d. GOV.UK. Accessed 2 

March 2019. https://www.gov.uk/government/news/

defence-secretary-announces-235-million-submarine-

nuclear-propulsion-deal.

223. Grimes, Ion, and Sherry, Reactor Test Facility Review. 

Op. Cit.p10.

224. HM Treasury, Government Response to the Fifty-Ninth 

to the Sixty-Third Reports. Op. Cit. p10

225. ‘UK Industrial Giants Push for Sheffield Forgemasters 

Overhaul’. Accessed 21 September 2018. https://news.

sky.com/story/uk-industrial-giants-push-for-sheffield-

forgemasters-overhaul-11293462.

226. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p40.

227. ‘Submarine Delivery Agency Corporate Plan 2018-2019’. 

Op. Cit. p8.

228. Ministry of Defence, 2018 Update to Parliament. Op. Cit. 

p4

229. ‘Rolls-Royce Confirms Fundamental Restructuring – 

Rolls-Royce’. Accessed 6 December 2018. 

https://webcache.googleusercontent.com/

search?q=cache:uNx2Qu3KUgcJ:https://www.

rolls-royce.com/media/press-releases/2018/14-

06-2018-rr-confirms-fundamental-restructuring.

aspx+&cd=1&hl=en&ct=clnk&gl=uk.

230. Hollinger, Peggy, and Sylvia Pfeifer. ‘Rolls-Royce 

Threatens to End “Mini-Nuke” Project for Lack of 

Support’. Financial Times, 22 July 2018. https://www.

ft.com/content/ba08f298-8b6e-11e8-b18d-0181731a0340.

231. See the ‘Programme Status: Devonport’ section. p21.

232. Tovey, Alan. ‘Babcock Shares Dive on Warning 

over Submarine Programme Slowdown’. The 

Telegraph, 19 July 2018. https://www.telegraph.co.uk/

business/2018/07/19/babcock-shares-dive-warning-

submarine-programme-slowdown/. This incident shows 

that MOD decisions to delay equipment plan spending 

can have an impact down the supply chain.

233. Shah, Oliver. ‘Shadowy Analyst Boatman Plots Attack 

on Babcock’. The Sunday Times, 14 October 2018, sec. 

Business. https://www.thetimes.co.uk/article/shadowy-

analyst-boatman-plots-attack-on-babcock-86s2dlck5.

234. Tovey, Alan, and Lucy Burton. ‘Call for Babcock Shake-

up after the “Drip, Drip of Bad News”’. The Telegraph, 

10 November 2018. https://www.telegraph.co.uk/

business/2018/11/10/call-babcock-shake-up-drip-drip-

bad-news/.

235. Compiled from 2013-2018 MOD Major Projects 

data. Available at https://www.gov.uk/government/

collections/major-projects-data

236. Calculated using www.in2013dollars.com. The exact 

range given is £20.66-27.55bn

http://www.basicint.org/wp-content/uploads/2018/12/How-much-does-the-UK-spend-on-nuclear-weapons_-Web.pdf
http://www.basicint.org/wp-content/uploads/2018/12/How-much-does-the-UK-spend-on-nuclear-weapons_-Web.pdf
http://www.basicint.org/wp-content/uploads/2018/12/How-much-does-the-UK-spend-on-nuclear-weapons_-Web.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/727618/CCS207_CCS0318104056-1_MOD_ARA_2017-18_-_Web_PDF.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/727618/CCS207_CCS0318104056-1_MOD_ARA_2017-18_-_Web_PDF.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/727618/CCS207_CCS0318104056-1_MOD_ARA_2017-18_-_Web_PDF.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/727618/CCS207_CCS0318104056-1_MOD_ARA_2017-18_-_Web_PDF.pdf
https://www.gov.uk/government/news/defence-secretary-announces-235-million-submarine-nuclear-propulsion-deal
https://www.gov.uk/government/news/defence-secretary-announces-235-million-submarine-nuclear-propulsion-deal
https://www.gov.uk/government/news/defence-secretary-announces-235-million-submarine-nuclear-propulsion-deal
https://news.sky.com/story/uk-industrial-giants-push-for-sheffield-forgemasters-overhaul-11293462
https://news.sky.com/story/uk-industrial-giants-push-for-sheffield-forgemasters-overhaul-11293462
https://news.sky.com/story/uk-industrial-giants-push-for-sheffield-forgemasters-overhaul-11293462
https://webcache.googleusercontent.com/search?q=cache:uNx2Qu3KUgcJ:https://www.rolls-royce.com/media/press-releases/2018/14-06-2018-rr-confirms-fundamental-restructuring.aspx+&cd=1&hl=en&ct=clnk&gl=uk
https://webcache.googleusercontent.com/search?q=cache:uNx2Qu3KUgcJ:https://www.rolls-royce.com/media/press-releases/2018/14-06-2018-rr-confirms-fundamental-restructuring.aspx+&cd=1&hl=en&ct=clnk&gl=uk
https://webcache.googleusercontent.com/search?q=cache:uNx2Qu3KUgcJ:https://www.rolls-royce.com/media/press-releases/2018/14-06-2018-rr-confirms-fundamental-restructuring.aspx+&cd=1&hl=en&ct=clnk&gl=uk
https://webcache.googleusercontent.com/search?q=cache:uNx2Qu3KUgcJ:https://www.rolls-royce.com/media/press-releases/2018/14-06-2018-rr-confirms-fundamental-restructuring.aspx+&cd=1&hl=en&ct=clnk&gl=uk
https://webcache.googleusercontent.com/search?q=cache:uNx2Qu3KUgcJ:https://www.rolls-royce.com/media/press-releases/2018/14-06-2018-rr-confirms-fundamental-restructuring.aspx+&cd=1&hl=en&ct=clnk&gl=uk
https://www.ft.com/content/ba08f298-8b6e-11e8-b18d-0181731a0340
https://www.ft.com/content/ba08f298-8b6e-11e8-b18d-0181731a0340
https://www.telegraph.co.uk/business/2018/07/19/babcock-shares-dive-warning-submarine-programme-slowdown/
https://www.telegraph.co.uk/business/2018/07/19/babcock-shares-dive-warning-submarine-programme-slowdown/
https://www.telegraph.co.uk/business/2018/07/19/babcock-shares-dive-warning-submarine-programme-slowdown/
https://www.thetimes.co.uk/article/shadowy-analyst-boatman-plots-attack-on-babcock-86s2dlck5
https://www.thetimes.co.uk/article/shadowy-analyst-boatman-plots-attack-on-babcock-86s2dlck5
https://www.telegraph.co.uk/business/2018/11/10/call-babcock-shake-up-drip-drip-bad-news/
https://www.telegraph.co.uk/business/2018/11/10/call-babcock-shake-up-drip-drip-bad-news/
https://www.telegraph.co.uk/business/2018/11/10/call-babcock-shake-up-drip-drip-bad-news/
https://www.gov.uk/government/collections/major-projects-data
https://www.gov.uk/government/collections/major-projects-data
http://www.in2013dollars.com/


64

274.  The exact proportion of costs covered by contracts not 

put out to tender is not known, but for the financial 

year 2018–19, 96% of forecast costs were for long-term 

equipment procurement and support programmes. Of 

201 active contracts across the Enterprise (total value 

£48.9bn), 97% of the contracts by value were with only 

four contractors, many of which were not competitively 

tendered. See Comptroller and Auditor General, The 

Defence Nuclear Enterprise. Op. Cit. p33,40

275. Grimes, Ion, and Sherry, Reactor Test Facility Review. 

Op. Cit.p44.

276. Ministry of Defence, The Submarine Initial Gate 

Parliamentary Report, Op. Cit. p8.

277. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36-38.

278. See the ‘Programme Status: Dreadnought’ section. 

Chapter 3. p18.

279. Comptroller and Auditor General, Equipment Plan 2018-

2028. Op. Cit. p24

280. Ibid.p23-24.

281. Ibid.p19.

282. Ibid. p27-28.

283. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36.

284. Ibid. An overview of the annual 10-year MOD equipment 

plan process can be found in the ‘Management and 

scrutiny of the programme’ section. Chapter 2. p8.

285. Comptroller and Auditor General, Equipment Plan 2018-

2028. Op. Cit. p29.

286. Ibid. p32.

287. Ibid. p33.

288. National Audit Office. Investigation into Equipment 

Cannibalisation in the Royal Navy, 2017. https://www.

nao.org.uk/wp-content/uploads/2017/10/Investigation-

into-equipment-cannibalisation-in-the-Royal-Navy.pdf

289. See ‘What Is “Modernising Defence Programme” & Why 

Do We Have It?’. The Military Times, 2 July 2018. https://

www.themilitarytimes.co.uk/defence-security/what-is-

modernising-defence-programme-why-do-we-have-it/.

290. Comptroller and Auditor General, Equipment Plan 2018-

2028. Op. Cit. p7; p33.

291. £800m extra funding was announced in early 2018, of 

which £600m went to the Dreadnought programme. A 

further £1bn was announced in the 2018 budget, to be 

split between 2018-19 and 2019-20. See the ‘Status of the 

programme: Dreadnought’ section. Chapter 3. p18.

292. Malcolm Chalmers. ‘A Long and Winding Road: The UK’s 

Defence Review Could Last For Some Time Yet’. RUSI, 20 

July 2018. https://rusi.org/commentary/long-and-winding-

road-uks-defence-review-could-last-some-time-yet.

257. Ibid.

258. Philip Johnstone, and Andrew Stirling. ‘Is Trident 

Influencing UK Energy Policy Part 1’. Oxford Research 

Group, 10 April 2017. https://www.oxfordresearchgroup.

org.uk/Blog/is-trident-influencing-uk-energy-policy-

part-1.; Part 2 https://www.oxfordresearchgroup.org.uk/

blog/is-trident-influencing-uk-energy-policy-part-2.

259. Watt, Holly. ‘Hinkley Point: The “Dreadful Deal” behind 

the World’s Most Expensive Power Plant’. The Guardian, 

21 December 2017, sec. News. https://www.theguardian.

com/news/2017/dec/21/hinkley-point-c-dreadful-deal-

behind-worlds-most-expensive-power-plant.

260. Watt, Holly. ‘Electricity Consumers “to Fund Nuclear 

Weapons through Hinkley Point C”’. The Guardian, 12 

October 2017, sec. UK news. https://www.theguardian.

com/uk-news/2017/oct/12/electricity-consumers-to-

fund-nuclear-weapons-through-hinkley-point-c.

261.  Johnstone and Stirling, Is Trident Influencing UK Energy 

Policy Part 2. Op. Cit.

262. See the ‘External and cross-cutting risks: infrastructure 

and supply chain’ section. Chapter 3, p30.

263. ‘UK SMR: A National Endeavour’. Rolls-Royce, 2017. 

https://www.rolls-royce.com/~/media/Files/R/Rolls-

Royce/documents/customers/nuclear/a-national-

endeavour.pdf.

264. Ministry of Defence, 2018 Update to Parliament. Op. Cit. p5

265. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p21. Of the 45 projects under 

consideration, only the £4bn upgrade to facilities at 

Faslane has been included in the calculations, as no 

costs are cited for the other projects.

266. Gavin Williamson. 2019. ‘Defence in Global Britain’. 

Royal United Services Institute, February 11. https://www.

gov.uk/government/speeches/defence-in-global-britain.

267. See the ‘previous cost estimates’ section. p31.

268. Taken from Ministry of Defence Annual Report and 

Accounts. London: Her Majesty’s Stationery Office, 

2018. p140-141. Emphasis added.

269. National Audit Office, Major Projects Report 2015. Op. 

Cit. p54.

270. See the ‘External and cross-cutting risks: infrastructure 

and supply chain’ section. Chapter 3. p30.

271. Ministry of Defence, Major Projects Portfolio Data 2017. 

Op. Cit.

272. Ministry of Defence, The Submarine Initial Gate 

Parliamentary Report, Op. Cit. p7.

273. Ministry of Defence, 2018 Update to Parliament. Op. Cit. 

p7.

https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf.Op
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf.Op
https://www.nao.org.uk/wp-content/uploads/2017/10/Investigation-into-equipment-cannibalisation-in-the-Royal-Navy.pdf
https://www.nao.org.uk/wp-content/uploads/2017/10/Investigation-into-equipment-cannibalisation-in-the-Royal-Navy.pdf
https://www.nao.org.uk/wp-content/uploads/2017/10/Investigation-into-equipment-cannibalisation-in-the-Royal-Navy.pdf
https://www.themilitarytimes.co.uk/defence-security/what-is-modernising-defence-programme-why-do-we-have-it/
https://www.themilitarytimes.co.uk/defence-security/what-is-modernising-defence-programme-why-do-we-have-it/
https://www.themilitarytimes.co.uk/defence-security/what-is-modernising-defence-programme-why-do-we-have-it/
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf.Op
https://rusi.org/commentary/long-and-winding-road-uks-defence-review-could-last-some-time-yet
https://rusi.org/commentary/long-and-winding-road-uks-defence-review-could-last-some-time-yet
https://www.oxfordresearchgroup.org.uk/Blog/is-trident-influencing-uk-energy-policy-part-1
https://www.oxfordresearchgroup.org.uk/Blog/is-trident-influencing-uk-energy-policy-part-1
https://www.oxfordresearchgroup.org.uk/Blog/is-trident-influencing-uk-energy-policy-part-1
https://www.oxfordresearchgroup.org.uk/blog/is-trident-influencing-uk-energy-policy-part-2
https://www.oxfordresearchgroup.org.uk/blog/is-trident-influencing-uk-energy-policy-part-2
https://www.theguardian.com/news/2017/dec/21/hinkley-point-c-dreadful-deal-behind-worlds-most-expensive-power-plant
https://www.theguardian.com/news/2017/dec/21/hinkley-point-c-dreadful-deal-behind-worlds-most-expensive-power-plant
https://www.theguardian.com/news/2017/dec/21/hinkley-point-c-dreadful-deal-behind-worlds-most-expensive-power-plant
https://www.theguardian.com/uk-news/2017/oct/12/electricity-consumers-to-fund-nuclear-weapons-through-hinkley-point-c
https://www.theguardian.com/uk-news/2017/oct/12/electricity-consumers-to-fund-nuclear-weapons-through-hinkley-point-c
https://www.theguardian.com/uk-news/2017/oct/12/electricity-consumers-to-fund-nuclear-weapons-through-hinkley-point-c
https://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/nuclear/a-national-endeavour.pdf
https://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/nuclear/a-national-endeavour.pdf
https://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/nuclear/a-national-endeavour.pdf
https://www.gov.uk/government/speeches/defence-in-global-britain
https://www.gov.uk/government/speeches/defence-in-global-britain


65

308. Claire Mills. ‘Replacing the UK’s Strategic Nuclear 

Deterrent: Progress of the Dreadnought Class’. London: 

House of Commons Library, 22 May 2018. http://

researchbriefings.files.parliament.uk/documents/CBP-

8010/CBP-8010.pdf. p14.

309. Firm figures up to 2013, and planned spending from 

2013 to 2022. Taken from Peter Burt, Britain’s Nuclear 

Weapons Factory. Op. Cit. p19.

310. The current warhead came into service in 1994 with 

HMS Vanguard, with the Mark 4A version being brought 

into service around 2016, a service life of 22 years. If 

a decision on a replacement is taken in 2022 and the 

warhead itself comes into service in 2039, 17 years later, 

the full life of the warhead will have been 52 years.

311. Peter Burt, Britain’s Nuclear Weapons Factory. Op. Cit. 

p16-17.

312. See AWE. ‘Regulatory Response’. AWE. Accessed 9 

December 2018. http://www.awe.co.uk/2018/06/

regulatory-response-2/.

313. David Fairhall. ‘£5 Billion Trident Deal Is Agreed’. The 

Guardian, 16 July 1980. https://www.theguardian.com/

century/1980-1989/Story/0,,108170,00.html.

314. ‘HMS Vanguard (S28) | Royal Navy’. Accessed 23 March 

2019. https://www.royalnavy.mod.uk/our-organisation/

the-fighting-arms/submarine-service/ballistic-

submarines/hms-vanguard.

315. Office of the Under Secretary of Defence (Comptroller)/

Chief Financial Officer. ‘Program Acquisition Cost By 

Weapon System: Fiscal Year 2019 Budget Request’. 

United States Department of Defense, February 2018. 

https://comptroller.defense.gov/Portals/45/Documents/

defbudget/fy2019/FY2019_Weapons.pdf. p5-14.

316. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p20.

317. See ‘Defence Secretary Michael Fallon at Faslane’. GOV.

UK. Accessed 13 March 2019. https://www.gov.uk/

government/speeches/defence-secretary-michael-fallon-

at-faslane and ‘£500 Million for Faslane Announced 

by Chancellor’. GOV.UK. Accessed 9 December 2018. 

https://www.gov.uk/government/news/500-million-for-

faslane-announced-by-chancellor.

318. Ministry of Defence, Annual Report and Accounts 2017-

18. Op. Cit. p190-194. The costs of managing nuclear 

fuel and the storage and dismantling costs for old 

submarines are listed as 41.4% of 16.2% and 10.3% of 

the current decommissioning costs. These proportions 

have been used to estimate the undiscounted 

proportion of each provision. It is assumed that the 

unlisted provisions all relate to the nuclear programme 

as a whole, rather than the submarine programme.

293. Liam Walpole. ‘Inconclusive Conclusions: The 

Modernising Defence Programme So Far’. Oxford 

Research Group. Accessed 5 September 2018. https://

www.oxfordresearchgroup.org.uk/blog/inconclusive-

conclusions-the-modernising-defence-programme-so-far.

294. Malcolm Chalmers, A Long and Winding Road. Op. Cit.

295. Liam Walpole. ‘The Government’s Defence Review: An 

Incomplete Picture’. Oxford Research Group. Accessed 10 

January 2019. https://www.oxfordresearchgroup.org.uk/

the-governments-defence-review-a-incomplete-picture.

296. ‘Mobilising, Modernising & Transforming Defence 

A Report on the Modernising Defence Programme’. 

Ministry of Defence, 2018. https://assets.

publishing.service.gov.uk/government/uploads/

system/uploads/attachment_data/file/765879/

ModernisingDefenceProgramme_report_2018_FINAL.

pdf. p16.

297. See the ‘Status of the Programme: Enterprise cost over 

the next 10 years’ section. Chapter 3. p14.

298. Jeremy Lonsdale, Questions about Defence Nuclear 

Landscape Review Op. Cit.

299. Comptroller and Auditor General, The Defence Nuclear 

Enterprise. Op. Cit. p36.

300. Comptroller and Auditor General, Equipment Plan 2018-

2028. Op. Cit. p13; p27

301. See the ‘Vanguard submarine life’ section. Chapter 3. 

p24.

302. Toby Fenwick,. ‘(Dis)Continuous Deterrence. Op. Cit.

303. See the ‘Consequences for the Vanguard fleet’ section. 

Chapter 3. p24–25.

304. See Toby Fenwick,. ‘(Dis)Continuous Deterrence. Op. 

Cit. p23-28 for some options for how this could be done.

305.  For more detailed discussion of the range of potential 

options see Dr Nick Ritchie. 2009. ‘Stepping down the 

Nuclear Ladder: Options for Trident on a Path to Zero’. 

Bradford Disarmament Research Centre https://www.brad.

ac.uk/acad/bdrc/nuclear/trident/Trident_Options.pdf and 

Tim Street, ORG Submission Part II Op. Cit. p17-20.

306. Maintaining continual deployment would require some 

of the Dreadnought class to be built in order to cover 

the time period until an alternative platform could be 

brought into service. With the cost of the alternative 

platform, this would be more expensive than the 

cost of the current plans. See: Cabinet Office, Trident 

Alternatives Review. Op. Cit.

307. National Security Strategy and Strategic Defence 

and Security Review 2015: A Secure and Prosperous 

United Kingdom. London: Her Majesty’s Stationery 

Office, 2015. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_

data/file/555607/2015_Strategic_Defence_and_Security_

Review.pdf.

http://researchbriefings.files.parliament.uk/documents/CBP-8010/CBP-8010.pdf
http://researchbriefings.files.parliament.uk/documents/CBP-8010/CBP-8010.pdf
http://researchbriefings.files.parliament.uk/documents/CBP-8010/CBP-8010.pdf
http://www.awe.co.uk/2018/06/regulatory-response-2/
http://www.awe.co.uk/2018/06/regulatory-response-2/
https://www.theguardian.com/century/1980-1989/Story/0,,108170,00.html
https://www.theguardian.com/century/1980-1989/Story/0,,108170,00.html
https://www.royalnavy.mod.uk/our-organisation/the-fighting-arms/submarine-service/ballistic-submarines/hms-vanguard
https://www.royalnavy.mod.uk/our-organisation/the-fighting-arms/submarine-service/ballistic-submarines/hms-vanguard
https://www.royalnavy.mod.uk/our-organisation/the-fighting-arms/submarine-service/ballistic-submarines/hms-vanguard
https://comptroller.defense.gov/Portals/45/Documents/defbudget/fy2019/FY2019_Weapons.pdf
https://comptroller.defense.gov/Portals/45/Documents/defbudget/fy2019/FY2019_Weapons.pdf
https://www.gov.uk/government/speeches/defence-secretary-michael-fallon-at-faslane
https://www.gov.uk/government/speeches/defence-secretary-michael-fallon-at-faslane
https://www.gov.uk/government/speeches/defence-secretary-michael-fallon-at-faslane
https://www.gov.uk/government/news/500-million-for-faslane-announced-by-chancellor
https://www.gov.uk/government/news/500-million-for-faslane-announced-by-chancellor
https://www.oxfordresearchgroup.org.uk/blog/inconclusive-conclusions-the-modernising-defence-programme-so-far
https://www.oxfordresearchgroup.org.uk/blog/inconclusive-conclusions-the-modernising-defence-programme-so-far
https://www.oxfordresearchgroup.org.uk/blog/inconclusive-conclusions-the-modernising-defence-programme-so-far
https://www.oxfordresearchgroup.org.uk/the-governments-defence-review-a-incomplete-picture
https://www.oxfordresearchgroup.org.uk/the-governments-defence-review-a-incomplete-picture
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765879/ModernisingDefenceProgramme_report_2018_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765879/ModernisingDefenceProgramme_report_2018_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765879/ModernisingDefenceProgramme_report_2018_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765879/ModernisingDefenceProgramme_report_2018_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765879/ModernisingDefenceProgramme_report_2018_FINAL.pdf
https://www.nao.org.uk/wp-content/uploads/2018/11/The-Equipment-Plan-2018-2028-.pdf.Op
https://www.brad.ac.uk/acad/bdrc/nuclear/trident/Trident_Options.pdf
https://www.brad.ac.uk/acad/bdrc/nuclear/trident/Trident_Options.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/555607/2015_Strategic_Defence_and_Security_Review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/555607/2015_Strategic_Defence_and_Security_Review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/555607/2015_Strategic_Defence_and_Security_Review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/555607/2015_Strategic_Defence_and_Security_Review.pdf


66

333. See Comptroller and Auditor General, The Defence 

Nuclear Enterprise. Op. Cit. p47.

334. ‘UK Marks 350th UK Deterrent Patrol’. GOV.UK. 

Accessed 15 January 2019. https://www.gov.uk/

government/news/uk-marks-350th-uk-deterrent-patrol.

335. See Comptroller and Auditor General, The Defence 

Nuclear Enterprise. Op. Cit. p21.

336. See Ministry of Defence Police, Policing Plan 2016 

2017. Op. Cit. p15. Costs for ‘Nuclear Armed Policing’, 

‘Nuclear Convoys’ and ‘Nuclear Tactical Support’ have 

been included. The cost of ‘Nuclear Marine Policing’ 

has not been included to represent the ongoing cost of 

policing Faslane and Devonport with an SSN fleet. Costs 

have been normalised to 2019 figures using http://www.

in2013dollars.com.

337. According to Comptroller and Auditor General, The 

Defence Nuclear Enterprise. Op. Cit. p21, 30,000 people 

are employed in the Enterprise. Some of these would still 

be employed to work on the SSN programme and AWE in 

this scenario, so it is assumed that a nominal 15,000 job 

losses would occur. Using figures of £100,000 per job cited 

in Barnaby Pace. ‘Defence Diversification: International 

Learning for Trident Jobs’. Nuclear Education Trust, June 

2018. http://www.nucleareducationtrust.org/sites/default/

files/NET%20Defence%20Diversification%20Report.pdf, it 

is assumed that a fund of £2bn would be needed.

338. For discussion of a proposal along these lines see 

‘Trident Advocates Target the Air-Launched Option – 

BASIC (British American Security Information Council)’. 

Accessed 25 March 2019. http://www.basicint.org/

blogs/paul-ingram-executive-director/04/2016/trident-

advocates-target-air-launched-option.

339. Cabinet Office, Trident Alternatives Review. Op. Cit. The 

figure used in the calculations has been adjusted to 

2019 values.

340. With CASD suspended, it might be possible to extend 

the life of the Vanguard submarines far enough that they 

would be available for deployment until the gravity bomb 

was available. Given the timescales, this would probably 

only be possible if they were used very infrequently – for 

example only put to sea for the minimum necessary 

training exercises to ensure they were still operational. 

This would be highly complex and costings for this have 

not been included in the scenario.

341. See Peter Burt, Britain’s Nuclear Weapons Factory. Op. 

Cit. for a detailed description of how this might occur.

342. See endnote 337. This additional £500m would cover 

equivalent funding for the almost 5,000 employees of 

AWE.

343. See Peter Burt, Britain’s Nuclear Weapons Factory. Op. 

Cit. p45-46.

344. Ibid. p43-51.

319. Although the programme began before this date, 1952 

has been selected as the point at which the programme 

began full production of nuclear weapons and to 

reflect the fact some sites used in the early years of the 

programme, such as Fort Halstead, have already been 

decommissioned (see ‘Sevenoaks Council Back Fort 

Halstead Development Plans’. Accessed 22 March 2019. 

https://www.kentonline.co.uk/sevenoaks/news/council-

planners-back-controversial-plans-42619/.)

320. Ministry of Defence, Annual Report and Accounts 2017-

18. Op. Cit. p190-194. Also see endnote 318.

321.  Although some of these costs will relate so the SSN 

fleet, the full costs have been included due to the lack of 

a reliable methodology to isolate the costs relating solely 

to the SSBN fleet.

322. See ‘‘Policing Plan 2016-2017’. Ministry of Defence 

Police, 2016. https://www.gov.uk/government/uploads/

system/uploads/attachment_data/file/537105/Policing_

Plan_16-17_for_web.pdf. The total £73.7m cost of the 

nuclear policing categories has been adjusted to 2019 

prices at http://www.in2013dollars.com.

323. ‘Nuclear Warhead Costs Rise | Arms Control Association’. 

Accessed 9 December 2018. https://www.armscontrol.

org/act/2018-12/news/nuclear-warhead-costs-rise.

324. Her Majesty’s Stationery Office, The Future of the United 

Kingdom’s Nuclear Deterrent. Op. Cit. p26.

325. Cabinet Office, Trident Alternatives Review. Op. Cit. p8.

326. See endnote 305.

327. Cabinet Office, Trident Alternatives Review. Op. Cit.

328. Costings for long-lead items have been included in 

the calculations. Taken from: Ministry of Defence, The 

Submarine Initial Gate Parliamentary Report, Op. Cit. 

Updated to 2019 values using http://www.in2013dollars.

com. Although the cumulative costs across the 

three submarines have been used in order to give a 

conservative estimate of funds already committed, these 

costs are relatively low compared to the overall savings 

in this scenario.

329. The current fleet of 11 submarines (4 SSBN and 7 SSN) 

would be reduced by 1, so savings have been estimated 

as 1/11 or 9% of Navy support costs.

330. A detailed discussion of potential postures can be 

found in the two reports referenced in footnote 305 and 

Cabinet Office, Trident Alternatives Review. Op. Cit.

331. Approved spending up to 2020–11 is £8,051m. The 

scenario assumes that the rest of the £31bn and £10bn 

contingency would be saved in full, giving a total savings 

of just under £33bn. See: Ministry of Defence, Defence 

Equipment Plan 2018. Op. Cit.

332. The current fleet of 11 submarines would be reduced 

by 4, so savings have been estimated at 4/11 or 36% of 

Navy support costs.

https://www.gov.uk/government/news/uk-marks-350th-uk-deterrent-patrol
https://www.gov.uk/government/news/uk-marks-350th-uk-deterrent-patrol
http://www.nucleareducationtrust.org/sites/default/files/NET%20Defence%20Diversification%20Report.pdf
http://www.nucleareducationtrust.org/sites/default/files/NET%20Defence%20Diversification%20Report.pdf
http://www.basicint.org/blogs/paul-ingram-executive-director/04/2016/trident-advocates-target-air-launched-option
http://www.basicint.org/blogs/paul-ingram-executive-director/04/2016/trident-advocates-target-air-launched-option
http://www.basicint.org/blogs/paul-ingram-executive-director/04/2016/trident-advocates-target-air-launched-option
https://www.kentonline.co.uk/sevenoaks/news/council-planners-back-controversial-plans-42619/
https://www.kentonline.co.uk/sevenoaks/news/council-planners-back-controversial-plans-42619/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/537105/Policing_Plan_16-17_for_web.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/537105/Policing_Plan_16-17_for_web.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/537105/Policing_Plan_16-17_for_web.pdf
https://www.armscontrol.org/act/2018-12/news/nuclear-warhead-costs-rise
https://www.armscontrol.org/act/2018-12/news/nuclear-warhead-costs-rise


67

ACKNOWLEDGEMENTS

This report is available in a PDF format from www.
nuclearinfo.org/publications and printed copies are 
available on request from office@nuclearinfo.org.

Whilst every effort has been made to ensure the 
accuracy of the report contents, NIS welcomes 
corrections and critical feedback on our work. 
Comments on this study are invited and should be 
sent to David Cullen, Director at Nuclear Information 
Service by email to david@nuclearinfo.org

This research report is provided free of charge but please 
consider making a donation to Nuclear Information 
Service to help cover the costs of production and 
future research. You can donate online at www.
nuclearinfo.org/donate or by post to our address.

Nuclear Information Service (NIS) and the author, David 
Cullen, would like to thank the project team Paul Harper, 
Tim Street, Trish Whitham and Henrietta Wilson for 
their support and assistance. We are also very grateful 
for guidance and contributions from Lord Browne of 
Ladyton, Peter Burt, Jag Patel and Dr Nick Richie.

We would also like to thank Preeti Anchan, Lucas 
Bertholdi-Saad, Chris Burden, Venny Cardoz, Priya 
Chandapillai and Tom Youngman for their research 
support, project assistance and proof-reading.

The author would particularly like to thank Shuang Qiu 
and Eli Cullen for their patience and support.

NIS is grateful for the funding that has made this work 
possible. Our thanks go to Joseph Rowntree Charitable 
Trust, Greenpeace Environmental Trust and The 
Martin Ryle Trust.

Design
Advocate design agency

Printing
Severn, on 100% recyled paper using renewable energy



68

NUCLEAR INFORMATION SERVICE

Nuclear Information Service is a not-for-profit, non-
government organisation providing an information 
service to promote public awareness and encourage 
debate on the risks and costs of the UK’s military 
nuclear programme. 

Nuclear Information Service
35–39 London Street
Reading, Berkshire rg1 4ps
United Kingdom

+44 (0)118 327 4935
office@nuclearinfo.org
www.nuclearinfo.org

Twitter: @Nuclearinfo
Facebook: Nuclearinfo

ISBN 978-1-9993413-0-5

Copyright © Nuclear Information Service 2019

The Ministry of Defence retains the copyright to all 
images in this report credited to the MOD. The images 
are licensed under the Open Government License v3.0

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/


Nuclear Information Service
35–39 London Street
Reading, Berkshire rg1 4ps
United Kingdom

+44 (0)118 327 4935
office@nuclearinfo.org
www.nuclearinfo.org

isbn 978-1-9993413-0-5


	Executive summary
	1. Introduction
	2. Overview of the UK nuclear weapons programme
	3. Emergent problems in the programme
	4. Costing the programme
	5. Implications for policy
	6. Conclusion & recommendations
	Annexe A. Details of total programme cost assumptions
	Annexe B. Possible savings scenarios for the programme
	Glossary
	Endnotes
	Acknowledgements

