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1.1

Project and Technical
Support to Owners

Scope
This section covers the support that owners will require to successfully deliver a programme
of new build.
This will depend on the project development strategy, the technology selected, the
contracting strategy, the risk appetite, the owner’s capabilities and the particular
circumstances in the financial and supply markets at the time the key decisions are
made. Each owner will also consider the nature of the project execution organisation that
it wishes to put in place, taking into account the complementary skills of all parties, the
contracting structure and the culture and behaviours that it wishes to create. Based on these
considerations, owners may decide to provide some of the activities in-house, or may seek
to procure these from the supply chain. This section does not seek to differentiate between
these two choices, and instead looks at the capability of the UK supply chain to support the
generic requirement.
It also assumes that the programme of nuclear new build comprises a number of owners,
each with their own programme of build.
Each owner, for its programme, will need to secure resources to carry out the following
activities:
∑∑
Safety, health and environment management.
∑∑
Quality management including quality assurance andquality control.
∑∑
Obtaining Development Consent Orders and other permits and consents.
∑∑
Establishing a Site Licence company, and obtaining the required licences to
construct and operate nuclear power station.
∑∑
Site specific engineering and Design Authority capability.
∑∑
Programme and project management,including integrationof all supply chain
activity within each owner’s programme.
∑∑
Development of a robust project execution strategy that may include owners
engineer/architect engineering/construction management capabilities, depending
on the specific strategy the developer selects.
∑∑
Consolidated industrial relations.
∑∑
Communications, PR and stakeholder management strategies.
∑∑
Risk management.
∑∑
Cost planning, cost control and engineering management.
∑∑
Supply chain engagement, procurement , commercial and contract management.
∑∑
Waste and decommissioning strategy.
∑∑
Recruitment, training and skills development.
∑∑
Developing operator capability.
∑∑
Business planning and financial modelling.
Additional to this, each owner will require support for all the usual corporate functions, such
as HR, legal, IT, tax and accountancy.
Each nuclear power station is a major capital project in its own right and has a complex and
hugely significant risk profile for any client. It is imperative for all developers and from an
owner’s perspective that delivery is de-risked, especially for early projects within a programme.

UK Capability
The UK has a relatively strong existing capability in many of these areas. Many of the
activities require knowledge of the UK legal, institutional and regulatory environment. Also,
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some of the capabilities are not specifically oriented to the nuclear programme but relate
more generally to infrastructure development where there is existing capability, for example
substantial aspects of activities such as legal support and planning support. Even for these
activities suppliers will be expected to demonstrate an understanding of the relevant nuclear
context. In terms of people, this means demonstrating the experience of working in heavily
regulated environments, and key behaviours and knowledge in terms of nuclear safety, human
performance and quality.
The supply chain in many of the above areas is well developed and experienced in handling
UK and international projects. In some instances, however, companies have formed consortia
with other UK or overseas companies to better deliver the needs of clients.
The UK companies currently assisting the developers, or well qualified to assist, cover many
disciplines and are, in fact, too numerous to mention. The NIA Membership list includes most
of them, but this is not exhaustive; there are others who may be able to assist.
Safety, Health, Environment and Quality Management
	To construct nuclear power stations to time and to meet regulatory expectation
requires stringent safety, health, environment and quality management. The UK
supply chain has sufficient capacity to deliver most of this activity, although quality
management will benefit from international experiences, good and bad, of NNB
projects already under construction or built.
1.1.1

Consent for Development and Other Permissions
	This activity requires in-depth knowledge of the UK legal, institutional and regulatory
context and as such it is expected that the UK supply chain will support this activity,
and has sufficient capability to do so.
1.1.2

Site Licensing
	Each potential operator will need to establish the organisation and capability to
demonstrate to the regulators that it is capable of constructing and operating nuclear
power stations. This requires individuals that already have experience (or have been
identified as having the appropriate qualifications and attributes to quickly gain
such experience) and expertise of the UK regulatory context both to resource this
requirement and to provide specialist consultancy. This is expected to be a pinch point
in the overall programme as there is a limited pool of individuals with UK licensing and
nuclear safety expertise, potentially representing one of the key areas in the critical
path all the way through until the commissioning and operation of the power plant.
1.1.3

	Additionally, the regulators will require sufficient resource to evaluate licence
applications, the technologies and the organisations that are going to operate them.
A programme of multiple owners and technologies is expected to be a pinch point
which will require addressing due to the resource constraints and the age profile
of the workforce.
	Where gaps are identified the owner would be expected to develop a recruitment
and training plan, using the existing supply chain to ensure adequate resources
are available to support operations of the plant.
Design Authority
	This encompasses the multiplicity of engineering disciplines required to characterise
the site, to develop the design for the site-specific characteristics and to progress
construction activities including landscaping and offsite development associated
with the project (such as road improvements). The owner will have a design authority
capability, responsible for demonstrating it is in control of the integrated detailed
design of the plant.
1.1.4
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	For many engineering disciplines such as mechanical and electrical it is expected
that the UK has sufficient capability to support the programme although there will be
competing demands for the capacity and in many major projects support is provided
by overseas companies. Other disciplines will require some specialist knowledge
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where it is expected that UK capability is insufficient on its own and specialist
contractors with international experience will be required. Examples include control
and instrumentation, where in general the UK has sufficient general capability, but
there is limited capability and capacity for the high safety grade nuclear element,
and civils and structural, where recent international experience of nuclear new
build is valuable to an owner to de-risk the programme.
1.1.5	Programme and Project Management

	It is widely recognised that strong project and programme management capability
will be critical to the successful delivery of the new build programme, bearing in
mind the scale and complexity of the challenge and the limited recent experience of
nuclear new build in the UK. It is doubtful whether a single UK company or consortium
would be seen to be capable of managing the delivery of a programme of nuclear
power stations. EDF Energy is using EDF SA as its architect engineer, acting as its
own programme manager using the pattern it has followed with its French nuclear
fleet, although it has enlisted external support from global organisations. This again
depends on the contract strategy – multi contract versus EPC or somewhere in
between. Other developers are likely to follow a similar model or employ external
organisations with international experience. This is a decision based on the owner’s
risk appetite.
	It is anticipated that project management leadership for new nuclear build will come
from the global market but will be located, and talent grown, in the UK. It is most
likely the successful delivery of these new projects will depend on integrated project
teams which will benefit from being located in the UK but are at the same time well
supported by an extensive network of resources elsewhere.
	Similarly, the UK has good capability in associated disciplines such as cost
estimation/quantity surveying, risk management, procurement and independent third
party inspection. However international experience of nuclear new build will prove
valuable for an owner to improve both business planning and the deliverability of the
projects on time and budget.
Industrial Relations Strategy
	It is anticipated that the adoption of a robust strategy for the employment of the
construction resource will be critical to the success of the project. It is expected that
this is an area that may require significant development within the existing supply
chain and between owners, contractors and trades unions if UK delivery of complex
projects is to be successful.
1.1.6

Required Resource Levels
The approach of owners to resourcing their support requirements will vary depending on
their individual approach to project development and contracting strategy. It should also
be recognised that all programmes are in an early stage. For these reasons the resource
estimates that follow are indicative only.
During the development and construction phase each owner’s programme of build will
involve up to 1,000 Full Time Equivalent people (FTEs) to deliver the above activities,
in a combination of in-house resource and supply chain roles.
There will also be additional management and integration overhead on the supplier side.
During the operational phase there is also a sustainable legacy of full time jobs that will
be created at each operating site, for both operations and maintenance. Each site will
have a complement of circa 600-900 employees and contractors, based on circa 3GWe
output (either two or three units, depending on technology).
During outages based on an 18 month operating cycle, 1000 – 1,500 people will be
employed to carry out maintenance and fuelling activity, and it is expected that this
workforce would largely be supplied by contractors and could move from site to site
to service the fleet of new reactors.
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These numbers estimate the direct employment only and do not include the indirectly
created or induced jobs. This is difficult to fully assess as the impact of a major project on tier
4 of the supply chain has never been fully recorded. There is however information available
that evidences multi million pound benefits to the communities and business clusters
surrounding large power station, petrochemical or pharmaceutical installations for example.
These jobs will be mainly qualified and skilled employment and in consequence generally
well paid. Many roles will be located in the UK as outlined above. Where these are at or in
the vicinity of the site itself they will create a sizeable benefit to the local economy,
often in economically disadvantaged regions.
For some disciplines, where the UK already has or can develop the capability there will be the
opportunity toexport these to other countries that are developing nuclear build programmes.
Significant Issues
In general terms it is anticipated that, with a few exceptions, there will be sufficient
capability in the UK to resource all of the usual support functions that are required for
companies to operate.
The exceptions are in the areas of:
∑∑
Regulation, where it is expected there will be significant pinch point that
should be addressed.
∑∑
Programme and project management, where requirements by the owners and
by contractors will be drawn from a relatively small UK pool and may need to
be supplemented from the international pool.
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2.1

Enabling Works

Scope
This is sometimes referred to as “preliminary contracts”. The work carried out in this
phase is common across the whole area of the site including the three main areas: the
nuclear island, turbine island and balance of plant.
 his work is carried in advance of all other work and enables subsequent contracts
T
to commence smoothly and without interruption and interference from other phases.
In essence it establishes the infrastructure of the site including roads and services.
The size and complexity of the enabling works will vary from site to site due to the
topography of the site and the capability of the local infrastructure to service and
support the site during both construction and final operation of the finished station.
I n advance of the enabling works there are other operations that are required to be
carried out such as:
∑∑
Environmental Impact Assessments
∑∑
Ecological surveys and mitigation
∑∑
Preliminary site clearance
∑∑
Archaeology surveys
These services are not discussed in this section.
In general the scope of works that is considered during this phase is:
∑∑
Bulk earthworks
∑∑
The establishment of perimeter fences and site security measures
∑∑
The construction of permanent roads and drainage
∑∑
The provision of services such as power and water
∑∑
Construction ofmarine jetty and/or pier and/or railhead
∑∑
Establishment of temporary concrete batching plants
∑∑
Temporary offices and messing/accommodation facilities
 he extent of these works is also very much subject to the local planning consents
T
and requirements and can possibly involve improvements and modifications to the
local infrastructure in the proximity of the site. As an example, improvements can be
made to surrounding roads and traffic junctions in order to limit any inconvenience to
the local population from the inevitable increase in traffic that will occur during the
construction phases.
A variety of associated developments may also be required to facilitate the on-site
construction activities. Examples of such facilities may include road improvements,
park and ride facilities and freight management depots.
The normal procurement process for the enabling works would be to place a contract with
one major civil engineering contractor to undertake and manage the whole of this phase of
the works. This contractor will in turn place further contracts with specialist subcontractors
to undertake various areas of the work. The detailed design of this phase of the work will
normally be controlled by the managing agent. However the developer may elect to place
a number of separate contracts; it depends on the programme and overall procurement
strategy adopted by the developer.
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UK Capability
The UK has substantial capability in this area and sufficient capacity, dependent on new
build programme phasing,to cope with the planned programme
The following shows a list of companies which are registered in the UK and have the resources,
experience and capability to carry out the operations listed – the list has purposely been
limited to six companies in each area, however research has shown that there are many
additional companies in the UK which are also capable or intend making the investment to
enable further expansion of their companies to enable them to enter the market.
Major Civil Engineering Contractors
Capable of carrying out the enabling phase of the works are:
∑∑
Bam Nuttall
∑∑
Sir Robert McAlpine
∑∑
Costain		
∑∑
Kier
∑∑
Balfour Beatty
∑∑
Morgan Sindall
		
Designers/Consultants
Capable of carrying out the design works are:
∑∑
Mott MacDonald
∑∑
Arup
∑∑
URS
∑∑
Atkins
∑∑
AMEC
∑∑
Jacobs

2.1.1

Bulk Earthworks and Site Fencing

	
This normally entails the excavation and filling of the entire site to establish a level
datum. The material/spoil is, wherever possible, reused to provide a firm base from
which all other facilities are constructed. Any unsuitable material is normally used
in landscaped areas to avoid expensive tipping fees. Imported material is preferably
kept to an absolute minimum. The quantities of material required to be moved is
usually in the order of several hundred thousand cubic metres and in some instances
can exceed several million cubic metres depending upon the topography and layout of
the site. The operation requires extensive use of heavy excavation and transport plant.
	Whereever possible it is desirable to install the permanent perimeter fencing around
the proposed station to provide security to the site and protection to the general
public. However in some cases the use of a temporary fence is sometimes required.
In the permanent state the fencing is in the order of 2+metres high. The design of
the fence and associated equipment must be to the satisfaction of the Office of Civil
Nuclear Security (OCNS) The permanent design is normally a double fence with a 3
metre illuminated central reservation which is fitted with intruder trembler alarms
and is monitored by remotely controlled security cameras manned from a security
office.
	Specialist subcontractors capable of undertaking areas of works are:
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Bulk earthworks (usually subcontracted to the main civils contractor)
∑∑
BAM Kier
∑∑
CJ Pryor
∑∑
CA Blackwell
∑∑
Walters Group
∑∑
G A Lawson
∑∑
John Jones
		
07
≤ CONTENTS

Security fences:
∑∑
O’Conner
∑∑
Group 4
∑∑
Thales

2.1.2

Roads, Bridges, Drainage, Power, Water

	
It is desirable wherever possible to construct the permanent roads and hardstandings together with the associated drainage during the enabling works; this
provides a suitable and safe access for construction personnel and the efficient
movement of material. It is inevitable that a certain amount of refurbishment will
be required following the completion of the construction works; however the cost
of this will be more than covered by the increase in productivity.
	The temporary requirement for power and water is substantial during the construction
phase of any major project. The services are required to operate plant such as tower
cranes, batching plants and tunnel boring machines and to service temporary offices
and accommodation as well as to provide adequate illumination to the work areas. It
is essential that the power and water is provided safely and in the required capacity to
meet the maximum demand. A series of ring mains/substations are established and
are either serviced by the local electricity grid or generators.
Specialist subcontractors capable of undertaking areas of works are:
Roads bridges and drainage
∑∑
Bam Nuttall
∑∑
Sir Robert McAlpine
∑∑
Costain
∑∑
Kier
∑∑
Balfour Beatty
∑∑
Morgan Sindall
The provision of services such as power and water
∑∑
AMEC
∑∑
Balfour Beatty
∑∑
Murphy
∑∑
MWH
∑∑
NG Bailey
∑∑
Vinci

2.1.3

Marine Works – Jetty or Pier or Railhead

	
In order to reduce the potential strain on the local infrastructure by the delivery of
large items of plant and equipment together with some bulk material such as rebar,
cement, concrete and aggregates, it is desirable and sometimes part of the planning
consent that these items are brought to site using marine or rail transport. This
requires the construction of a docking and loading/unloading jetty/wharf and/or
railhead. This facility can also be used for the delivery of abnormal loads.
Specialist subcontractors capable of undertaking areas of works are:
Construction of any marine jetty or pier
∑∑
Costain
∑∑
Morgan Sindall
∑∑
Balfour Beatty
∑∑
Laing O’Rourke
∑∑
Nuttall
∑∑
Kier
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2.1.4

Temporary Facilities

Establishment of temporary concrete batching plants and concrete pumping lines
	There will be a high site demand for high quality ready mixed concrete coming from
a range of contractors on the site. To avoid a plethora of on-site batching plants
being set up by each of these contractors it will be more efficient to use one centrally
controlled establishment. This will ensure a better quality control system and a
consistency of materials.
Establishment of temporary offices and messing/accommodation facilities
	It is essential to the successful delivery of any major project that there are harmonious
industrial relations on the site. One way of ensuring this is the provision of decent
accommodation and messing facilities which are to a common standard for all site
personnel. In order to ensure productivity is high it is also important that these
facilities are as close as possible to the workface. As space is at a premium therefore it
is more efficient for the management contractor to design and provide these facilities.
Specialist subcontractors capable of undertaking areas of works are:
Establishment of temporary concrete batching plants
∑∑
Hanson
∑∑
Tarmac
∑∑
Cemex
∑∑
Lafarge
∑∑
Aggregate Ind
Temporary offices and messing/accommodation facilities
∑∑
Yorkon
∑∑
Portakabin
∑∑
Kyoob Space
∑∑
Elliot Build
∑∑
Caledonian
Labour Requirements
	The anticipated resource levels covering all of the enabling works are in the region of
350 people made up as follows as follows:
∑∑
Design Staff		
20
∑∑
Management staff
30
∑∑
Onsite supervision
30
∑∑
Plant operators
50
∑∑
Support operations 50
∑∑
Tradesmen		
80
Track Record
Previous contracts of a similar nature undertaken in the UK are as follows:
∑∑
Colchester Barracks
∑∑
Channel Tunnel Rail link Contract Number 240
∑∑
Heathrow Terminal 5
	Further details of these particular projects are shown below. Albeit there are only
three reference projects named in this section there could have been easily many
more where UK contractors have successfully delivered similar type projects in a
competitive situation.
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Colchester Barracks
	The redevelopment of Colchester Garrison is one of the largest accommodation
projects undertaken in recent years in the UK. The £550 Million contract was procured
on a design and build basis. The project was delivered by Sir Robert McAlpine
between February 2004 and April 2008. Works included the installation of 12 km
of security fencing and foundations, lighting, Bulk earthworks the provision of all
services and infrastructure including roads and drainage.
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Channel Tunnel Rail Link
	This project was carried out by Costain Ltd between 2006 and 2010. This large
infrastructure project was valued at a total cost of £240 Million. A major part of this
involved carrying out significant enabling works which incorporated several elements
and features that will also be seen on a nuclear power plant including the following:
∑∑
Tunneling
∑∑
Earthworks
∑∑
Drainage
∑∑
Security fencing
∑∑
Below ground services
∑∑
Dewatering
∑∑
RC Structures
∑∑
Piling
∑∑
Diaphragm walls
	This highly successful project gained accreditation as a NVQ assessment centre, and
won the British Tunneling Major Project Award. It was also delivered ahead of time
and on budget.
Heathrow Airport Terminal 2B
	Under a £600 million contract Balfour Beatty are currently constructing the new
Terminal 2B at London’s Heathrow Airport. Work commenced to the main phase 2 on
1st October 2010 and will be completed in October 2013. Site clearance and critical
service diversions had to be carried out to allow the main excavation to begin.
	The basement under the main pier is 360m long, 60m wide and 15m deep which,
with other subservice connectivity structures, entailed the use of 2km of perimeter
diaphragm walling. In addition, 700 large diameter bored piles were installed from
ground level.
Major quantities of Materials
Excavation volume 575,000m3
Service diversions 300 number
Bored Piles 705 No			
Rebar 37,700 tonnes 		

Deepest excavation 16 metres
Diaphragm Walling 2,026 metres
Concrete 165,000 m3
Structural Steel 7,000 tonnes

Conclusion
 or this particular element of the works the UK is well serviced by a range of civil engineering
F
contractors and other organisations that are quite capable and have adequate resources
to successfully complete this area of programme. The UK has a highly trained and mobile
workforce which carries out this type of work on a regular basis.
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2.2	Civil Engineering and
Construction
Overall Scope
A nuclear power station site can be divided into three main areas: the nuclear island, the turbine
island and the balance of plant. The scope and type of civil engineering work for the three areas
is very similar so this section deals will all three elements together, not differentiating except
were specifically mentioned. This approach is borne out by the fact that EDF will be placing a
contract which covers the majority of the civil construction for the main three areas.
The nuclear island civil engineering works comprise the structure supporting and surrounding
the main reactor and associated equipment. This structure is known as the containment
building and takes different forms for different designs. For example the Westinghouse
AP1000 uses a very large, thick steel containment vessel surrounded by a concrete structure
whereas the EPR uses a thinner steel liner combined with a thick pre-stressed concrete
vessel.
The design and construction of the containment building and the associated supporting
structures require particular expertise in safety case issues and safety related design in
addition to the normal engineering design and qualification of large, heavy structures for
seismic, thermal and overpressure conditions.
Construction is subject to very high quality controls with full documentation of the source
of all materials and the inspection and testing of the construction processes.
The nuclear reactor and steam generators plus other components are lifted into place during
construction of the containment structure. Thus the nuclear island zone is very congested
and the various civil, mechanical and electrical engineering activities have to be carefully
coordinated. The management and logistics of this is a very important part of the construction
process.
As an indication of the importance given to the design and construction of the nuclear island,
no construction work other than the enabling earthworks is allowed to begin until specific
permission is granted by the Office of Nuclear Regulation. The start of this construction is
often referred to as ‘first nuclear concrete’.
There are several large UK companies which could carry out the civil design and construction
of the nuclear island, for example:
∑∑
Balfour Beatty
∑∑
Sir Robert McAlpine
∑∑
Costain
∑∑
Laing O’Rourke
Developers and the construction industry have recognised that in order to gain from the
lessons learned during the recent new build experience in Finland, France and China it will
be very beneficial to form joint ventures/consortia between UK and European companies
for the forthcoming UK programme. Several JVs have already been formed and other
partnerships are being considered other levels within the supply chain:
Examples of partnerships are:
∑∑
Bouyges/Laing O’Rourke(selected as preferred bidder for Hinkley “C”)
∑∑
Balfour Beatty/Vinci
∑∑
Costain/Sir Robert McAlpine/Hochtief/Heitkamp
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2.2.1

Design

	Scope
	The basic designs of the nuclear island for both the EPR and the Westinghouse
AP1000 are at an advanced stage. However here is a requirement for specialist
support to assist in complying with the local planning requirements and for detailed
design work to take account of various ground conditions.
	UK Capability
	There are many UK companies which are capable of carrying out this design work.
Several of these companies are already carrying out design works for major overseas
projects and can be classed as truly international.
	Some UK companies capable of carrying out the civil engineering design works are:
∑∑
Arup
∑∑
Atkins
∑∑
Halcrow
∑∑
Mott MacDonald
∑∑
Sir Robert McAlpine

2.2.2

Foundation Piling and Diaphragm Walls

	Scope
	Foundation piling and diaphragm walling are likely to be required since the geological
conditions vary widely from site to site; there are several UK companies which have
extensive experience in design and installation of a wide range of techniques to deal
with them. In recent years a great deal of work has been carried out on major projects,
where there has been significant number of major structures requiring sophisticated
foundations.
UK Capability
	The geotechnical expertise in the UK is shared between academic researchers,
independent consultants, and contractors. These parties cooperate in all areas of
research, new construction techniques, and development of standards. This expertise
is internationally recognised with research papers, design methods and standards
developed by UK companies being used throughout the world.
	Specialist foundation companies that have successfully worked in the UK are:
∑∑
Bachy Soletanche
∑∑
Skansa
∑∑
Stent Foundation
Required Resource Level
	There is very extensive capability and capacity in the UK and requirements for a
nuclear power station although very substantial are a small percentage (for Sizewell B
~ 8%) of the UK capacity.

2.2.3

Civil Engineering Superstructure

Scope
	This refers to all the civil engineering works other than foundations. The works involve
the construction of heavily reinforced concrete. This type of work is normal on most
civil engineering sites and very many UK companies are well experienced in this type
of work.
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2.2.4

Containment Building
Pre-stressed Concrete Containment

Scope
	The EPR has a large, domed pre-stressed concrete containment vessel which will
be constructed in-situ. Steel cables are incorporated into concrete and the tendons
(cables) are post tensioned i.e. the tension is applied after the concrete has set. In
addition to this there is another, parallel, reinforced concrete containment building.
The construction of the containment also requires formwork, rebar, concrete
described in the previous sections plus the on site fabrication and installation of a
6mm thick steel liner.
	Pre-stressing of concrete is a specific technique that is being commonly used in many
types of structures in the UK and throughout the world. This pre-stressed vessel is
similar to the one constructed at Sizewell B nuclear power station.
UK Capability
	As well as UK companies there are several international companies involved in
the manufacture of components and provision of pre-stressing services that have
become established in the UK, and now there is a considerable amount of expertise
and capability within the UK pre-stressing industry to achieve the high quality output
needed for this work. There will be sufficient capacity within the UK to cope with the
demands of the projected nuclear new build programme.
∑∑

∑∑

Prestressing
• CCL Stressing Systems Ltd
• Freyssinet Ltd
• Fagioli
		
Supply of wires for prestressing is limited to one UK company
• Bridon Wire Construction Products

Steel Containment
Scope
	The second type of construction is the Westinghouse AP1000. This comprises a thick
steel pressure vessel, surrounded by and fixed to a concrete structure. The steel
vessel is 40m diameter by 60m tall with hemispherical ends and contains several
access penetrations for the installation of equipment. This is normally constructed
remote from the reactor and lifted into place in sections, which are then welded
together.
	The surrounding concrete vessel is reinforced in a similar manner as the EPR building.
The construction of the steel vessel and the concrete surrounding vessel will proceed
in parallel.
UK Capability
	There is little experience in the UK for the manufacture and installation of steel
pressure vessel of this size. However, there are two companies with the experience of
manufacturing similar large vessels to nuclear standards for example.
∑∑
BAE Systems
∑∑
Doosan Power Systems

13

	There are also other companies with facilities and relevant experience, but which
would need support in fully understanding the implications of manufacturing to the
necessary nuclear standards, including:
∑∑
Cammel Laird
∑∑
Harland and Wolff
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	All of these four companies have the facilities to manufacture sections of the vessel
and transport them to site. Transportation and lifting of the sections is a major
logistics task.
	The on-site welding and inspection associated with the assembly of the vessel is
complex. UK companies have the capability are:
∑∑
BAE Systems
∑∑
Babcock International
∑∑
Doosan Power Systems

Required Resources
As for the all-concrete containment, the steel containment is the major construction item
in the nuclear island and will require many similar types and numbers of resources as the
all concrete approach. A major difference, however, is that the steel containment requires
a significant number of high grade welders for off-site and on-site welding plus associated
ultrasonic/radiographic inspection technicians.
I t is estimated that around 75 staff and craft personnel will be required to manufacture
the vessel sections at an off-site manufacturing facility or at an on-site location adjacent
to the reactor building. In addition a team of around 150 staff and craft technicians would
be required to lift and install the vessel sections. Of these around 25 would be high grade
welders with manual or automatic welding skills and 25 would be ultrasonic/radiographic
inspection personnel.

2.2.5

Materials and Services

	Reinforced concrete structures require the following materials and services:

Formwork
Scope
	Formwork (shuttering) is needed for the all the concrete poured on site. It may be
timber or metal, and may be industrialised systems which can be re-used many times.
Formwork needs structural support while the concrete is still wet and cannot support
itself. Industrialised systems are likely to be used for the large nuclear power stations.
The amount of formwork needed can be reduced by prefabrication off-site and
modular construction, and will vary according to the design of the power station.
UK Capability
	A large number of large and small UK companies are very experienced in the supply
and installation of formwork of a variety of designs. These are not particularly highly
skilled jobs. However, many of these companies and their personnel are likely to need
training in procedures for working on nuclear sites.
	Formworkers are likely to be supplied by several subcontractors and could include
many from local companies.

Rebar
Scope
	It is expected that each new power station would require approximately 60,000 tonnes
of steel reinforcement. This has to be cut, bent and fixed to tight tolerances to form
the reinforcing matrix around which the concrete is poured.
UK Capability
	The UK has a significant capacity for the production of reinforcement bar under
well regulated conditions, particularly the internationally recognised quality control
accreditation system.
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	The annual UK production of rebar exceeds 1.2 million tonnes, comfortably meeting
the requirement for 60,000 tonnes of rebar over the construction period for each
nuclear power station. The required 60,000 tonnes per reactor represents 5% of
annual UK production. Cutting and bending would be carried out by the manufacturing
companies and fitting into place prior to pouring concrete would be done by the
construction company’s steelfixing team.
Required Resource Levels
	The requirement of 60,000 tonnes of rebar per reactor could be easily supplied by UK
companies, They would manufacture, cut, bend and deliver to site the rebar for the
complete range of applications of the site.
	The number of re-bar fixers per reactor is estimated to be approximately 400. These
would come from the main civil contractor’s pool of labour, supplemented by labour
from several smaller companies.

Concrete
Scope
	The majority of the concrete required will be supplied from on-site batching plants,
supplemented by off-site batching plants. The concrete quality will be within the
normal range used in the UK.
	Typically, a nuclear power station will require 500,000 tonnes of aggregates during
the construction. This figure represents less than 1% of the UK’s annual aggregate
production. The average cement requirement for a new nuclear power station is
100,000 tonnes per year which represents less than 1% of the UK’s annual production.
	UK Capability
	Aggregate and cement suitable for nuclear power stations are readily available in the UK.
The main aggregate and cement suppliers in the UK include:
∑∑
Hanson
∑∑
Lafarge
∑∑
Tarmac
∑∑
Foster Yeoman
	In addition to these there are numerous independent quarry owners in the UK which
supply suitable aggregate.
Required Resource Levels
	As stated above the quantities of aggregate and cement required for the all the
proposed sites although very large are small in comparison with the UK total supply
capacity.
	The batching plants on or near site will employ approximately 100 people and in
addition the off-site supply of aggregate and cement including transport operations
will employ around 1000 people.

Structural Steel
Scope
	Each new reactor site will require approximately 30,000 tonnes of structural steel and
will be fabricated in large units. The scope comprises the supply of the steel in various
sections and sizes together with the associated fabrication. Modularisation reduces
the amount of work on site, offers programme savings and the ability to centralize
a number of construction activities in specialist premises. These facilities provide
benefits in quality control, and programme improvements. This approach requires the
transport of large units, often by sea.
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UK Capability
	The UK retains a significant capacity to produce the types and sizes of steel sections
that would be required for the civil and structural construction of new nuclear power
stations.
	The UK fabrication companies have very significant abilities and attributes including
a highly trained workforce and world class fabrication facilities
Recent contracts within the UK include:
∑∑
Terminal 5 at Heathrow 80,000 tonnes
∑∑
Wembley Stadium 23,000 tonnes
∑∑
2012 Olympic facilities 15,000 tonnes
∑∑
New build contracts at Sellafield
UK structural steel fabrication companies include:
∑∑
William Hare
∑∑
Watson Steel
∑∑
Cleveland Bridge
UK suppliers of structural steel sections are:
∑∑
TATA Steel
∑∑
Severfield Reeve
Required Resource Levels
	The site erection teams for each site will number approximately 120 erectors together
with a programme management team of 6 and construction supervision personnel of 12

Building Cladding
Scope
	The purpose of the cladding of the buildings is to make the building weather and
watertight and generally protect it from the elements. It is normally fixed directly to
the structural steel framework of the building and incorporates glazing panels and
door openings. The roof and wall cladding have decorative finishes and also provide
thermal insulation.
	The nuclear industry uses existing branded products which are well understood, well
specified and have proven design lives. It is anticipated that the nuclear industry will
continue to use these well known and proven products. It is not uncommon to have
two different types of cladding for the roof and the walls.
UK Capability
	Over recent years, particularly at Sellafield, nuclear projects have used standard
cladding systems such as the Kalzip system from Tata, and the KingZip system
produced by Kingspan.
	The UK total annual output for metal roofing and cladding is tens of millions of square
metres a year. A new nuclear programme will use less than 1% of this capacity
	The building cladding industry is well resourced with a wide range of supply and
installation companies across the UK that can comfortably manage to incorporate
their new nuclear projects within their normal turnover.
Required Resource Levels
	It is normal to use cladding erection contractors that have been approved by the
relevant cladding manufacturer to install cladding products and there are numerous
companies which have nuclear experience and can install to the necessary
guaranteed quality
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	The site erection teams for each site will number approximately 60 erectors
together with a programme management team of 6 and construction supervision
personnel of 6.

Overall Required Resource Levels

	
A large number of construction operatives will be required for a nuclear power station,
typically 5000 comprising joiners steel, fixers, scaffolders and general operatives and
construction plant drivers. It is anticipated that many of the personnel will be recruited and
trained locally for this work. There will still be a large transient work force in the UK that will
move from site to site. However there is a trend for these transient workers to be less keen
to travel which will need to be managed. Although the numbers per site are very substantial,
they are a small percentage of UK construction workforce;recruitment is not expected to be a
major problem, but training in nuclear requirements will be necessary.
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3.1

Reactor Pressure Vessel

Scope
The RPV is a high integrity pressure vessel which contains the reactor core and the
nuclear fuel elements and operates at a pressure of 160bar and at a temperature of 300
deg C. The RPVs of the AP1000 and the EPR are similar, differing in detail only in relation to
reactor capacity. Typically, a 1000MWe reactor the RPV will weigh around 500 Tonnes and be
approximately 4m diameter, 10m high to the top flange and 200mm thick. The closure head,
containing all the penetration for control rods, weighs around 90 Tonnes and is bolted
to the top of the RPV.
Both RPV and Closure Head are fabricated from high quality ferritic steel forgings specifically
developed to give the necessary tensile strength and toughness. The inside of the vessel and
head are clad with stainless steel weld metal for corrosion resistance.
 he top section of the RPV is machined from a single forging to facilitate welding of the
T
primary loop pipework to the RPV nozzles. It is welded to the cylindrical mid section of the
vessel which in turn is welded to the spherical bottom section of the vessel. All the welds
are designed to facilitate reliable inspection by ultrasonics.
The basic building blocks of an RPV are large and ultra-large forgings which can only be
made in a few places throughout the world.

Previous Experience in the UK
 K companies, Doosan Power Systems and Rolls Royce Marine/Derby Specialist Fabricators
U
Ltd, have manufactured around 30 RPVs for Pressurised Water Reactors for nuclear
submarines. Although these are smaller than a 1000MWe reactor they are similar in many
respects and these companies are very familiar with the quality and safety requirements of
RPVs. However, the increase in size from submarine to large power station RPVs poses many
metallurgical and manufacturing challenges.
Sheffield Forgemasters can make some of the ring forgings required for an RPV, but currently
cannot make the ultra-large forgings for the RPV heads.

Current UK Position
Currently in the UK there are no companies or facilities capable of fabricating civil RPVs
of around 1000+ MWe capacity.
Doosan Power Systems has the technical expertise, factory space and shipping facilities
but would still need to invest in special mechanical handling and welding equipment plus
heavy duty radiography equipment. Although Rolls Royce currently has a team supplying
small RPVs to the UK naval programme, to increase the facility for large RPVs would require
similar investment as would be required by Doosan Power Systems. There do not appear to be
any other companies that would consider setting up large RPV manufacture in the UK.
The situation may change if in the future small nuclear power stations are developed.
Thus, very significant investments would be required to set up a suitable manufacturing
facility plus years of development and technical expertise to perfect the manufacturing
process and to achieve qualification of the product. The business case for companies to
make such investment is currently not strong enough.
18

Required Resource Level
 o support RPV manufacture in the UK a team of around 50 engineers and welding and
T
inspection technicians would have to be built up and trained. This can be done well within
the timeframe in the run up of the New Build programme.

Competition from Overseas
 he current world manufacturing capacity of RPVs is estimated to be 15 RPVs per annum,
T
each of greater than 1000MWe capacity. The present forecast of nuclear new build in China
of 30 reactors over the next 20 years would thus consume 10% of the world’s capacity,
which will potentially encourage China to set up indigenous manufacturing capability.
 he supply of large forgings for RPVs was a global bottleneck a few years ago, but several
T
suppliers have increased their capacity such that this is now less of a problem. Current
suppliers are:
∑∑
Mitsubishi Heavy Industries (Japan) Rings and heads
∑∑
Japan Steel Works (Japan)		
Rings and heads
∑∑
Creusot Loire (France)		
Rings and heads
∑∑
Doosan (Korea)			
Rings and heads
∑∑
Terni (Italy)			
Rings, possibly heads
∑∑
Skoda (Czech R)			
Rings and heads
∑∑
OMZ (Russia)			
Rings and heads
∑∑
China First Heavy Industries (China) Rings and heads
∑∑
Sheffield Forgemasters (UK)
Rings only
The following companies can manufacture RPVs using the above forgings:
∑∑
Mitsubishi Heavy Industries (Japan)
∑∑
AREVA (France)
∑∑
Doosan (Korea)
∑∑
Ansaldo (Italy) (possibly)
∑∑
Skoda (Czech Republic)
∑∑
MTM (Russia)

Significant Issues or Highlights
 or UK manufacturers to enter the RPV market there would need to be clear signals that there
F
is a significant increase in worldwide demand for RPV manufacturing capacity and that a new
entrant would have a good possibility of entering the global market.
In terms of jobs, although RPVs are the heart of a nuclear power station, their manufacture
does not require a particularly large number people. Not having the capability is therefore not
a major loss in terms of jobs.
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3.2

Reactor Pressure Vessel
Internals

Scope
The RPV Internals can be split into those which support the fuel assemblies within the
RPV and those which act as shielding/reflector to reduce radiation from the core onto the
RPV and to improve efficiency of fuel utilisation.
 he RPV Internals for the AREVA EPR utilises forged components which are then machined
T
to the tight tolerance required. The Westinghouse AP1000 RPV internals are mainly fabricated
rather than forged, again with a large amount of subsequent machining operations.
 he support internals comprise assemblies of machined rods, tubes and plates.
T
These are generally manufactured from low carbon, chromium, nickel, stainless steels.
The metallurgical composition of all materials is very important.
The shielding internals are large rings of stainless steel that lie on top of one another in
the gap between the RPV and the core. Once again the metallurgical composition is very
important.
These are high precision, high quality components.

Previous Experience in the UK
The RPV internals for naval PWRs are similar in function and concept as for civil PWRs,
but size and detail design are obviously different. Several UK companies have supplied
internals for the naval reactors in the past and are well aware of the design, materials and
manufacturing requirements.
 or Sizewell B, several companies had the capability and tendered for the internals supply.
F
Westinghouse, Pensacola actually supplied them directly to Framatome for installation into
the RPV.

UK Companies
The RPV Internals components are all required to be controlled to the highest quality
standards. This involves procurement of the tightly specified materials which are then
precision-machined. Only companies with strong metallurgical knowledge and experience of
procurement and manufacture to top level nuclear standards (e.g. RCC-M Class 1, ASME III)
would have the capability to supply such components. Companies include:
∑∑
Doosan Power Systems, Renfrew
∑∑
Rolls-Royce, Derby
The items are then finally machined, assembled and tested. A large gantry machine and a
facility with 25m of head room is required to conduct these operations. Whilst there are UK
companies with the capability to manufacture and supply the components to the high quality
standards necessary, none of these currently have the facilities/equipment to conduct the
assembly and test operations, therefore the ability of a single supplier to deliver the whole
package is limited.
It is envisaged that one of the larger organisations would establish the facilities required for
the full assembly and test operations, with the option of sub-contracting appropriate work to
one or more of the others.
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There are a number of special materials and specialised components and sub assemblies
that could utilise the greater UK supply chain that could support RVI manufacture. Typical
companies that could be involved (supporting the main RVI manufacturer) are:
∑∑
∑∑
∑∑
∑∑

NIS Ltd		
NESL			
Davy Markham
Bendalls		

Chorley
Wolverampton
Sheffield
Carlisle

Current UK Facilities and Resource Levels
Doosan Power Systems has a facility which has the headroom and space required to carry out
this work package. They have maintained the resource capability to support this type of work.
Rolls-Royce has plans for significant capital investment in a new facility to be located at
Rotherham. This facility has been designed taking account of the high bay and equipment
required for these operations. The resource capability from the naval programme can be
read across to this work.
A gantry machine will be required within any of these facilities for final machining of
the shields which has been estimated to cost circa £7m. The Rolls-Royce facility design
includes this capability.
The companies listed above all have the facilities required for component supply although
at present none are being used on RPV Internals. There will also be the need for specific jigs
and fixtures for this high integrity work.

Required Resource Level
The material specifications, sizes of components and manufacturing processes utilised
all require specific knowledge and expertise. Capability is likely therefore to be limited to
the small number of organisations mentioned from within the nuclear industry.
Production of these components is not a major volume of work and resources are likely
to be available for these activities from within the named organisations. The assembly
and testing operations, however, consume tens of thousands of manhours on finished
components. A dedicated facility for this is therefore critical.
The industry’s capability to deliver this package has remained fairly flat since the 2006 study.

Competition from Overseas
There are some overseas companies that could supply the components for the RPV Internals;
hence there could be some competition.
Examples of potential competition are:
∑∑
Skoda JS, Czech Republic
∑∑
ENSA, Spain
∑∑
DCNS, France (Currently making the RPV Internals for the EPR in Flamanville)
The ability to handle the whole package including assembly and testing is not so widespread.
The RPV supplier would normally take responsibility for this.
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Significant Issues or Highlights
The main issues in discharging these activities are:
∑∑
The lack of a current operational facility in the UK with sufficient headroom.
∑∑
The high quality standards which must be applied to these components from
start to finish. RCC-M Class 1 components.
∑∑
Due to the high cost of equipment for such a facility, a substantial future
workload would be necessary to justify the investment.
∑∑
Possible actions to enable this supply package are:
∑∑
Commitment from UK and overseas customers to new build programmes to
enable capital to be secured for dedicated facilities.
∑∑
Ongoing support from the UK Government to secure such high precision
production facilities and equipment to generally improve UK capability in
the high precision machining sector.
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3.3	Core Component Handling
Equipment
Scope
This package comprises reactor internals lifting equipment, their support stand and fuel/core
component handling tools. These are specialised pieces of equipment similar in complexity
and manufacturing requirements to many other high quality mechanisms and tools.

Previous experience in the UK
For Sizewell B this equipment was supplied by Rolls Royce and GEC Automation (Alstec, now
Babcock International). This capability has been retained by Rolls-Royce and continues to be
practised in support of Naval fleet plants.

UK Companies
In addition there are several other companies which tendered for this work at Sizewell B
and still have the capability to manufacture and supply it.
In addition to Rolls Royce and Babcock International the following companies could
supply this equipment in total or in part:
∑∑
Onet Technologies (formerly Gravatom)
∑∑
Doosan Power Systems
∑∑
NIS
∑∑
NES
∑∑
Bendalls

Current UK Facilities and Resource Levels
The facilities to manufacture such equipment comprises machine tools, assembly
areas, special jigs and fixtures which would be made for the specific fitting and assembly
requirements for each system design. These components are manufactured to tight
tolerances which must be maintained over significant lengths, making the requirements
more demanding than at first sight. The above companies should be capable of meeting
the required standards.
The above companies also have the skilled trades people to carry out such work. They will
obviously be occupied at present on other work of similar nature for nuclear and non-nuclear
contracts. The numbers of such people across the above companies varies from around 20
to a few hundred and collectively across these companies there are several hundreds of
skilled people. Some of the non-nuclear organisations would have to go through some level
of nuclear skills development to prove their capability to meet the contractual requirements.

Required Resource Level
The Core Component Handling Package is not a major volume of work – one package per
reactor – therefore the resources required are not considered to be a major challenge.
All of the companies above have the capability to expand their trades skills, engineering and
management base as workload demands. Hence there will be no major problem generating
the necessary resource levels for this package.
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Competition from Overseas
As in the UK there are many companies which could supply some or all of the
above equipment:
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑

Réel					France
Babcock Noell Nuclear Gmbh
Germany
Divesco Inc			
USA
GE Canada Nuclear Products
Canada
Holtec International		
USA
URS					USA
Areva				France
Siemens				Germany
ENSA				Spain

Significant Issues or Highlights
There is sufficient capability and capacity both in the UK and overseas.
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3.4	Reactor Integrated Head
Package
Scope
The Integrated Head Package comprises the Reactor Pressure Vessel head forging, the
shroud assembly, the missile shield and the Control Rod Drive Mechanisms (CRDMs).
This package is a critical, specialized package requiring extremely high quality and
precision machining and assembly.
For the EPR, AREVA is likely to supply the RPV head assembly complete with CRDMs.
For the AP1000, Westinghouse could supply the head assembly including CRDMs through
its Newington facility although it may procure it externally. Dependent upon Newington’s load
capacity it may look to outsource parts of the head assembly such as CRDMs. The CRDM latch
assembly has to undergo a comprehensive test programme for which a high temperature and
pressure test loop is required. The CRDMs and latch assemblies could either be outsourced
as a package or separately.
The CRDMs are attached to the top of the RPV closure head forging via nozzles welded onto
the forging. The EPR design has 89 CRDMs each controlling a cluster of 24 CRs. The AP1000
design uses 69 CRDMs each controlling a cluster of 24 CRs.
The CRs are of specialised design and construction containing Silver/Indium/Cadmium
neutron absorbing materials in stainless steel cladding. It is expected that they would be
supplied by the system vendor.

Previous Experience in the UK
The CRDMs and CRs for Sizewell B were supplied by Framatome. The CRDMs of naval PWRs
are similar in concept to those of civil reactors although considerably smaller in size. Naval
reactor CRDMs are supplied by Rolls-Royce using forgings from Sheffield Forgemasters Ltd.
Rolls Royce also maintains the CRDMs for the UK naval PWRs.
In support of Rolls-Royce there are several UK companies supplying specific items on a
subcontract basis. Thus there is a history and current capability of design, manufacture
and servicing of CRDMs in the UK.
The shrouds are less critical and can be supplied on a subcontract basis by several
companies to the contractor assembling the integrated package.

UK Companies
The following companies have significant experience and current capability in the processes
involved in the supply of CRDMs and the integrated package:
∑∑
Rolls-Royce
∑∑
Doosan Power Systems
∑∑
Babcock International
∑∑
NIS
∑∑
NES
∑∑
Bendalls
∑∑
Davy Markham
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There are also several UK companies with the capabilities and skills necessary to
support sub-assembly manufacture to high tolerance levels. It is envisaged that some
of the above organisations could be sub-contractors to one of the larger organisations
to deliver the full scope.

Current UK Facilities and Resource Levels
Each of the companies listed above have machine and assembly shops plus engineers and
skilled tradesmen to meet the current UK demand from the naval and civil plants plus nonnuclear work of a similar nature.
It must be noted though that there are additional capabilities required for producing the
larger civil PWR CRDMs e.g. deep bore drilling. The capability for deep hole drilling is being
developed at the NAMRC and Rolls-Royce have plans to invest in this capability subject to
appropriate ordering prospects.
Additional infrastructure is required to support the testing of the assembly. A hydraulic test
loop is in place at Newington (Westinghouse) to verify the build and operation of the CRDM
latches. This would have to be replicated in the UK. An initial estimate for a test loop to satisfy
the WEC requirements is several millions of pounds, which as a standalone facility for use on
a limited number of orders would not be attractive. A substantial future workload is required
to justify the investment.
Equivalent capability for EPR CRDMs has not been investigated as is understood that AREVA
is not considering UK involvement in the supply of CRDMs or the head assembly.

Required Resource Level
The facilities required for supplies of CRDMs are precision machine tools and clean
assembly areas. The assembly of the integrated pack requires specific jigs and fixtures
and the capability to lift/ship the assembled unit. Such space and lifting facilities are
currently available in the factories of the companies mentioned above and in other
precision machining/assembly companies in the UK.
As indicated above resource levels and skills exist to meet current demands in the UK.
The number of people is not great and could be increased to meet the demands of a new
build programme. Specific training, in conjunction with the system designers, would be
necessary for some of the manufacturing and assembly processes.

Competition from Overseas
There are several competitors from overseas currently supplying and maintaining CRDMs
and CRs to their home and overseas markets:
∑∑
AREVA 			
France, Germany, USA
∑∑
WEC				
USA
∑∑
DCNS			
France
∑∑
Siemens 			
Germany
∑∑
Ansaldo 			
Italy
∑∑
Alstom			
France
∑∑
Invar Manufacturing
Canada
∑∑
Skoda JS a. S. 		
Czech Republic
∑∑
MHI				
Japan
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Significant Issues or Highlights
Significant issues are:
∑∑
It is highly likely that the technology vendors would retain most of this in
their in-house facilities.
∑∑
There is no single UK facility with the capability to deliver the whole integrated
head package. The RPV head would need to be provided to enable assembly
and testing.
∑∑
A deep bore drilling capability will be required for the CRDMs. NAMRC has such
a machine for research purposes.
∑∑
There is currently no UK test loop facility, although it could be produced by one
of the main players relatively easily. It would cost several millions of pounds.
∑∑
Training will be required in the specific procedures of assembly.
UK companies could supply some of the components, but to supply and test the complete
assembly would require significant investment and a strong business case.
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3.5

Steam Generators

Scope
Steam Generators are the link between the primary water heated in the reactor and the
secondary water/steam which drives the turbines.
PWR steam generators (SGs) are similar regardless of system vendor in that they are vertical
u-tube heat exchangers contained in high quality ferritic steel pressure vessels. For the
AREVA EPR design there are 4 SGs each exchanging up to 1131 MWt power. The Westinghouse
AP1000 has only 2 SGs, exchanging up to 1707MWt power each. The EPR SG weighs
approximately 500 Tonnes and is 25m high and 5½ m diameter with vessel wall thickness of
around 250mm. The AP1000 SG weighs around 663 Tonnes, is 23m high and 5.5m diameter.
The internals are quite complex, comprising:
∑∑
U-tubes welded into a thick tube plate, and supported by special support
and anti-vibration bars.
∑∑
Steam/water separators and steam drying equipment.
∑∑
Manufacture of the components and assembly into a complete SG is quite a
complicated process requiring some specialised machining (tube plate), welding,
fitting and inspection operations.
∑∑
The tubes are of special material (Inconel 690) and must be manufactured to tight
tolerances. Only a few companies have this capability.
∑∑
The pressure vessel is manufactured from large ring and hemispherical forgings
which are produced by only a few companies throughout the world.

Previous Experience in the UK
Doosan Power Systems, formerly Mitsui Babcock, manufactured the four SGs for Sizewell
B in their factory at Renfrew, Scotland. These are directly relevant to the new designs from
Westinghouse and AREVA. Rolls-Royce routinely produce the SGs for the UK’s naval nuclear
steam raising plant. The naval SGs are smaller than the civil ones and thus the manufacturing
facilities are smaller, but otherwise the skills required are similar.
For Sizewell B, Doosan Power Systems procured all the materials and specialised elements
(e.g. tubes, forgings, anti-vibration bars and tube plate), manufactured other elements and
assembled the complete SGs.
This involved mechanical design, manufacturing the pressure vessel from ring/hemispherical
forgings, installing all tubes by welding them to the tube plate and fitting anti-vibration bars,
installing all the steam/water separation and steam drying equipment. To achieve this, a
team of engineers and technicians was trained in Westinghouse factories and special jigs and
fixtures were manufactured in the Doosan Power Systems factory at Renfrew, Scotland. This
investment was carried out with the intention of manufacturing follow on SGs for other UK
PWRs and possibly for export. The factory is currently leased to other companies.

Current Facilities and Resource Level
There is currently no UK facility with the capability to produce complete SGs of the size
required for the EPR or AP1000 plant. There is probably only Doosan Power Systems in the
UK at present that has the potential to rehabilitate its former capability to manufacture
steam generators. The facilities previously used are now being used for alternative purposes.
Although these facilities could be reinstated or other facilities modified, considerable
investment would be required. Also, Doosan Power Systems’ Korean parent company has
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invested heavily in their capability for large forgings and pressure vessel manufacture in
Korea. Their extensive facilities in Korea are currently producing SGs of comparable size and
design for the Korean and international markets. Doosan Power Systems therefore do not
plan to rehabilitate their SG manufacturing facility.
There is however, a UK capability for supplying some SG components e.g. forgings, dryer
assemblies and grid plates.

Required Resource Level
The skills and facilities exist in the UK for the manufacture of the above SG components, with
many of the resources currently employed by companies such as Doosan Power Systems and
Rolls Royce.
The supply of high quality, large forgings is a very significant aspect of Steam Generator
supply. Only one UK Company, Sheffield Forgemasters Engineering Ltd, could supply the ring
forgings for the Steam Generator pressure vessel.
All the generic training, certification, documentation, quality and safety processes are
currently in use by the above companies for other nuclear work.
The resources required for such component supply are not great and could easily be
accommodated from the existing resources in these companies.

Competition from Overseas
There are a few companies overseas currently supplying complete SGs for new build or for
replacement programmes. These are:
∑∑
AREVA			
France
∑∑
ENSA			
Spain
∑∑
Mitsubishi		 Japan
∑∑
Babcock & Wilcox		
Canada
∑∑
IMPSA Int. Inc.
USA
∑∑
Shanghai Boiler Works
China
∑∑
Doosan			
Korea
∑∑
Mangiarotti Nuclear
Italy
∑∑
Larsen and Toubro		
India
Large investment in South East Asia has been made in recent years, for example Japan
Steelworks have recently significantly increased (doubled) their forging capacity.
Larsen and Toubro have also invested in a forging facility which will enable them to
manufacture the large forgings.

Significant Issues or Highlights
It is expected that for the EPRs in the UK,the Steam Generators will be supplied by AREVA,
from their Chalon facility in France.
Westinghouse, on the other hand, is likely to select the manufacturers for their AP1000
SGs from the global supply chain.
UK supply chain companies could manufacture sub-assemblies and components,
examples being internals such as dryer assemblies or separation plates.
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It is forecast that if the world demand for new nuclear plants increases as expected and
the SG replacement programmes continue, then there could be a shortage of capacity for
SG manufacture. This will cause current suppliers to increase their capacity and some
former suppliers to consider re-opening their manufacturing facilities.
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3.6

Pressuriser

Scope
In a PWR system the Pressuriser maintains the pressure in the primary circuit. It contains
water in its lower part and steam in its upper part plus electrical heaters/spray system
to vary the volumes of steam/water and relief valves to protect the system against
overpressure. Pressurisers are medium sized pressure vessels. The EPR Pressuriser has
an internal volume of 75m3 with a mass of just of under 150 Tonnes, whilst the AP1000
Pressuriser has an internal volume of 59m3 and a proportionally lower mass. To give
an indication of size the larger EPR Pressuriser is 3.1m in diameter, 14.4m high with
a cylindrical wall thickness of 140mm, the AP1000 is 12.8m high and 2.7m diameter.
Both Pressurisers are manufactured from low alloy ferritic steel forgings, similar to
that for the RPV, with internal cladding layed down using austenitic stainless steel
welding strips. Their manufacturing processes are similar to that of RPVs.

Previous Experience in the UK
From a design and manufacturing viewpoint, the Pressuriser requires the same skills
as RPVs or Steam Generators. They require application of the highest level nuclear
standards (e.g. RCC-M Class 1 or ASME III) and as such without significant investment
are probably beyond the capabilities of all but a very small number of UK companies
which supply pressure vessels to non-nuclear applications.
The Pressuriser for Sizewell B was manufactured by NEI-ICL which is now part of
Rolls-Royce. Rolls-Royce has maintained the capability to produce Pressurisers.

UK Companies
Fabrication of Pressurisers could be done by the following UK companies:
∑∑
Rolls-Royce
∑∑
Doosan Power Systems
∑∑
BAE Systems
Forgings for Pressurisers are much smaller than those for RPVs or Steam Generators
and thus could be supplied from UK and could be produced by Sheffield Forgemasters.

Current Facilities and Resource Level
The facilities required for producing medium sized/weight pressure vessels could be
used to manufacture Pressurisers. There are several factories in the UK with the physical
capability of providing pressure vessels. However their ability to handle products of up
to 150 Tonnes and demonstrate compliance with the highest quality levels for these
nuclear-rated vessels would have to be demonstrated.
Since each reactor has only one Pressuriser there is no great demand on resources
anticipated, but on the other hand one off orders in isolation may not provide sufficiently
attractive business to attract suppliers to overcome the initial quality hurdles. It is
anticipated, however, that manufacture of the Pressuriser could be combined with
other vessels and heavy wall tanks to create an attractive work package.
Rolls-Royce is intending to build a new manufacturing facility in Rotherham with the
capability to supply medium-sized pressure vessels. Doosan Power Systems have an
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existing facility which has this capability and could invest in refurbishing further facilities
dependent upon the capacity required.
Pressuriser internals, in particular the heaters, could be supplied to the lead Pressuriser
manufacturers by a number of organisations. The major suppliers of heaters to the naval
and civil nuclear markets are Thermocoax in France and Watlow in the United States.
There is no UK supplier currently able to supply pressuriser heaters of the required
specification (however there is a UK supplier of pressuriser heaters for the naval
nuclear programme). This has led to price escalation from the established overseas
players. It could be worth considering UK investment to fund the development of a
UK Pressuriser heater to protect against excessive supplier demands.

Required Resource Level
The resource levels required for the manufacture of Pressurisers is not very great
and can be met by the companies mentioned.

Competition from Overseas
Just as, in the UK, there are several potential overseas suppliers of nuclear pressure
vessels, there could be a large number of competitors, both for forgings and for
fabrication. The larger ones are listed below but there are many smaller capable
suppliers, including companies from eastern Europe:
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑

AREVA 			
France
ENSA			
Spain
Mitsubishi		 Japan
Babcock & Wilcox		
Canada
IMPSA Int. Inc.
USA
Shanghai Boiler Works
China
Doosan			
Korea
Skoda			
Czech Republic

Significant Issues or Highlights
The only issue, as for many components, is that for the EPR the Pressuriser will be
designed to the French RCC-M code, so suppliers will need to be familiar with RCC-M.
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3.7

Pipework – Reactor
Coolant Loop

Scope
The Reactor Coolant or Primary Loop Pipework connects the reactor to the steam
generators and is high integrity thick wall pipe made from forgings. Straight sections of
pipe are forged and bends are formed by induction bending of the forgings. The extent of
prefabrication is small. There are not many site welds but they are all high integrity welds
which require high level of ultrasonic inspection. There is a high level of control on the
welding process.
The Primary Loop Pipework is quite specialised and only a relatively small number of
companies can undertake the manufacture of the base pipe, its manufacture into spool
pieces and the site installation of these spools. The quantities in this category are,
however, small so there is not a major demand on resources for these components.

Previous Experience in the UK
For Sizewell B, Doosan Power Systems manufactured the Primary Loop Spool pieces
from forgings supplied by Creusot-Loire, France, and castings from Camerons, UK, now
known as Wyman Gordon. Other UK companies that could have supplied the forged pipe
and the cast elbows are Sheffield Forgemasters and Firth Rixoms respectively. Since
Sizewell B there has been no demand in the UK for such spool pieces, but smaller
forgings, castings and spool pieces have been supplied for fossil fuelled power plants
and for the oil/gas industry.

UK Companies
The UK companies which currently could manufacture forgings, castings and spool pieces
for the high integrity pipework are listed below.
Manufacture of spools:
∑∑
Doosan Power Systems
∑∑
Rolls Royce
Seamless Heavy Wall Pipe:
∑∑
Wyman Gordon Ltd.
∑∑
Sheffield Forgemasters
∑∑
Somers Forge
∑∑
Firth Rixon
∑∑
IFA Ltd

Current Facilities and Resources
UK companies have the facilities to make the forgings, prefabricate the pipe and install it
on site. A clean condition area would need to be created for the prefabrication.

Required Resource Levels
UK companies have the existing space and capability to execute this scope. They would
need to develop, validate and qualify the welding procedures to prefabricate the pipe
spools and weld them in place.
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Ultrasonic Inspection capabilities exist to inspect the welds (Doosan Power Systems
currently carry out in-service inspection of the Loop Pipework welds in the UK and France)
but these may have to be revalidated for the current design.

Overseas Competition
Primary loop pipework will be the responsibility of the supplier of the Nuclear Steam
Supply System (NSSS), some of the components being supplied by the NSSS provider
and some through subcontracts. For the UK EPRs, AREVA currently works with Fives
Nordon in France to induction bend and prefabricate the pipe spools and AREVA install
the loop pipework themselves. It is expected that AREVA would maintain this process
for the UK rather than develop a new supplier for such a small volume of work.
Westinghouse may take a different approach for the AP1000.

Significant Issues
Given the small volume of work associated with this item (Primary Loop), the existing
capabilities and experience of AREVA and the development work which would be required
by UK companies to demonstrate specific competencies, it seems unlikely that any of
this work for EPRs would be carried out by UK companies.
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3.8

Auxiliary Pipework

Scope
Within a new nuclear power plant there are many tens of kilometres of auxiliary pipework
which is designed, manufactured and installed to EN, national or ASME III codes. Some of
this pipework is, in the case of AP1000, integrated into modules while other pipework will
be supplied in 2-5 metre long spools. The diameter varies between 15mm and 400mm.
The materials will be a combination of carbon steel, stainless steel, GRP lined carbon
steel, PTFE lined carbon steel pipe and HPTE pipework. This equipment will need to be
designed, manufactured and installed using robust quality management systems using
a well trained SQEP workforce.

Previous Experience in the UK
The type of pipework required is currently being manufactured by UK companies for
power, oil and gas, pharmaceutical and petrochemical plant worldwide. Many of the recent
new waste management and storage facilities at Sellafield will have required this category
of piping quality system. As a result there is a significant number of companies which can
manufacture the piping systems to the required quality and cleanliness requirements.

UK Companies with the Required Capabilities
The following companies have the required capability to manufacture and install
the Auxiliary Pipework:
∑∑
AMEC
∑∑
Babcock International
∑∑
BIS
∑∑
Costain
∑∑
Doosan Power Systems
∑∑
Fortvale
∑∑
Interserve
∑∑
Isleburn
∑∑
Shaw
∑∑
Shepleys

Current Facilities and Resource Levels
There are a limited number of companies that can manufacture the main steam and
feedwater pipe spools but the extent of the pre-manufacture is limited and this is not
a restriction on new nuclear plant construction. There are many facilities which could
manufacture the pipe spools for the lower pressure pipework. However some of these
facilities will need some level of refurbishment and the workers will need induction/
training in nuclear safety culture, nuclear professionalism and nuclear quality control.
Stricter rules on segregation may be required to ensure no cross-contamination
between stainless steel and carbon steel materials.
The installation of the AP1000 modules or the EPR piping spools will require
approximately 750 to 1000 site manpower. As a result there are only a few companies
with the nuclear experience and nuclear SQEP site resources to carry out this work. It is
expected that these lead companies will be supported by the other smaller contractors in
the industry. With the correct alignment of the supply chain, UK companies can execute
these activities. It is certain for this scope that UK companies can successfully deliver
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one new nuclear power plant followed by a second unit with a 12-18 month gap. If the
industry was to build two new nuclear power plants in parallel, the level of work could
be accommodated provided sufficient pre-planning occurred to allow investment in
refurbished facilities, additional training and increase in resource levels required.

Overseas Competition
There are many overseas companies that could carry out the module manufacture and
the pipe spool fabrication in France, Germany, Italy, Spain and Belgium. Several companies
in France and Germany are currently delivering this scope for Flamanville in France or
Olkiluoto in Finland. These companies represent significant competition to UK companies.
The overseas competition for the site installation is not so strong with many companies
concerned about managing the UK blue collar construction workforce. However it is
conceivable that several European companies with Flamanville or Olkiluoto experience
will compete for the site installation contracts.

Significant Issues
The larger companies currently have facilities which can be utilised with minimum
upgrade or modification for pipe spool or module manufacture. The smaller
companies also have facilities which could be utilised for small scope items,
part module manufacture or pipe support manufacture. Some of these would benefit
from refurbishment to handle the volume expected for a multi-station programme.
European companies supplying systems to Olkiloutu and Flamanville will already
have designed, manufactured and installed the systems and hence will have a
distinct advantage over UK companies.
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3.9	Pipework – Safety
Related Systems
Scope
Pipework systems are provided in PWRs to carry out critical safety functions, either
associated with power generation or with safeguard protection. Consequently, these
systems will be designed, manufactured and installed in accordance with various
codes and standards which recognise the contribution to safety made by the systems
to overall plant safety.
The result of such categorisation could mean that the mechanical parts of the system
may be designed and manufactured to a nuclear design code, such as RCC-M class 2 or
3 or ASME B&PV section III under the requirements for code class NC and ND. In addition
to the code requirements there may be requirements for the systems to be qualified to
operate under various environmental, radiological and seismic conditions.
Typical safety critical systems for a PWR are:
∑∑
Safety injection systems (passive and pumped injection);
∑∑
Emergency feedwater systems (including electrical and turbine powered pumps);
∑∑
Chemical control and clean-up systems;
∑∑
Cooling water systems;
∑∑
Rapid boration systems;
∑∑
Fuel storage sond cooling systems;
∑∑
Post-LOCA containment spray systems;
∑∑
Decay seat removal systems.
The equipment consists of pipework, valves, heat exchangers, pumps, tanks, demineralisers, pressure vessels, electrical control and instrumentation equipment
such as cabling or switchgear.
This equipment will need to be designed, manufactured and installed by companies
which have a robust quality management system accredited to ISO 9001 and which
are aligned with the requirements of IAEA-GS-R3. The workforce will have to be
demonstrably SQEP for nuclear work and have nuclear professionalism training.

Previous Experience in the UK
These types of systems have been manufactured in the past by UK companies for the
AGR fleet and Sizewell B. High integrity, safety related pipework for Sizewell B (48 kms)
was designed, manufactured and installed by the BPA Joint Venture created for the
purpose by Doosan Power Systems, the Pipework Engineering Division (PED) of British
Steel and Aitons. Doosan Power Systems acquired PED during the contract and some
years after the completion, the Shaw Group acquired Aitons.
Such systems are supplied to the existing UK power stations for upgrading and
life extension work. Systems of a similar complexity and quality levels have been
manufactured for some of the new waste processing and storage facilities at Sellafield.
For the work on safety critical systems for Sellafield, compliance with ISO 9001 quality
standards has been sufficient and the design and manufacture has been to EN or
national standards plus some additional customer and plant specific requirements.
High pressure safety critical piping systems are currently being manufactured in the
UK for power plant refurbishment, or petrochemical facilities and for the oil and gas
industries. Most of these systems are to EN or ASME standards with strict requirements
on material specifications, weld and welder qualification and high levels of inspection.
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Strict segregation requirements are currently practiced for stainless steel manufacture.

UK Companies with required Capabilities
The number of UK based companies which could take the lead role in manufacture
and installation of high pressure safety critical piping include:
∑∑
AMEC
∑∑
Babcock International
∑∑
Doosan Power Systems
∑∑
Rolls Royce
∑∑
Shaw Group
There are many smaller companies in the UK which can support the above companies
through the manufacture of some of the simpler components, sub-assemblies,
pipe spools and pipe supports.

Current UK Facilities and Resources
The equipment will mainly be designed and manufactured to RCC-M or ASME BPV
section III codes, EN or national standards. Additional customer requirements may be
applied to some of the equipment. There is limited experience of the use of RCC-M or
RCC-E for design activities. While engineers can learn the design rules and apply them
it will be difficult to demonstrate the RCC experience part of SQEP for the RCC codes.
UK companies may have to partner with French companies to gain this capability.
There is considerable experience in the UK in designing safety critical piping to
ASME requirements.
All of the companies listed above are able to manufacture the equipment to the above
codes and the required quality standards. In some cases clean room facilities will be
required but these can be developed by appropriating partitioning of existing facilities and
the introduction of clean room changing facilities. For other activities segregated stainless
steel manufacturing areas will be required. All of this can be achieved with minimal
investment in existing facilities. For equipment designed to the ASME code, certification
to ASME N stamp is unlikely to be required and UK companies are experienced in
manufacture of piping systems to ASME requirements. Manufacture of piping systems to
RCC-M will call up EN standards for weld procedure qualification and welder qualification;
companies in the UK have extensive experience in the use of these standards.
There are extensive experienced mechanical construction resources in the UK at present
carrying out new facility construction and plant upgrade work on nuclear facilities,
nuclear and thermal power plant and petrochemical facilities. An example of the ability
of UK mechanical construction to mobilise significant resources is the plant upgrade
work to one of the UK’s large coal fired plants. As part of this work the main contractor
is mobilising up to 600 craft employees to install high pressure piping and mechanical
equipment for several months every year over a four year period. There is also an extensive
construction workforces already working on nuclear plant in the UK. This workforce has
all the required skill and nuclear safety culture to undertake the new build work.

Required Facilities and Resource Levels
There are sufficient manufacturing facilities in the UK to manufacture the required
piping spools and high integrity supports required by these systems.
The available facilities are generally staffed by high quality staff and craft people who
are used to working for the oil, gas, petrochemical and pharmaceutical companies to
high quality levels. Some of the facilities may require upgrading to meet the cleanliness
requirement for RCC class 2 equipment and additional segregated areas may be required
for the extent of stainless steel fabrication necessary. However such upgrading activities
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do not require very significant levels of investments and a business case for the modest
levels of investment should be able to be made once certainty of orders is in place. The
skill level of the existing people will generally be sufficient for this type of work. However
there will be additional requirements on some of the smaller companies to undertake
training on nuclear safety culture, nuclear professionalism and understanding of the
nuclear licensing arrangements. Some upgrades to quality requirements may also be
required. Arrangements for demonstrating that employees are SQEP will also need to
be improved in the smaller companies. A key area where some companies will need
to improve is documentation and record keeping to ensure traceability to the code
requirements.
The site installation of this equipment will require several hundred site staff and craft
workers over a period of two to three years per reactor unit. Many of the current UK
workforce have all the required skill and nuclear safety culture to undertake the new build
work. This population can be drawn from the current UK nuclear experienced workforce
and augmented by other resources, which have the right level of technical competence
and skills. The latter will require training to ensure they have the nuclear cultural and
nuclear professionalism required.
In summary, the high pressure, and safety critical pipework will require per reactor around
200 staff and craft workers to manufacture the pipework and supports plus around 300
for site installation. Existing UK resources could cope with most of this for a single reactor,
but dependent on phasing, would need to be supplemented by around 20% to handle two
reactors simultaneously.

International Competition
There are significant capabilities in France and in Germany for the fabrication and
installation of nuclear safety critical piping systems. In Germany BHR is prefabricating
this class of pipework in their German factories and installing it on Olkiluoto in Finland.
In France several French companies are prefabricating safety critical piping and installing
it at Flamanville. These include Endel, Boccard, Ponticelli and Fives Nordon. Fabricon, in
Belgium, have extensive prefabrication facilities for this type of equipment. UK companies
can expect strong competition for this type of work as the above companies have already
completed the pre-engineering and development activities on Olkilouto and Flamanville
and are now carrying out the installation work.

Significant Issues
One area where significant development of resource is required is the development of
supervisors. An advance supervisory training course has been formed to increase the
skill level and competence of the UK supervisor population. In some of the existing
construction companies such as Doosan Power Systems, supervisors are permanent
employees and seen as a separate and valued skill set. The ongoing development of
supervisors as a discrete and highly trained population will be vital to the success of
the nuclear new build programme.
It is considered that within the larger companies there are sufficient resources to deliver
this type of equipment for one reactor unit at a time. If the larger companies engage with
a wider supply chain and help is provided to the smaller companies to increase their
capacity, the UK could deliver this class of components for two units in parallel.
Lessons should be learned from the experiences, good and bad, in Finland, France,
China and Korea in carrying out this type of work.
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3.10	Accumulators, Tanks,
Heat Exchangers
Scope
Within a nuclear power plant there are large numbers of systems which contain tanks,
pressure vessels and heat exchangers. A limited number of these are nuclear class 2 but
many are class 3 or non safety critical equipment.
The size ranges from 4m diameters by 10m high, down to small vessels less than 1m
diameter and the wall thicknesses are usually less than 30mm. Some of the shell and tube
heat exchangers are more complex with some tube sheets up to 300mm thick. There are also
some industrial standard tube and plate heat exchangers. Some of the larger tanks have to be
part prefabricated off-site, such as the in containment refuelling water storage tank (IRWST)
with final assembly/testing carried out on-site.
The materials used are not particularly special and could be procured easily from UK or
overseas. Some will be to ASME or RCC-M specification, but much of the material will be to
frequently used EN or ASME standards. However, some additional customer requirements
are likely to be applied. Stainless steel materials will need to be fabricated in a segregated
area to avoid cross contamination from carbon steel products.
For an EPR these tanks, vessels and heat exchangers are supplied as stand alone items and
installed into the systems on-site. For an AP1000, the vessels and smaller heat exchangers
are built into modules in factories and the full modules are installed on site.

Previous Experience in the UK
Tanks, vessels and heat exchangers of this type are routinely produced by many companies
in the UK for the offshore, petrochemical, power, decommissioning and pharmaceutical
industries. Most of these will be to EN standards or ASME code requirements. However the
level of workmanship and quality levels required for these applications are not significantly
greater than is currently being used within UK manufacturing. The main difference will be
in the level of inspection, verification and documentation required. This will be much more
extensive than most companies currently employ.

UK Companies with Required Experience
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Some of the UK companies with appropriate facilities, experience and resources are
∑∑
AMEC
∑∑
Bendalls
∑∑
Doosan Power Systems
∑∑
Fort Vale Engineering Mepro
∑∑
Gilwood
∑∑
Isleburn
∑∑
JJ Churchill
∑∑
Rolls Royce
∑∑
Stainless Metalcraft
∑∑
MEPRO
∑∑
Mersen UK
∑∑
Motherwell Bridge
∑∑
Nuvia,
∑∑
Redhall
∑∑
Serck
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Current Facilities and Resource Level
A limited number of companies have the capabilities and facilities to design and manufacture
the class 2 heat exchangers and vessels. However the extent of these class 2 items is small.
The class 3 or “no class” components are not particularly specialised and do not require
specialised materials or any very specialist manufacturing equipment and procedures.
There are many companies in the UK which currently manufacture these sorts of tanks,
vessels and heat exchangers for the international market in the oil and gas, petrochemical,
pharmaceutical and general process industries.
In some cases the creation or enlargement of clean condition manufacturing environment
will be required to meet RCC-M or ASME class 2 component requirement. Also, in some
cases larger segregated areas for stainless steel component manufacture will be required.
Some of the larger companies have investment plans in place to increase or modernise
their current facilities to enable more in house manufacture. Others have perfectly suitable
existing facilities to handle a large volume of such work.
If necessary, the capacity of the above companies can be supplemented by several smaller
companies around the UK to either make sub-assemblies or some of the smaller vessels/heat
exchangers. However, due to market uncertainties these smaller companies are not investing
at present and are unlikely to do so until a higher level of market certainty exists. The level of
investment required involves general refurbishment in manufacturing areas and in training of
their workforce in nuclear safety culture and nuclear professionalism plus quality systems.

Required Resource Levels
Individual items will require only a small number of people; therefore the resource demand
for a new build programme can be met by the current companies supplying this equipment.
For example the 72 tanks and vessels for an EPR would require a workforce of approximately
50 people over 2 years and a workshop floor area of 5000m2. Existing manual or semi
automated welding process can be employed. Some additional resource training in nuclear
safety culture and human professionalism plus some improvement in quality systems/
documentation is likely to be required.

Overseas Competition
There are a considerable number of European companies from France, Germany, Italy and
Spain which could manufacture this type of equipment. Some of these companies have
already manufactured this equipment for Olkiluoto 3 and Flamanville. These companies
will offer strong competition since they will have already carried out the design work and
will have set up their manufacturing facilities and procedures.

Significant Issues or Highlights
The main issue is the mobilisation and investment by smaller companies in the UK.
With this investment in place, UK industry could easily produce enough of this equipment
for two new nuclear power plants in parallel.
As for many items of equipment, the companies currently supplying to Olkilouto and
Flamanville will have some advantages over UK companies.
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3.11		Automated Inspections
of Welds
Scope
Inspection of welds is an integral part of the quality assurance and structural integrity of
critical components in nuclear power plants. These inspections are carried out at various
stages in manufacture (in manufacturing inspection, IMI), before plants go into operation
(pre service inspection, PSI) and at various stages during the plant’s operational life (in
service inspection, ISI). The extent and timing of the inspection activities is governed by the
safety class of the components, the safety case claims for its integrity and reliability and
the International and local codes under which the plant is manufactured and licensed.
The techniques are usually advanced ultrasonics and/or radiography techniques.
Inspection procedures must be demonstrated or validated by various methods
(theoretically and on physical test pieces) before they are accepted. These validations
must demonstrate the capability of the techniques and operators to detect, locate and
size defects of a given size and orientation in the welds of components. Very strict and
rigorous validation approval process is necessary for the technique and the operators.
For safety critical components, high integrity automated and manual non-destructive
testing (NDT) will be required. Typical components are:
∑∑
Reactor Pressure Vessel welds
∑∑
Reactor Pressure Vessel nozzle shell welds
∑∑
Steam generators vessel welds
∑∑
Steam generator internals
∑∑
Pressuriser
∑∑
Pumps
∑∑
Associated primary circuit pipework
∑∑
Balance of Plant
The automatic methods require computerised manipulators containing arrays of
specialised ultrasonic probes. The probes are activated by computer and their responses
are analysed by computer and highly trained data acquisition engineers.

Previous Experience in the UK
Major advances were made for inspection of naval nuclear systems and then for the
automated inspections carried out on the safety critical components on Sizewell B.
Development of equipment and techniques was done by several UK companies and
this high quality, validated, automated inspection requirement has now grown into a
specialised industry.
Manufacturing companies have developed their own in house capability to inspect their
high integrity products. Independent inspection companies have also grown to meet the
inspection demands of a range of industries such as the power, petrochemical and oil
and gas industries. In addition, independent inspection validation companies are used
by clients to approve the inspection techniques and the technicians carrying out the
inspections.
The UK is one of the leaders in this capability, largely due to the requirements of the naval
programme, Sizewell B and international business and reputation. There is thus a wealth
of experience and capability in the UK.
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UK Companies with Required Capabilities
As stated above a significant market and capability has developed in the UK
with two companies playing a significant part in the UK and overseas:
∑∑

Doosan Power Systems – currently carries out inspection activities
in the UK, France, Argentina, Switzerland and Sweden.

∑∑

Rolls Royce Marine Power – new and operational naval nuclear systems,
specialised support to civil nuclear plants.

These companies are supported by a considerable infrastructure of smaller
UK companies supplying specialised non destructive examination (NDE)
equipment and services, for example:
∑∑
Suppliers of manual NDT equipment and services:
Oceaneering – OIS, Motherwell Bridge Inspection,
•
South East NDT, Eurospection and others.
∑∑

Suppliers of Manipulators and data acquisition/analysis equipment:
•
Phoenix ISL, RDT Tech

∑∑

Supplier of international validation services:
•
Serco Assurance Ltd

Several of these companies have cooperation arrangements with other EC and
international inspection companies and often work together to supply teams for
specific inspection projects. They are thus very familiar with the latest international
requirements and inspection philosophies.

Current Facilities and Resource Level
Currently Doosan Power Systems and Rolls Royce Marine Power remain at the forefront
of technology for the provision and performance of state of the art automated and
manual NDT inspections of critical nuclear power plant components.
Doosan Power Systems supplies an NDT automated inspection service to civil nuclear
utilities in the UK, European utilities such as EDF (France) and Vattenfall (Sweden),
and utilities in various overseas countries. It has a core group, currently numbering
approximately 75 graduate engineers plus 75 technicians, to provide the automated
inspection requirements of any new build programme in the future. Equipment for
automated inspections is currently being used by UK companies to carry out In-service
Inspections on PWR plant worldwide.
There is an extensive pool of manual ultrasonic inspection engineers and technicians
and radiographic technicians throughout the UK. These people work in a variety of
industries including the nuclear industry.
The technologies are being developed in the UK, for example ultrasonic phased arrays,
replacing traditional radiography by ultrasonics and the progression to digital radiography.
At present, however, there is a limited number of technicians qualified for digital
radiography techniques.

Required Resource Level
The number of engineers and technicians required to carry out the technique validation,
blind inspection trials and the various inspections during manufacture and pre-service
will be approximately 150 personnel. There may be a need for more dependent on the
amount of independent in-manufacture that is called for by the regulators. The core of
this team exists today servicing the existing operational fleet during outages. Additional

42

people can be brought into the industry and trained via the in-service inspection work
being carried out on operational PWR reactors in the UK and France.
For manual NDT, a further 50-100 skilled technicians may be required. These should
be able to be delivered without significant difficulty from the current resource pool of
approximately 1500 qualified technicians in the UK. Training in nuclear safety culture
and nuclear professionalism will be required for these new entrants.
A qualification centre exists in the UK located at the Inspection Validation Centre (IVC)
at Risley, but it is considered likely that this facility would need to increase its resources
significantly to cope with the number of large scale qualification exercises that a new
build programme will bring.

International Competition
There are a number of companies in France and Germany which carry out inspection
services and which could effectively compete with UK companies for this work. Similarly
other qualification centres exist in Europe, for example the Swedish Qualification Centre
(SQC) located in Stockholm.

Significant Issues or Highlights
This is an area where the UK is amongst the world leaders. Resources will need to
be increased, but with planning no great issues are attached to this.
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3.12	Independent Third
Party Inspection
Scope
Any new nuclear plant will need to be constructed in accordance with internationally
recognised codes and standards and with the technical specifications agreed between
the licensing authority, utility and the suppliers. In order to comply with the code
requirements of RCC-M, RCC-E or the ASME Boiler and Pressure Vessel Code it will
be essential to establish an effective regime of third party inspection.
Such inspections provide assurance to the various stakeholders including the utility,
the regulatory authorities, the insurers and the general public that the plant is designed
and constructed as intended.
The third party inspection process covers a range of activities such as design reviews,
documentation, surveillance of key activities during base material production, component
fabrication and plant construction. Independent and audit of all the processes which
impact on safe and reliable operation of the plant must be undertaken.

Previous Experience in the UK
During the design and construction of Sizewell B, third party inspection was applied
extensively to meet the requirements of the ASME Boiler and Pressure Vessel Code,
the requirements of the developer and, in particular, to provide assurance of the
implementation of measures required by the public enquiry report. The third party
inspection function was carried out by Lloyds Register Industrial Services.
Independent third party inspection is currently carried out on most safety critical design,
manufacture and construction activities carried out in the UK, particularly on pressure
systems and on nuclear plant modification or refurbishment activities. There are a number of
UK companies which act as independent third party inspection bodies on behalf of the clients.

UK Companies
In the UK companies active in providing third party inspection services for design,
manufacture and installation activities are:
∑∑
Lloyds
∑∑
Royal Sun Alliance
Overseas inspection companies which have a UK office out of which they offer third
party inspection services in the UK are:
∑∑
Apave
∑∑
Bureau Veritas
∑∑
TUV
Independent NDT inspection validation services are provided by Serco.

Current Facilities and Resource Levels
There are a considerable number of Independent Inspectors currently operating in the UK.
They service the oil and gas, power, petrochemical and pharmaceutical industries. There
are, however, only a limited number of companies which carry out independent RCC-M
design verification.
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Required Resource Levels
For the Hinkley Point C project, the Lloyds/Apave JV has been appointed as the
independent third party inspector for EDF. This role will last over the lifetime of the
manufacturing and construction activities, estimated as some nine years for the two
Hinkley reactors. The resource levels will peak during the construction and some 50
inspectors are likely to be required. A similar level will be required for subsequent stations.

International Competition
There is likely to be competition from French and German companies. Apave from France
has already secured a role and TUV is a major international competitor operating in the
UK. Several other overseas companies have UK offices and will employ UK personnel.

Significant Issues or Highlights
There are no significant issues in the provision of third party inspection services for
the current nuclear new build programme. There are sufficient resources available
from other companies to support the development of other developers’ projects.
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3.13 Nuclear Island Installation

Scope
This task involves the installation of safety critical plant and equipment such as:
∑∑
Reactor Pressure Vessel
∑∑
Steam Generators
∑∑
Pressuriser
∑∑
Loop pipework
∑∑
Main steam pipework
∑∑
Equipment seismic restraints
∑∑
Tanks, vessels, heat exchangers, pumps, valves, pipework, electrics
These items of equipment are expensive, large, heavy items which are safety critical.
Damage to this equipment during installation would have a major impact on the
programme. The work involves lifting, transporting, locating and welding inter-connecting
pipework in place. The seismic restraints are also large heavy pieces of equipment used
to restrain equipment during a seismic event and require specialist installation skills.
It is envisaged that the technology vendors will manage this process, employing
construction companies to work under their supervision.
Companies with significant lifting erection and welding skills will be required to install
this equipment. As it is safety critical equipment it can only be undertaken by companies
with robust quality systems which are accredited to ISO 9001 and are generally compliant
with IAEA-GS-R3. The personnel must be demonstrably SQEP for the roles they undertake
and have a strong nuclear safety culture.
In addition to the above nuclear steam supply system (NSSS) components there is a
large amount of pipework, tanks, heat exchangers, pumps and valves within the nuclear
island. This often referred to as the Balance of Nuclear Island. There are large amounts
of installation work associated with this, which could be done by the NSSS supplier or
by other high quality mechanical contractors highly experienced in nuclear installation.

Previous Experience in the UK
The main direct relevant experience will have been gained from the construction of the
AGR fleet and from Thorpe Construction at Sellafield in the UK. A few companies will have
direct relevant experience of this work on Sizewell B PWR construction and maintenance
activities. Others have recent and relevant experience from the installation of large safety
critical equipment for the various new facilities being built at Sellafield.

UK Companies with Required Capability
There are a limited number of companies with the relevant experience of this activity.
They are:
∑∑
AMEC
∑∑
Babcock International
∑∑
Carillion
∑∑
Doosan Power Systems
Some smaller companies may have experience from supporting a larger main contractor
but would be unable to lead these activities in their own right.
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Current Facilities and Resource Levels
The companies listed above all have the capabilities to self-execute or arrange the site
installation of the key equipment in the nuclear island in conjunction with the technology
suppliers. Their construction workforce has gained the relevant experience from the
execution of large mechanical construction projects on Sellafield, Aldermaston or the new
aircraft carriers. The management and workforce of these companies have the required
processes and procedures for large plant construction, a highly trained construction
workforce with the right nuclear safety culture, nuclear professionalism and a robust
quality and safety culture.

Required Resource Levels
The installation of the NSSS equipment on the nuclear island will be carried out or
supervised by the technology supplier using procedures developed on previous EPR or
AP1000 power plant, possibly using some of the above contractors and/or specialised
subcontractors. The balance of nuclear island equipment could be installed by the
companies above. It is envisaged that the number of site installation personnel required
for the nuclear island will be around 2000 people for two to three years per reactor.

Competition from Overseas
Although companies from France, Germany and the USA will have installed their
components on the nuclear island of other AP1000 or EPR plant it is not thought that
they will wish to send large numbers of installation staff to the UK. Given that the work
will be supervised by the technology suppliers it is likely they will contract directly with
the UK companies to provide the mechanical installation services.

Significant Issues
This is a very substantial and critical area of work.
Although the UK has not installed RPVs or Steam Generators for many years there is a
population of people with the right experience who can execute this type of work under
the supervision of the technology supplier. The balance of nuclear island work is similar
to that being done currently at Sellafield.
It is envisaged that the technology supplier plus a single UK contractor could carry
out this work for one reactor unit at a time. Dependent on the phasing of the new build
programme, significant recruitment and training would be required and/or a consortium
of contractors could be formed to handle the work.
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3.14	Turbine Island and Balance
of Plant Installation
Scope
This is a major and critical area of work requiring large numbers of on site installation
engineers, skilled and semi-skilled trades people, labourers and services. It covers the
installation of the all pipework, tanks, vessels, valves, pumps, turbines and generators
in the turbine island (TI) and the balance of plant (BOP). Nuclear island installation is
covered in section 3.13 and electrical installation in section 3.17.
The turbo-generator supplier will normally take responsibility for the turb-generator
installation and supply its own specialist engineers and technicians. Support will
probably be required from UK subcontractors.
The work thus covers the lifting and installing of heavy loads, onsite fitting and welding.
There is a wide variety and complexity of work in this area requiring a wide variety of skills.

Previous Experience in the UK
Many companies in the UK have experience of such major nuclear and non-nuclear
site installation work. Companies involved in this for Sizewell B were:
∑∑
Doosan Power Systems (as Babcock Energy Ltd)
∑∑
Alstec (as GEC ESL, now owned by Babcock International Group)
∑∑
NG Bailey
∑∑
Taymech
∑∑
Davy Energy & Environmental
∑∑
Laing Industrial Engineering
∑∑
Weir Pumps
∑∑
Balfour Kilpatrick Engineering Services
∑∑
Press Construction
∑∑
Deborah Grayston Scaffolding
∑∑
Senior Hargreaves
∑∑
and others
Some of these companies have closed, merged, been taken over or are operating
under new names, but the skills still remain.

UK Companies
There are several UK companies which could handle some or all of this work,
a non-exhaustive list is:
∑∑
AMEC
∑∑
Babcock International Group
∑∑
Costain Nuclear and Costain Oil & Gas Ltd
∑∑
Davy Engineering
∑∑
Doosan Power Systems
∑∑
ONET (owners of Gravatom)
∑∑
Senior Hargreaves
∑∑
SPX (Formerly Clyde Union Pumps)
∑∑
Weir Pumps
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Current Facilities and Resources
Excepting the specialised activities for the turbo-generator, all of the above companies
currently have suitably skilled resources for site installation work and are currently
involved in such activities on nuclear and non-nuclear sites in the UK. In addition there
are several smaller or specialised companies that can support these companies.
The present nuclear site work includes support to generation and fuel-cycle plants
plus new build work associated with fuel-cycle and decommissioning. Thus although
there currently is no new generating plant being built in the UK, there is current new
build experience.
The non-nuclear work covers many activities similar to TI and BOP site work and
standards are just as demanding, or even more demanding, than for nuclear work.
There are thus several thousands of skilled trades people located around the UK
actively involved in this type of work.

Required Resource Level
The required resource level will depend on the amount of modularisation applying to
each design. For the present, however, resource levels are estimated on the basis of
traditional construction rather than modular construction. It is estimated that there
will be around 800 people involved in the mechanical installation scope above.
It is anticipated that a few major installation companies would be involved and that they
would employ several subcontractors. Some of the main site installation contractors are:
∑∑
AMEC
∑∑
Babcock International Group
∑∑
Costain
∑∑
Doosan Power Systems
∑∑
Foster Wheeler
∑∑
Redhall Engineering
UK subcontractors to the main contractors are plentiful, a non exhaustive list is:
∑∑
Boultings
∑∑
BIS
∑∑
Balfour Beatty Engineering Services 				
∑∑
Corus
∑∑
ONET
∑∑
Hertel Services
∑∑
Inbis (now owned by Assytem)
∑∑
NES
∑∑
N G Bailey
∑∑
Nuclear Technologies
∑∑
Shepley
∑∑
SPX (Formerly Clyde Union Pumps)
∑∑
Weir Group
∑∑
UK Construction (Interserve)

Competition from Overseas
There are several European companies currently carrying out installation work on the
EPRs in Finland and France which may seek to bring that experience to the UK, but it is
unlikely that they would wish to bring large numbers of skilled labour to the UK. It is more
likely that they would want to work in some form of partnerships with UK companies.
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Significant Issues or Highlights
Dependent on the phasing of the stations in a new build programme there may
be the need to supplement resources by importing labour.
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3.15	Cranes and Lifting
Equipment
Scope
The new build programme will need high quality craneage and lifting devices
manufactured to both nuclear high integrity and commercial standards. These cranes
are separate from the fuel handling machines, which are specifically designed to meet
the rigorous demands of reactor grade fuel, both pre – and post-irradiation.
The design process will include, where appropriate, concept development in line with
safety and cost efficiency demands while ensuring the final product meets with the
mandatory codes specified and where appropriate site-specific requirements.
Typical examples of such equipment include:
∑∑
Reactor building polar crane
∑∑
Fuel building crane
∑∑
Main turbine island crane
∑∑
General maintenance cranes
The current requirements for the new generation of nuclear sites is wherever possible
to utilise proven Commercial Off The Shelf (COTS) crane technology. However, regulatory
codes dictate equipment supplied to a nuclear site must still be fully substantiated
and verified, therefore potentially limiting the use of COTS equipment.
A cost effective approach is for the suppliers to provide Modified Off The Shelf equipment
(MOTS) which has the advantage of using proven technology and traditional supply chain
routes, whilst allowing an acceptable degree of transparency and verification throughout
the design and manufacturing processes so as to ensure equipment meets the minimum
requirements for acceptance within a nuclear facility.
The current estimated number of cranes/hoists and other related lifting equipment
required per reactor unit is in the region of 1500, the requirements range from standard
COTS low capacity hoists to a 400 tonne polar crane for the main reactor building.
Therefore the vast range of equipment required would not necessarily suit just one
supplier in terms of scope, capacity and resource availability.

Previous experience in the UK
The UK industry has a great deal of experience and expertise in the design and supply
of general and nuclear craneage. This is particularly important in dealing with the
issues raised by the regulatory bodies.
This experience was gained in supply and support of craneage to the AGR programme,
Sizewell B, currently on Sellafield projects, other sectors of the UK nuclear and
general industry:
∑∑
Thorp – flask handling crane – Clarke Chapman
∑∑
Sellafield B30 – telescopic cranes – Steet Cranes / SCX Special Projects
∑∑
Magnox ILW stores – handling machines – Babcock International
∑∑
Sizewell B crane – polar crane – Butterley Engineering
∑∑
Sellafield – pond handlers – Babcock International
∑∑
Dounreay craneage – Kone Cranes
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Similar to overseas suppliers, the UK industry has extensive experiences of manufacturing
to the codes and standards required by the closely regulated nuclear industry. In addition
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UK suppliers are familiar with the UK nuclear safety culture, QA practices and ensuring
compliance with any site specific requirements.

UK Companies
The current major UK providers for specialist craneage include:
∑∑
Street Crane/SCX Special Projects
∑∑
Clarke Chapman
∑∑
Kone Cranes (incorporating Stahl, Morris)
A number of well known and respected companies have been acquired or have merged
in the past few years. These include Strachan & Henshaw, Alstec and RTS which has
now been integrated into Babcock International.
Butterly went into administration in March 2009. Elements of the business were sold
off to other companies, including Clarke Chapman. In addition a number of their key
designers and project team remained within the industry.
One of the largest COTS & MOTS UK suppliers is Street Crane/SCX Special Projects.
Other companies such as Kone, Stahl, Morris (all part of the same group) are capable
of delivering COTS & MOTS equipment.
Other COTS only manufacturers currently manufacturing in the UK include Yale,
Donati, ABUS, Demag, Verlinde & Hadef

Current Facilities and Resource Level
Facilities and resource levels vary across the range of UK companies.
All the companies identified previously are capable of delivering a number of crane/hoist
combinations, but it is extremely unlikely one could cover all scope. Therefore engagement
is required to optimise which packages suit which companies and to plan early.
Over the last 20-30 years, a number of traditional crane companies have expanded their
capabilities to respond to the demands of the nuclear decommissioning industry and
have the potential for new nuclear generation. An example of this is Street Cranes/SCX
Special Projects, which established a specialist division for manufacturing high profile
decommissioning cranes and associated mechanical handling equipment.
The reactor building polar crane currently could not be supplied by UK companies,
but expertise does still exist within the UK to develop polar cranes.
All other cranes, hoists and other lifting devices could be supplied and installed
by UK companies.

Modified off the shelf
(MOTS) hoist & trolley
– Courtesy of Street
Crane / SCX
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Required Resource Level
The UK companies referred to above, collectively, have enough knowledge, skill and
capacity to design and build the scope of supply required, subject to the above comment
about the polar crane. If the equipment was to be supplied through the UK supply chain,
this would obviously create growth in facilities and staff.
The UK supply chain would continue with its present business and increase capacity to
deal with the new build programme. It is estimated that new build could generate over
500 new jobs covering design, build and installation, in addition to out-sourced materials/
components. This would be typically broken down into the following categories:
∑∑
Designers: 100
∑∑
Project engineers/managers: 100
∑∑
Fabricators, welders, electricians, fitters, installers etc: 200
∑∑
On site engineers: 75
∑∑
Administration/support staff: 50
The above resources could supply two stations simultaneously. Dependent on
phasing of the new build programme additional resources may be required.
Generally most of the recognised large crane contractors use a combination of
in-house skilled installers and specialist installation contractors.

Competition from Overseas
Companies such as NuCrane (located in US – part of the Westinghouse group), Reel SA
(located in Lyon France) have the capability to supply specialist cranes into the UK market,
as well as a number of quality providers from Japan, China and Korea. It is also likely that
such organisations would supplement their site installation and commissioning teams
with UK labour.

Significant Issues
As previously identified, delivery could be undertaken from UK companies; however it
is largely dependent on early engagement to ensure programme requirements are met.
A key activity that often creates delays is achieving design approval or approval to
commence manufacture and qualification of equipment. Measures to accelerate this
process in advance of the programme will reduce commercial & programme risk.
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3.16	Mechanical Equipment
Modules
Scope
The Westinghouse AP1000 design is modular to maximise factory manufacture and
reduce time required for on-site installation.
The current design for the AP1000 contains 358 modules.148 of these are categorised
as structural modules and 210 as equipment modules. Of the equipment modules
133 are classified as mechanical equipment modules and 77 as piping modules.
A couple of the structural units are massive steel and concrete modules weighing 600 to
800 Tonnes. However the majority of the modules comprising pipework and equipment
weigh less than 30 Tonnes.
The basis for the sizing of the majority of the Westinghouse modules is to enable transport
in the US by rail. The size limit for US rail transport (without special route selection,
permitting, or specialty railcar requirements) is 3.7m x 3.7m x 27m and a maximum
weight of 72 Tonnes (80 Tons). Westinghouse will consider suppliers’ requests to use
larger modules but they would expect the supplier to take responsibility for, and bear
the costs of, organising special transportation including permits and licences.
The EDF/AREVA EPR is not a modularised design. Certain structural and system elements
could, however, be modularized to some degree, possibly increasing off-site construction.

Previous experience in the UK
The modular approach of the AP1000 is relatively new to the nuclear industry, but modular
design, manufacture and installation is commonplace in the chemical plant, offshore oil
and gas, and pharmaceutical industries. Hence there is very considerable prior experience
in UK companies such as AMEC, Kvaerner (UK) and Doosan Power Systems.
The increasing sophistication of the module builder has seen major steps taken in terms
of dimensional control, developing a suite of management procedures that enable putting
virtually all systems to work before they are even taken offshore. The UK contractors are
now accomplished practitioners of integrating plant and equipment into large structures
weighing up to 12,000 tonnes. Capability to supply the large Westinghouse modules
should therefore be readily available in the UK.
The Westinghouse design also includes a number of modules categorised by their greater
contribution towards plant safety. These modules require a higher level of quality control
which is also well within the capability of several UK suppliers.

UK Companies
The UK companies which could handle this modular build work include:
∑∑
Cammell Laird / Nuvia / Ansaldo
∑∑
AMEC
∑∑
Kvaerner (UK)
∑∑
Doosan Power Systems
∑∑
Costain Energy and Process Ltd
∑∑
Onet Technologies (formerly Gravatom)
∑∑
Babcock International
∑∑
Carillion
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∑∑
∑∑
∑∑

BAE Systems
Shaw Group
Rolls-Royce

Cammell Laird and Nuvia formed a partnership in 2010 with a view to producing the
modules for new build delivery and were subsequently joined by Ansaldo from Italy to
extend their capabilities.
There are several smaller, nuclear or high quality fabrication suppliers within the UK
which would be able to support the companies above without the need for significant
levels of investment.

Facilities and Resources
All the above companies have suitably skilled resources for assembling and fitting
out mechanical/electrical modules in line with current market requirements, which are
generally for the chemical, oil and gas and pharmaceutical industries. In addition to these
industries several companies, notably AMEC and Babcock International supplied modular
units to Heathrow Airport Terminal 5.
Some companies are better suited to handle the higher demands of the safety categorised
modules. For example the design for Rolls-Royce’s planned new production facility in
Rotherham has been conducted with consideration for the equipment, processes and
space required to manufacture the safety categorised equipment modules. Doosan
Power Systems have existing facilities, which manufacture nuclear quality equipment
and have the space, resource and relevant nuclear quality systems already in place.
There are many hundreds of skilled trades people located around the country capable
of this type of work. In addition there are several hundreds of mobile workers with these
skills who move to the locations of major construction sites.
Since the large majority of this experience is non-nuclear, it will be necessary to
qualify many of the trades people to nuclear requirements. This is a significant task,
but not a major problem since the industries that they currently work in also have
demanding standards.

Competition from Overseas
The Shaw Group has set up a module manufacturing facility in the USA and may use
this to manufacture for the UK market. This will of course require shipping to the UK
which could offset any commercial advantage.
Other countries could possibly do the same.

Major Issues
Other than the above potential overseas competition, there are no major issues for UK
companies in manufacturing and installing modules for new nuclear power stations in the UK.

Required Resource Level
The resource level is determined by the degree (if any) of modularisation in the chosen
plants. The module supply will be spread across several companies and so the load is
not restricted to only a few companies.
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Competition from Overseas
Just as in the UK, there are several potential overseas suppliers of modules hence there
could be a large number of competitors. For example, shoreside fabricators of offshore
oil and gas modules would be well placed to tender for such work.
The Shaw Group has built a factory in the USA for module manufacture and may wish
to ship modules from it to the UK.

Significant Issues or Highlights
Transportation of larger modules from inland fabrication sites to the power station sites
will have to be carefully considered. These may be better produced at coastal facilities
with dockside access for barge transportation. However, there are inland organisations
with the capability to produce the major proportion of both the structural and equipment
modules and transport them by road or rail.
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3.17 Electrical Site Installation

Scope
For the construction of a new nuclear power plant the main electrical installation
works can be split into the following five areas:
∑∑
Nuclear Island
∑∑
Conventional Island
∑∑
Balance of Plant
∑∑
Power Transmission and Grid Connection
∑∑
Operations and Ancillary Buildings
Each of these work areas will involve differing installation specification and requirements
and therefore a large variation in skill level will be required to deliver the quality of
installations required to fulfil the range of requirements of a nuclear facility.
Whilst the majority of the electrical installations associated with the new power plant
will involve typical building services installations there will also be a major requirement
for significant numbers of personnel suitably qualified and experienced in working
within areas of high integrity.
The main scope items for the electrical installation works
∑∑
Main electrical distribution system for HV,LV and measurement networks
(10kV, 690V, 400V, 200V)
∑∑
Electrical connection of the equipment (pumps, valves, sensors,
cabinets, actuators, motors)
∑∑
Main, secondary and tertiary cable containment networks
∑∑
Earth grid and equipment earthing
∑∑
HV/LV transformers, Switchboards
∑∑
Emergency Shutdown Systems
∑∑
Instrumentation and sampling systems
∑∑
Small power and Lighting
∑∑
Fire & Hydrogen Detection
∑∑
IT & Communications Networks

Previous Experience in the UK
Whist experience in the construction of new nuclear power stations has been unavailable
for the last fifteen to twenty years, the skill sets required for the delivery of these works
has continued to be developed with the ongoing enhancement or decommissioning
activities across the current UK nuclear power fleet. This, coupled with the major project
activities that have been carried out at nuclear facilities such as Sellafield, Urenco and
AWE, has enabled the UK supply chain to maintain a strong core labour force with the
necessary skills to deliver these installations.
This capability is also further enhanced with the large numbers of electrical operatives
currently engaged in the oil and gas and petrochemical industries delivering high quality
installations in hazardous environments which could be considered comparable with the
skills required for new nuclear.

UK Companies with Capability
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With regard to delivery of a new nuclear facility there are many electrical contracting
organisations with the capability to deliver parts of the scheme. It is recognised that the
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scale of the electrical installations would limit any one contractor having the capability or
resources to successfully deliver. Therefore joint ventures between these companies may
be the best delivery structure to ensure availability of the workforce and adequate supply
chain input.
Companies identified with relevant capabilities would be:
∑∑
Alstom Power
∑∑
AMEC
∑∑
Balfour Beatty Engineering Services
∑∑
Boulting Group
∑∑
EDF Contracting
∑∑
Interserve
∑∑
NG Bailey
∑∑
Southern Electrical Contracting
∑∑
Spie Matthew Hall
Certain aspects of electrical installation such as cable installation, fire alarms, data and
telecommunications installations would also use specialist installation contractors to
enhance to delivery capability.
Additionally some of the above organisations utilise in house off-site fabrication facilities.
This is ideally suited where works will be structured and repetitive allowing modular
fabrication of the electrical services and reducing the requirement for resource working
within the nuclear construction site.

Current Facilities and Resource Levels
Within the current UK nuclear market, electrical resource is in the region of 1000
operatives and this may lead to issues if not recognised and addressed early enough in
the overall new build programme.
The lack of recent activity in the UK nuclear market will create a requirement to increase
the numbers of suitably qualified and experienced personnel for new build project
delivery. However this can be addressed in various manners.
The level of available resource in the UK will be very much dependent on other market
sectors at the time of new build construction. Should market forces allow, some retraining of personnel currently involved in commercial building services could be possible
to increase the skills and competence levels to those required in nuclear new build.
If, however, an upturn in these commercial sectors is encountered at the same time
as new nuclear construction, new nuclear will be a major draw on the available labour
resource and therefore current levels of workforce will need to be increased.
In order to address this requirement, the current apprentice training regimes for the UK
construction industry may need to be reviewed to take account of increased resource
requirements. However, in the current economic climate this is difficult as without other
major projects being available in the UK, apprenticeship places are limited and on-site
training becomes difficult to achieve.

Required Resource Level
Considering a contract period of approximately 5 years for the construction of a new
nuclear power station, the build up of resources will start with design and procurement
requiring typically around 100 people and around 2 years later the site staff and
technicians will start building to around 1000 per reactor unit. This will comprise a mixture
of approved craftsmen and semi-skilled labour for activities such a cable and steelwork
installation.
A level of resource should be available to meet the demands for new nuclear. However,
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some re-training of personnel currently involved in other sectors would be required to
increase the skills and competence levels to those expected in nuclear construction.

Competition from Overseas
The main competition from overseas for this type of activity would predominately be
from mainland Europe and Ireland.
It is envisaged that European organisations currently involved in the delivery of new
nuclear power will form part of the supply chain for the new nuclear fleet. However this
is expected to be in consortia or in Joint venture with the UK based contractors.

Significant Issue or Highlights
Despite the absence of construction of nuclear power stations in the UK, the current
UK supply chain still retains expertise within the nuclear and non-nuclear environments.
The existing UK companies recognise the new nuclear programme demands and will use
their experience in partnerships as previously used on major projects such as Heathrow
Airport Terminal 5 to deliver new nuclear power stations.
There are no major issues envisaged in resourcing the electrical installation
aspects of these projects.
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3.18	Plant Control and
Instrumentation
Scope
The new generation of nuclear power stations will require a large number of plant
instruments and extensive control systems for the reactor, generating plant and all
ancillary equipment. Such equipment ranges from control and monitoring of the reactor,
turbines, alternators, distribution, fuel handling, security and access. There are specialist
requirements for such equipment on nuclear plants due to the necessity to integrate
the equipment and software with the safety case and safety systems.
The diagram below sets out the main C&I areas for a nuclear power station.
This data sheet describes the general C&I for the turbine area and balance of plant.
Electrical Systems Section Breakdown
Control Room Equipment

Reactor
Protection
Systems

Key
Interfaces
and Relays

Reactor
Control
Systems

Turbine Protection
and Control
Systems

Sensors and Detectors

The reactor control system is a complex system which is designed and built where
possible to use commercial products compliant with industry quality standards.

Previous experience in the UK
UK companies have been involved with this task on various sites including the UK AGR
fleet, Sizewell B, and various other nuclear industry installations such as ILW stores and
waste vaults. Also the Submarine Refuelling Facility at Devonport including the reactor
access house and crane incorporate extensive control and instrumentation to nuclear site
standards, with companies such as Babcock having had considerable involvement in this
work.
Babcock were also involved in the refurbishment of the fuel route at Calder Hall and
Chapelcross, which also involved replacement of control systems and upgrades to satisfy
modern safety requirements.
Valuable experience also exists within Rolls-Royce from the naval reactor programme.
60

Other recent experience in the civil nuclear field includes Atos work in replacing the
Data Processing System (DPS) at Dungeness B.
When producing control and instrumentation solutions it is imperative to have a detailed
working knowledge of the plant which the systems are controlling. This knowledge is not
as extensive in the UK as it once was. Nuclear-specific and application-specific training is
therefore likely to be required.

UK Companies
There are several companies currently operating in the UK which can meet the
requirements of this equipment. The unique selling point related to this part of the
supply is the relationship between the EC&I supply and the requirements of the
safety case and operating safety issues for the plant.
UK companies with such capabilities include the following:
∑∑
Babcock International
∑∑
Capula
∑∑
AMEC
∑∑
SembCorp Simon Carves
∑∑
Rolls-Royce
∑∑
Invensys
∑∑
ABB
∑∑
W S Atkins
∑∑
Jacobs
∑∑
Nuvia
∑∑
Costain
∑∑
Doosan Power Systems
∑∑
Aker Solutions
∑∑
Assystem
All of the above are familiar with UK regulatory requirements and are currently involved
in refurbishment, upgrade and the design and supply of new nuclear equipment to
meet the safety requirements in the operation of a nuclear plant.

Current Facilities and Resource Levels
All of the above companies have the capability to procure plant control and
instrumentation. There is also a good selection of companies available to supply
the equipment and plenty of contractors for installation.

Required Resource Level
Between them, the companies referred to above could cope with the design/build
programme currently planned.

Competition from Overseas
The main competition from overseas is likely to be in the form of partners of or even
the reactor suppliers themselves. Depending upon which reactor system is selected,
the suppliers may well wish to procure plant control and instrumentation system
themselves and if not may well have a preferred supplier with which they have worked
in the past. The identity of these partners may depend upon which reactor system is
selected, but the importance of satisfying the requirements of the ONR and UK-sourced
plant operators are key factors.
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AREVA has used Siemens extensively in the past and existing system designs are Siemens.
≤ CONTENTS

Examples of organisations involved in this area are:
∑∑
Siemens
∑∑
Westinghouse
∑∑
Invensys
∑∑
Atos
∑∑
ABB
∑∑
Lockheed Martin

Significant Issues or Highlights
UK companies need to have early discussions with the developers, technology vendors,
turbo-generator companies and main C&I design/supply companies to establish potential
scope they could supply.
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3.19 Reactor Control System

Scope
The reactor control system monitors and controls the reactor and its sub-systems to
maintain their operational parameters within normal operating limits.
The reactor control system is a complex system designed, built and configured by the
reactor vendors to use commercially available hardware and software compliant with
industry quality standards.
However, it is likely that the reactor vendors have in house capability and/or have
preferred control technology suppliers with whom they have developed close relationships
since these systems are closely integrated with the reactor design. Moving away from
these suppliers is likely to require large re-substation work.
The hardware and software are generally supplied as a single integrated system. Breaking
the system down into smaller units (thus allowing more scope for other suppliers) is not
considered to be good practice since this introduces more interfaces which then need to
be managed effectively to minimise opportunities for error.

Previous Experience in the UK
Rolls Royce has the experience of reactor control system design and supply from its
submarine reactor work.
The supply base for some of the components for this system will be comparable with
that of the design for the turbine plant control system.

Required Resource Level
It is not envisaged that UK suppliers will play a major role in this area. There may be some
equipment supply that will be well within the capability and capacity of UK specialist
C&I companies.

Significant Issues
For the reasons given above, this is an area where it will be difficult for UK companies
to play a major role.
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3.20	Reactor Protection
Systems
The Reactor protection system monitors and acts to automatically maintain safe
reactor conditions under all circumstances, either running or shut down. Reactor
protection is independent from reactor control, and will be typically segregated from,
separate to, redundant from, and of diverse design to the control system. Overall
protection system integrity will be assured to a high degree through very high
standards of design, build, commissioning and maintenance.
The integrity of hardware and software associated with the reactor protection
systems are of critical importance, and its definition is intrinsically linked with
the protection measures to be proposed in the reactor safety case and agreed
with the nuclear regulators.
These systems and equipment are normally designed, supplied and installed by
the reactor vendor, hence:
∑∑
Scope that may be placed with the UK supply base for these systems
will be limited.
∑∑
The number of organisations with the ability to define, manufacture,
construct and commission the systems is quite limited.
∑∑
Additional duties for ensuring the creation and execution of a
through-life management plan will be required.

Previous experience in the UK
The reactor vendor of Sizewell B (Westinghouse) retained a large share of the reactor
protection system design, manufacture and installation and project control and
responsibility. Rolls-Royce was, however, subcontracted to carry out installation and
support work. This was a result of having extensive experience designing, supplying
and managing reactor protection systems for the naval PWR programme.
Rolls-Royce has utilised companies such as Ultra Electronics to support some of
these projects. In particular Ultra PMES have been selected as part of a team currently
delivering a major update to the reactor control and instrumentation for the latest
submarine reactor. Ultra's role is that of the equipment integrator for the control and
instrumentation suite and includes the full spectrum of system engineering disciplines,
including requirements, capture, architecture design, development, verification
and qualification.

UK Companies
The reactor protection system will probably be a reactor vendor-supplied system.
However, UK companies could be asked to support aspects of the design and
supply process.
Rolls-Royce has extensive relevant experience in this field through their work with
UK naval and civil PWR reactor protection systems. This work has been conducted in
conjunction with the UK industrial supply chain. In particular Ultra Electronics have
played a significant role in activities in this field. Rolls-Royce Civil Nuclear includes CE&I
capabilities at Warrington, Derby, Gateshead and Grenoble, which encompasses extensive
civil nuclear C&I experience.
Invensys is a US organisation with a number of control system divisions with UK offices.
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Current Facilities and Resource Levels
The reactor protection system required for the UK may differ from plants elsewhere in the
world in how it is configured to satisfy the agreed safety regime. The UK has the expertise
to support this design work and configuration within the companies mentioned above.

Required Resource Level
UK involvement could be sought for configuration of the system to satisfy UK regulatory
requirements and for installation and on-going support. The scope of this is dependent
upon each reactor vendor.
Approximately 100 engineers will be required to develop and supply the reactor protection
system. The UK supply base should be capable of delivering whatever proportion it may
be awarded.

Competition from Overseas
Overseas competition is likely to be from the reactor vendor themselves or their
preferred previous suppliers.

Significant Issues or Highlights
Early assessment of potential UK PWR designs (EPR and Westinghouse AP1000)
identified a concern with the robustness of design of reactor protection system of
one of the designs, and of general C&I systems of both designs. These concerns have
subsequently been addressed by a strengthening of the integrity and independence
of the reactor protection safety system, and by confidence from responses to C&I
system queries.
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3.21 Control Room Equipment

Scope
A PWR power station requires a sophisticated control room to control and monitor the
reactor, the generating plant and all ancillary equipment. The control room equipment will
be required to meet high standards of reliability and integrity as well as meeting modern
ergonomic and human-factors standards.

Previous experience in the UK
There is extensive experience in the UK of design and supply of control room equipment
for nuclear and non-nuclear process plants. Several companies which supplied equipment
for UK nuclear plants continue to supply such equipment today. This is often done through
partnering arrangements with major plant designers/suppliers such as Rolls-Royce, Amec,
Doosan Power Systems, Costain, Babcock, and Nuvia.
Whilst control panels and operator interfaces are standard pieces of equipment and/
or software-based and screen-based human machine interfaces (HMIs), plant-specific,
operator-specific and process-specific knowledge is required to design the control
room equipment. Modern control system design methods are well developed and ensure
comprehensive integration of HMIs and control room designs with the functional and
client requirements for the control system design. Standardisation of HMI designs across
a fleet of PWRs of a given operator is likely. Given that all prospective operators are very
likely to use UK resident plant operators, familiarity with UK plant operator requirements
is likely to dictate a high level of design input from system integrators familiar with the
needs of UK plant operators.

UK Companies
There are a number of UK system integrators supplying and configuring control room
equipment and systems. These companies will inevitably work very closely with power
station system designers and plant operators.
Major system integrators experienced in nuclear power projects include:
∑∑
Capula
∑∑
SembCorp Simon Carves
∑∑
Atos
∑∑
ABB
∑∑
Lockheed Martin
∑∑
Bis-ATG Ltd
∑∑
Invensys
∑∑
Ultra-Electronics
∑∑
Siemens
∑∑
Rolls-Royce CN-SAS
∑∑
CSE Controls

Current Facilities and Resource Levels
All of these companies have capability to design/specify and in some cases to
manufacture the equipment and software-based systems. There are sufficient UK based
system integrators and panel manufacturers capable of supplying fit-for-purpose quality
of hardware and system integration services for a number of consecutively, and possibly
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concurrently, built nuclear power stations in a timely manner.

Required Resource Level
The companies referred to above have, eithersingularly or in partnership, adequate
knowledge, skill and capacity to design, build and integrate the required equipment
and systems.

Competition from Overseas
The main competition from overseas is likely to be in the form of partners of, or even the
reactor suppliers themselves. Depending upon the reactor system selected, the reactor
system supplier may wish to supply the control room equipment as part of the reactor
supply package. Alternatively, the reactor system supplier may wish to stipulate
a preferred supplier with which they have worked in the past.

Significant Issues or Highlights
Potential UK suppliers will need to have early discussions with the developers and
technology vendors to establish possible scope and means of integrating with the
plant control design.
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3.22	Mechanical Key-based
Interlocks, Relays
Scope
The GDA has shown that the design of any new PWR power stations in the UK will generally
follow existing nuclear industry principles: the control of the station will be by computer
software but will require interlocks and protection channels to be backed up by diverse
protection systems. These systems will require physical and electrical separation from
the control system and may require duplication with diverse equipment. Use of relatively
simple devices and systems such as key-based interlocks and relays will form a part
of any control and protection system and their interfaces.
Whilst size, reliability and operability of such systems and components has improved
since previous generations of nuclear power stations, their technology remains essentially
unchanged. The main UK providers of key interlock systems (Castell and Fortress) remain
leaders in this field. The use of some type-tested components, however, such as Clifford
and Snell D2600 relays for wide-ranging control system use is no longer common. The
cost of semi-bespoke relays, their large size, and comparatively high maintenance have
all been superseded by smaller, better rated, and cheaper relays. Manufacturers of such
components are global companies, with manufacturing bases often in the far East.
This has benefited the cost-effectiveness of control systems.

Previous experience in the UK
UK organisations have been involved in these activities for many years:
∑∑
They were involved throughout the design process at Heysham 2 and Torness
power stations where the above principles became the norm for high integrity
equipment.
∑∑
They were also involved in the Devonport Submarine Refuelling Facility reactor
access house and crane design and build which employs several channels
of protection using diverse systems and manufacturers.

UK Companies
Key interlock systems and relays will form part of a comprehensive control system
solution. Whilst C&I system designers in the past may have formed part of mechanical
plant suppliers such as Strachan & Henshaw and GEC-Alstec, control system integrators
will take this role for future generations of nuclear power plants. Control system
integrators include UK companies or international companies with UK operations.
As with many such solutions, control system integration may be from a global parent,
but (due to logistics, geography, cost, and the need to satisfy UK-plant operators and
regulators) main suppliers will probably use UK-based designers, integrators, and
component suppliers. As is the case in many industries, component manufacture
such as control system components will be global and may well be from outside UK.

Required Supply Chain and Engineering Resources
UK companies have, either singularly or in partnership, adequate knowledge, skill and
capacity to design, build and integrate the required equipment and systems for a multistation new build programme. The numbers of people involved in design, supply and
installation would be typically around 100 and is well within the capacity in the UK.
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Competition from Overseas
The main competition from overseas is likely to be in the form of partners of, or even
the reactor suppliers themselves. Depending upon which reactor system is selected,
the reactor vendor may wish to supply the key interlock system themselves or may
have a preferred supplier with whom they have worked in the past.
The identity of these partners will depend upon which reactor system is selected.
However, design development will include ergonomic and human factors assessments
which will consider the fact that the plant operators will be from UK, and will have British
or European traits as evolved from their training and experience. GDA human factors
assessments support this and, for example, suggested that detailed designs needed
to consider British anthropometric (people-sizing) data. Such detailed designs would
stand best chances of success if completed by people who understand UK plant
operator requirements.

Significant Issues or Highlights
There have been no significant issues identified in the GDA, but considerations
to be made in detailed designs have been noted.
Potential UK suppliers need to be in early discussion with the technology vendors
to establish potential scope.
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3.23 HVAC Systems

Scope
There are two main types of Heating Ventilating and Air Conditioning systems in a
PWR – nuclear and conventional.
Nuclear HVAC is required within the reactor, fuel, nuclear auxiliary and radwaste
processing uildings; conventional HVAC in most other buildings. Nuclear HVAC is typically
an integrated system consisting of air supply and process and building extract elements,
made up of safe-change filters, high-specification fans, dampers, ductwork and high
integrity control systems. Nuclear systems are designed within a nuclear safety regime
to provide containment of nuclear materials, in order to minimise operator exposure to
airborne activity and active discharges to the environment.
Conventional systems are provided for offices, workshops and buildings outside radiation
and contamination controlled areas. Conventional systems are comparable to systems
provided for conventional power stations, shopping centres, high-rise facilities and public
buildings. Many UK companies in the industrial sector have the capability and experience
to undertake such conventional systems.
The scope of the work on a reactor system provided by a PWR vendor would cover detailed
design, safety assessment, supply, manufacture, installation, testing and commissioning.
The scope of works of the nuclear HVAC contract is currently identified as follows:
Items

Scope of works of HVAC contract for a nuclear power
station – non-exhaustive ist

Anglicising / Detailed
design / Studies

The provision of any necessary engineering studies,
calculations, drawings and all designs needed to develop
the execution details for the contract. The scope of studies
(for 1 unit) will cover about 15 buildings, each of them
comprising between 50 and 300 rooms.

Qualifications

Undertake mandatory qualification for all equipment,
processes, and other relevant parts of the scope.
Seismic qualification and accidental (radiological and
thermodynamic) qualifications will notably be included.

Manufacture / Supply /
Factory Acceptance Test

The provision of all required equipment as defined in the
contractincluding:
• Fans, centrifugal or axial, about 200 for one unit, from
1000m3/hour to 100000m3/hour and associated speed
variation electronic control units if necessary
• Dampers; will include notably fire and smoke dampers,
isolating dampers (normal or fast closing <5s), check
dampers and control dampers, with associated electrical
actuators
• Heaters (electrical or hot water supply), and associated
electronic power control units if necessary
• Cooling coils, direct expansion with refrigerant or cold
water supply
• Air Filters, including HEPA Filters and cartridge or
refillable iodine traps, with associated injection and
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Manufacture / Supply /
Factory Acceptance Test
continued

sampling equipment for on-site efficiency testing.
• Air handling units
• Split systems
• Fan coil units
• Ductwork, including airtight and fire-proof. The estimated
quantity is about 40000m2/unit
• Sound attenuators

Installation

The Contractor will be in charge of the installation of all
HVAC equipment, including:
• Management of contract interface connections (civil,
pipe, electrical works)
• Tools, equipment, consumables, plant and scaffolding to
carry out associated works.
• The transportation and logistics coordination for
activities on site.
• The on site transportation and lifting of plant and
equipment on site
• Equipment storage and warehousing management.

Inspection and testing

The contractor will be in charge of all the necessary
inspection and testing to be implemented throughout the
contract.

Inactive and active
Commissioning

The contractor will be responsible for the commissioning
of all HVAC equipment, with an obligation of achieving the
design requirements.

Previous Experience in the UK
Nuclear HVAC has been provided by UK companies on all current nuclear facilities/sites
to support the UK’s decommissioning programme. The decommissioning programme
requires both major new build and for refurbishment projects (new plant for processing
and storing high and intermediate level nuclear wastes). These plants incorporate
substantial nuclear and conventional HVAC systems. The UK supply chain is delivering
the full life cycle requirements from producing conceptual design through to active
commissioning.

UK Companies
The following UK companies currently offer capabilities surrounding nuclear
HVAC implementation packages:
Package Management
∑∑
Doosan Power Systems
∑∑
Balfour Beatty
∑∑
Studsvik UK
∑∑
Redhall Group
Studies
∑∑
Studsvik UK
∑∑
Mott Macdonald
Detailed Design
∑∑
Studsvik UK
∑∑
Mott Macdonald
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Supply
Ductwork
∑∑
Senior Hargreaves
∑∑
JGC
∑∑
North Sea Ventilation
Fans
∑∑
∑∑

Halifax Fans
Fan Systems

Filters and filter housings
∑∑
Wozair Ltd
∑∑
MC filtration
∑∑
YIT
AHU
∑∑
∑∑

Dalair Ltd
McQuay

Refrigeration Units
∑∑
Daikin
Dampers & Silencers
∑∑
Wozair Ltd, Trox
Heaters & Cooling Coils
∑∑
SP coils

Installation
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑

Redhall Group,
Studsvik UK,
Senior Hargreaves,
Nuvia,
Doosan Power Systems,
Babcock,
Balfour Beaty

Inspection & Testing
∑∑
VTSG
∑∑
Studsvik UK
∑∑
Senior Hargreaves
Nuclear Ventilation Commissioning
∑∑
Studsvik UK
∑∑
VTSG
This demonstrates that the UK supply chain has a strong capability in most of the areas
required to support a new build programme. This capability is currently being used in the
support of existing nuclear power plants, in new build associated with fuel cycle and in
decommissioning/ waste management. However, dependent on timing/phasing of the new
build programme the level of demand may be beyond its current capacity level. However,
there is a very large capacity in the non-nuclear sector, some of which can be up-skiled for
nuclear work.
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Current Facilities & Resource Levels
Current resources are meeting the current nuclear market demands The existing supply
chain has a detailed understanding of UK nuclear ventilation and HVAC standards, safety
substantiation, regulation and licensing that are likely to be applied to any NNB projects
in the UK. These companies have the necessary nuclear procedures, quality and safety
practices which will be required for the construction of new nuclear power stations and
can supply the core resource required for the new build programme. Dependent on the
phasing of the new build programme, the UK will need to expand this core resource either
via graduate/apprentice programmes or up-skilling of non-nuclear HVAC resource.

Required Resource Level
The HVAC requirements for new build are substantial and the UK supply chain will need
to expand significantly in certain areas in order to deliver the quantities that parallel
nuclear new build programme and ongoing decommissioning projects will demand. The
anticipated scale of expansion required is approximately 50% based on the current
nuclear programme forecasts.
Elements of the supply required will be conventional and can be supplied by the very large
number of non-nuclear HVAC companies within the UK.

Competition from Overseas
Overseas suppliers of conventional plant & equipment are likely to be competitive with UK
supply chain, especially if specifications stipulate that conventional European standards
will apply.
Some plant & equipment items such as nuclear graded ductwork is unlikely to be
competitive from overseas.

Significant Issues or Highlights
European standards for HVAC are not as demanding as UK standards. This could be a
handicap for UK supplers used to dealing with the UK requirements.
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3.24 Sensors and Detectors

Scope
Sensors and detectors are used throughout the reactor and plant to measure plant
conditions. This information is processed, displayed or recorded by the appropriate
protection and/or control system(s), and where necessary corrective actions are initiated
via the control room equipment to manage the plants operation or to initiate its shutdown
to maintain safety.
Key sensors and detectors are duplicated to provide redundancy in defence against the
possibility of equipment and system failure, and alternative sourced products are used
to provide diversity in defence against common mode failures.
Whilst the functionality of the sensors and detectors will be an integral part of the
protection and control systems design, there is likely to be a wide range of vendors.
Products falling into this section include temperature and pressure sensors,
neutron detectors, radiation monitors, flow measurement devices and conductivity
measurement devices.
The environment and functional requirements of the individual sensors and detectors
will determine their duty and hence the equipment and suppliers available.

Previous Experience in the UK
UK based suppliers are used extensively in the supply of sensors and detection equipment
for process and power plants in many industries around the world including nuclear.
The UK has a relatively strong manufacturing base for such high- and medium-tech
equipment, based upon a history of process instrument excellence.
In addition to their industrial rated products which would be suitable for the turbine
generator plant and balance of plant systems, these suppliers have products within
their product ranges qualified to nuclear standards and used in several reactor designs.

UK Companies
UK suppliers of sensing and detection equipment include:
∑∑
Centronics
∑∑
Ultra Electronics
∑∑
Siemens UK
∑∑
ABB UK
∑∑
Mobrey
∑∑
Delta Controls
∑∑
Pepperl & Fuchs GB
∑∑
Honeywell Controls
∑∑
Amelec
∑∑
MTL
∑∑
Cooknell
GAMBICA is the UK industry association for process instruments. Their healthy
membership list demonstrates the wide extent of UK process instrument
manufacturing and supply capability.
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Whilst Siemens are a German organisation, they have a significant UK presence.

Current Facilities and Resource Levels
The suppliers mentioned above would be capable of supplying the products required
for the anticipated demand from the new nuclear build programme.

Competition from Overseas
As in the UK there are many suppliers with products suitable for the varying
applications in the plant. The UK suppliers have successfully competed with these
suppliers in the supply of products for overseas power plants. Examples are:
∑∑
GE Energy
∑∑
Mitsubishi HI

Significant Issues or Highlights
No significant issues are envisaged in the supply of detectors and sensors
from UK companies.
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3.25 Pumps and Valves

For many years the UK nuclear market has been dominated by after market and services
work. With the global expansion of the nuclear power generation market, the international
pump and valve companies, including UK companies, have typically centralised their
nuclear operations within the new power generation market areas: France, Korea, China,
India & USA. The recent pump and valve contracts for new build projects in Finland
& France were placed with experienced European nuclear companies. Most of these
companies have design offices and workshops within the UK capable of nuclear work.

Scope
A typical PWR nuclear power station has two main pump system circuits: the primary
nuclear (uclear island) which is used to remove heat from the reactor with back up safety
related pumps and valves and the secondary (turbine island) which encompasses the
steam cycle and power generation circuit complete with specialist pumping and valve units.
Station pumps can be split into two sectors: nuclear island safety related pumps and
valves designed to RCCM or ASME class 1, 2 and 3 requirements and turbine island
pumps and valves designed to recognised international grade standards.

Pumps
Within the station there will be over a 100 major safety and balance of plant pumps,
all needing to be of high quality and reliability.

Primary Nuclear Pumps (Reactor Coolant Pumps)
Primary circuit Class 1 main reactor coolant pump (RCP) circulates pressurised water to
the steam generator in a closed loop system. Back up safety system pumps (Class 2 and 3)
support the nuclear island systems. These specialist pumps and their drivers are designed
to latest pressure vessel codes RCCM and ASME and are capable of operating during and
after seismic events and without injurious effects.

Secondary Steam Cycle (BOP – Turbine Island Pumps)
The secondary circuit steam generator requires high pressure and temperature feed water
which is supplied by a constant speed low pressure feed water pump and a high speed,
barrel case, double entry type main reactor feed water pump. In the event of a fault with
a main feed water pump, a standby pump is immediately brought into service with further
back from emergency feed water pumps.
The feed water pumps are designed to be capable of continuous operation with total
reliability and availability with little drop-off in performance, even during system
transients. Pump sets are equipped with instrumentation which monitors and records
all the major service and performance functions of the pumping set. This allows station
engineers to monitor pump performance trends and obtain extended periods between
major maintenance overhauls – usually 8/9 years.
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Other major pumps within the Secondary Circuit are:
∑∑
Condenser cooling water pump which supplies vast quantities of cooling water
through the main steam turbine condenser. Nuclear stations tend to be located
on the coast due to the availability of cool sea water; however rivers, lakes, ponds
and cooling towers can also be used. The modern trend for this application is a
concrete volute pump or all metal variable vane type on large tidal sites.
∑∑

Condensate extraction pump prime function is to extract the condensate from the
main steam turbine condenser and transfer to the main feed system. Condenser
pressure is near vacuum in order to maximise the thermal efficiency of the steam
cycle. Pump therefore has to be designed for low suction pressure conditions.

Current UK Capability
UK pump companies have a long and established record in the supply of engineered
pumps for the thermal and nuclear power generation markets worldwide. For many
years the UK nuclear market has been dominated by after market and service work.
However with the global expansion of the nuclear power generation market, the UK
and international pump companieshave typically centralised their nuclear supply
chain and manufacturing operations within the new power generation market areas:
France, China, India & USA.
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Most of the safety Class 2 and 3 pump applications can be designed and manufactured
in the UK. The principal nuclear pumping unit and highest value pump set is the class
1 primary reactor coolant pump (RCP). Though some of the UK pump manufacturers
have the ability to design this unit, there is currently no class 1 pump works facility
with the necessary full flow performance test capacity in the UK. The RCP is an integral
component of the primary nuclear circuit and is designed and manufactured to the
highest quality standards to specifically meet the reactor system needs by the nuclear
island architect engineer.
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Turbine Island application pumps are designed to normal commercial and quality
practices and can all be sourced and manufactured within the UK.
Pump suppliers with UK Nuclear Design and Manufacture capability:
∑∑
Clyde Union (SPX)
∑∑
Hayward Tyler
∑∑
Sulzer
∑∑
Weir Power & Industrial
The combined nuclear pump workforce in the UK is circa 600 and total global
workforce over 12,000.
As leading pump suppliers to the global power markets they have proven material
supply partners within the emergent power countries such as China, India and Korea.
These material suppliers are now approved and being used on many western power
and nuclear projects.
All the above pump suppliers have been in the nuclear industry for many years and have
the capacity, capability and willingness to provide safety related and BOP equipment
for UK new build projects. However, to fully design and manufacture all pumps within the
UK, companies would need to invest in some specific nuclear specialist skills and localise
part of their normal global supply chain. The only active nuclear pump market at present
is China where localisation is the name of the game. Latest specifications are being
written in only Chinese thus restricting overseas materials and suppliers. If the UK build
programme was more certain there may be some companies like Weir, Sulzer & Flowserve
willing to invest in more production capability, but current uncertainty will likely be
too great and time frames between projects too long for them to see any return for
their investment.

Overseas Competition
All major pump companies operate on a global basis with different worldwide
manufacturing sites for particular product types and applications. In general these
companies have small standard pump plants with sales and after sales service capability
within UK. All engineered and nuclear grade pumps would be designed and manufactured
overseas with many capable suppliers within the EU. Companies such as Flowserve and
KSB have long nuclear pump pedigrees and the capability and are currently supplying
pumpsets to the new European nuclear projects.

UK Pump Supplier Issues
The recent EPR new build pump contracts in Finland and France have been placed
with experienced European pump companies which will likely be favoured for the
UK nuclear programme. Most of these companies only have sales offices and service/
workshops within the UK.
UK pump companies have been at the leading edge of the pump supply to emerging
Chinese and US nuclear build markets. Companies such as Clyde Union (SPX), Sulzer
and Weir Power and Industrial have the engineering and manufacturing experience
within the UK to supply all the primary and secondary pumps within the station.
With the natural slow down in world nuclear projects after Fukushima and the
subsequent commercial pressures imposed, British pump manufacturers are waiting
for final UK project approval before committing fully to upgrade their plants and
increase skilled labour force.
In order to support the UK nuclear 16GWe new build programme, British pump
manufactures will have to expand their design and skilled workshop personnel.
78

Valves
On a typical PWR reactor there will be over major 1500 NSSS valves and over 300 turbine
island valves and many other (>2500) smaller auxiliary valves.

Primary Nuclear Valves
Primary circuit (Class 1) circulates pressurised water to the steam generator in a closed
loop system and is fitted with a number of specialist safety valves which require extensive
environment and seismic qualification and testing before installation within the reactor
primary containment systems.
Major valve applications are:
∑∑
Main steam safety and isolating valves
∑∑
Pressuriser safety valves
Each nuclear reactor architect engineer has their own preference for the nature and
type of these major safety applications.
The major criterion for any entry manufacturer for these primary and auxiliary
containment valves is gaining the correct UK nuclear works quality accreditation to
allow design and manufacture of the safety valves. Experience of nuclear standards
and requirements is essential to be chosen for these critical safety application valves.

Secondary Steam Cycle
The secondary cycle steam and cooling circuits are fitted with numerous high integrity
and pressure valves, designed to internationally recognised engineering standards
RCCM and ASME.
Major valve types are listed below:
∑∑
Isolation and check valves
∑∑
Steam and feed control valves
∑∑
Pressure/flow control valves
∑∑
Pressure relief valves
∑∑
Chemical injection valves
∑∑
Venting and drain valves
These valves are very similar in design and application to those installed on thermal
power stations.
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Current UK Capability
With Sizewell B being the last new nuclear power station built in this country, UK valve
companies have had to export and expand their engineered safety related and steam
cycle valves to countries like China, India and Korea in competion with local suppliers.
The UK valve suppliers have proven nuclear capability and have been shown to be
competitive in the global market place.
Weir Power and Industrial has the capability and nuclear expertise to provide the larger
valves in the primary and secondary circuits. It has gained considerable success within
the Chinese and Korean nuclear markets and has been working with the European nuclear
architect engineers to attune products to meet their needs. All design and qualification
work is performed in the UK with manufacturing personnel fully experienced with nuclear
quality requirements.
Thompson Valves manufactures in the UK to nuclear standards and has extensive
experience in the supply of small to medium size safety class nuclear island valves to the
global market.
Both companies will be able meet the needs of the UK new build programme without
changes to their structure. Some specialist engineering functions will need to be
employed to ensure long term succession planning.
The combined UK nuclear valve workforce is circa 600 and this would be sufficient to meet
the needs for the first UK reactor. Depending on the phasing of the reactor contracts there
could be a need for an extra 100 people to perform the specialist nuclear qualification and
project management work.
Critical safety valves can be manufactured in the UK within existing facilities. However
some product transfer skills and equipment will be needed. The entire secondary turbine
Island valves can be bought within the UK;however for commercial reasons some may be
manufactured within Europe & Asia.

Overseas Competition
Most large international valve companies have nuclear valves and actuators within their
portfolio. The following companies have UK design and/or manufacturing capability:
∑∑
Flowserve with plants in USA and Europe has a large global footprint with
specific nuclear valve capability.
∑∑
KSB with plants mostly in Germany is a global valve manufacturer and
has extensive product range for the nuclear market applications.
∑∑
SPXProcessing has a plant in England and has experience in the supply of isolation
and control valves. Most of their nuclear design work is retained within the USA.
∑∑
Tyco Valves and Control has a range of specialist nuclear and control valve
applications manufactured in USA and France with secondary valve capability
in the UK.
∑∑
Velan is a global valve supplier making most of its nuclear valves in France.
The above overseas companies have the nuclear capabilities within their groups.
However decisions will have to be made as to the extent of UK design and manufacture
localisation. Bringing their existing commercial facilities up to nuclear grade standards
will take 1-2 years to fully implement.

Significant Issues or Highlights
The UK is still a leading supplier of critical safety and conventional valves to the
power generation markets. Most EPR & AP1000 critical valve specifications are based
on a particular supplier or valve type and to change may be difficult.
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Qualification costs are high and can take up to two years of design trials to even get on the
bidders list and with no guarantee of selection.
In order to meet the UK new build valve demand, UK manufactures will probably need
to increase their staffing levels, but current capacity may be satisfactory if there is a
reduction in the global nuclear new build programme.
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3.26 Radwaste Plant

Scope
The radioactive waste (radwaste) management systems control the handling and
treatment of liquid, gaseous and solid radwaste.
The liquid waste management contains hold-up tanks, process pumps, and other
processing equipment including monitor tanks and appropriate instrumentation
and controls. The principal waste treatment process is via the ion exchange process.
The gaseous waste management system collects, processes and monitors gaseous
releases. Gaseous wastes that are potentially radioactive are collected, stored for
decay in charcoal delay beds and subsequently released to the environment via the
plant ventilation.
The solid waste management system controls the processing of solid wastes generated
during reactor operation, as well as the packaging and storage of such processed wastes.
These solid wastes include the materials used in the liquid and gaseous
waste management systems.
The following four major categories of radioactively contaminated liquid wastes
are processed:
∑∑
Borated waste water for the RCS effluents released through the chemical
and volume control system.
∑∑
Floor drains from various building sumps and equipment drains.
∑∑
Detergent waste from hot sinks and showers, and some cleanup and
decontamination process chemical waste from laboratory and other relatively
small volume sources.
Liquid from the reactor coolant system (RCS) is processed through a pre-filter, ion
exchange columns and after-filter. The processed waste is then collected in effluent
waste monitor tanks, sampled, and discharged (if acceptable) or re-circulated for
further processing.
Radwaste plant designs may permit connection of mobile processing equipment.
When liquid wastes are processed by mobile equipment, the treated liquid waste is
returned to the liquid waste plant for eventual discharge or to an ultimate disposal
point for liquids that are to be removed from the plant site.
The gaseous radwaste treatment system includes a gas cooler, a moisture separator,
an activated carbon-filled guard bed and two activated carbon-filled delay beds.
The solid waste management system consists of equipment and instrumentation to
collect, segregate, store, process, sample and monitor solid wastes. It is designed to
collect and accumulate wet solid wastes (e.g. spent ion exchange resins, deep bed
filtration media and filter cartridges), dry active wastes (e.g. rugs, paper, clothing,
HVAC filters) and mixed wastes. Processing and packaging of wastes is undertaken
in auxiliary and radwaste buildings.
The waste management plant is contained in a seismically qualified waste
management building.
The basic waste management plant is part of the vendors’ existing designs and is likely
to require only detailed design input in the UK. It will largely involve the procurement and
installation of pipework, valves, vessels, pumps and control systems within a building
or buildings provided under the civil scope.
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The end stage of waste handling may differ significantly from that in the vendors’ standard
designs. The UK has neither a disposal site nor a centralised interim store for ILW. The
strategy adopted at Sizewell B is to encapsulate waste in cement within drums and to
provide a shielded store for these. In contrast, in America for instance, ILW is stored briefly
in shielded flasks, before shipping off site (perhaps after packaging with mobile plant).
It is likely that the scope of work for a UK nuclear power plant would include a solid waste
management system but the extent of this may be limited by utilising mobile plant for the
main processes which would be excluded from the scope and would be provided through
separate arrangements. There would be a need for shielded buffer storage (for up to a
year) of solid waste on the basis that the solid waste would then be despatched off site to
a long term store or disposal facility.

Previous Experience in the UK
The UK has substantial recent experience of the design and construction of ILW
encapsulation facilities and ILW waste stores. Many such plants and stores have
been designed and constructed at Sellafield and other UK nuclear sites in the past
decade. A number of encapsulation plants (for sludges and solids) have been built or
substantially modified, at Sellafield, Winfrith, Harwell, Sizewell B and Trawsfynydd. Mobile
encapsulation plants have also been designed and built for use at Sellafield. Similarly, ILW
stores have been built at Sellafield, Harwell and Berkeley and Hunterston nuclear power
stations and design has been completed for a store at Hinkley Point nuclear power station.
Process and mechanical plant (including pipework, vessels, cranes and conveyors)
is routinely produced by many companies in the UK for off-shore, petrochemical and
pharmaceutical industries and has specifically been produced for nuclear waste
applications in connection with the facilities described above.

UK Companies
The civil design and construction requirements for waste facilities are similar to those for
other civil works and the capability of UK companies is described in other data sheets.
UK companies with current or recent experience in the design of encapsulation
plant include:
∑∑
Nuvia Limited
∑∑
AMEC
∑∑
Babcock Nuclear Services
∑∑
Jacobs
UK companies with current or recent experience in the design of waste stores include:
∑∑
Nuvia limited
∑∑
AMEC
∑∑
Atkins
∑∑
Babcock Nuclear Services
∑∑
Halcrow
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UK companies with current or recent experience of encapsulation plant and
equipment manufacture and installation include:
∑∑
Babcock Nuclear Services
∑∑
Doosan Power Systems
∑∑
Rolls Royce
∑∑
NESL
∑∑
Nuvia Limited
∑∑
Costain
∑∑
Graham Construction Ltd
∑∑
NSG/NIS
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Current Facilities and Resources
The required design resources and manufacturing facilities for most of the equipment
already exist in the above companies. They include stainless and carbon steel vessel
and pipework fabrication, manufacture of general mechanical plant and manufacture of
stainless steel containments. Within the UK there is a limited resource with regard to the
design and supply of high integrity cranes for use in nuclear facilities.

Required Resource Levels
Resource levels required are unlikely to challenge the capacities of the companies
listed. However there is a risk that legacy decommissioning projects may still be running
and make it more difficult to deploy highly skilled resource onto nuclear new build
projects. Typically around 60 people covering a range of skills would be required for the
manufacture of a radwaste plant and around twice that for installation.

Competition From Overseas
As in the UK, there are many firms capable of plant manufacture and supply.
Encapsulation in a cement matrix is less common outside the UK, but nevertheless, some
capability for design of encapsulation plant does exist overseas. Similarly, for the design
and manufacture of high integrity cranes, there are a number of established companies
outside the UK.

Significant Issues or Highlights
If vendors have existing designs for encapsulation plants or if they intend to use separate
mobile plant for all processes, the UK design input may be reduced (depending on the
source of the mobile plant).
If plant owners, vendors and regulators agree, it would be feasible to have one solid waste
store complex, or disposal facility for all NPPs and this would appear to be a likely way
forward.
It may also be possible to transport waste to a central point for encapsulation although
the range of materials to be encapsulated and the transport considerations may make this
option uneconomical.
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3.27 Fuel Transfer Tube

Scope
For both EPR and AP1000 the spent fuel pool is outside the containment. Therefore
on discharge, irradiated fuel must be moved from the flooded reactor area across the
containment boundary. Similarly, new fuel is loaded into the pond and must be transferred
into the reactor. These two operations are performed via the fuel transfer tube. This is
essentially a horizontal tube with valves at both the reactor and storage pool ends. On the
reactor side, the tube interfaces with the refuelling machine, allowing the fuel assembly
to be tipped from vertical to horizontal (or vice versa) and on the pool side it interfaces
with the pond mast, allowing the assembly to be moved from horizontal to vertical
(or vice versa). Fuel positioning in the reactor and the storage pool is system controlled.
Operations involving the transfer tube and fuelling/refuelling masts are controlled and
interlocked, with additional safety interlocks/controls within the pool or reactor. The fuel
transfer tube is thus an underwater handling system, with interlocks and controls.
It forms an integral part of the fuel route within the nuclear island.

Previous Experience in the UK
In addition to supply of fuel routes for the original Magnox and AGR power stations and
PWR, UK companies have supplied underwater handling equipment for storage ponds at
Sellafield and other sites and continue to support and provide maintenance and spares
to these.

UK Companies
∑∑
∑∑
∑∑
∑∑

Babcock International
Rolls-Royce
Nuclear Engineering Services
ONET Technologies

Babcock International were extensively involved in the design and construction of fuel
route at six of the seven UK AGR stations, including design and build of the fuelling
machine and design and build of in-pond handling equipment. Their involvement in
the design and build of specialist high integrity nuclear handling equipment continues
to this day.

UK Capability to Deliver a New Nuclear Build Programme
In addition Babcock International have undertaken the design and build of modular vault
dry stores for the long term storage of spent fuel. Storage within these facilities requires
spent fuel to be handled and prepared for storage within the vaults. Their facility at Fort
St Vrain (US) is taken as a benchmark within the industry.
Rolls-Royce has a long history in supplying specialised nuclear equipment and services to
the civil nuclear industry. For more than 40 years they have been involved in engineering,
designing, manufacturing and supplying custom equipment and components to nuclear
new build projects around the world. Their core competencies and extensive expertise
could be applied to underwater handling systems if there were the demand.
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Nuclear Engineering Services, with their head quarters in Wolverhampton UK, have
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worked in the industry for over 50 years providing a complete solution to the handling of
hazardous materials. They specialise in fuel assembly, dismantling and transportation
along with decommissioning.
ONET Technologies has over 30 years experience in the nuclear programme and offers a
wide range of skill and technologies within the nuclear and other high integrity industries.
Within its wide capabilities ONET Technologies has the capability to provide high integrity
specialised lifting and handling equipment.
James Fisher Nuclear is an established supplier of specialist engineering, manufacturing
and technical services for applications within challenging environments or high integrity
requirements and has the capability to provide such equipment if there were the demand.
In addition to the above companies there are a range of companies, such as SCX/Street
Crane, which have experience in supplying specialist nuclear handling equipment. Again
if there were the demand then such companies could develop an offer.

Current Facilities and Resource Level
All of the above companies have a design, manufacture and build capability. They were
all involved in the UK nuclear power station build programme or supporting existing
nuclear sites as original equipment manufacturers. They continue to be involved in the
enhancement, maintenance and refurbishment of this equipment. In the intervening years
they have continued to provide new plant into the UK nuclear power, reprocessing and
defence sites maintaining their nuclear design skill base, albeit on a smaller scale.

Required Resource Level
The UK companies referred to above have more than enough knowledge, skill and capacity
to design and build the scope of supply required for the UK and indeed on additional
overseas projects.

Competition from Overseas
Companies such as Reel SA of France and PaR Nuclear, a subsidiary of Westinghouse
have the capability, experience and recent references to supply the fuel transfer tube.

Significant Issues or Highlights
The main issue is that the detail design for the fuel transfer tube has been undertaken
for the supply to Olkiluoto and Flamanville,It may therefore, from a cost perspective, be
difficult for a UK company to compete unless full design information is made available.
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3.28 Turbine Generator

The turbine generator and associated equipment for a nuclear power plant could
constitute around 15% of the total cost of the plant (with a further 5% associated with the
turbine island building covered in the civil engineering section). Both the EPR and AP1000
designs call for a single turbine generator per reactor so the power output of the machine
is very large by power plant standards.
Worldwide demand for these large machines is now increasing as the renaissance in
nuclear power worldwide continues. At present there are no credible UK manufacturers
so therefore the order for this significant element of the plant would go to an overseas
company. However, if demand for these large machines continues to grow with world
demand there is the possibility that the global manufacturers could set up new facilities
local to the point of need.
If the UK were to embark on the construction of a large fleet of similar nuclear plants,
then a production facility could be built in the UK, if the right incentives were available.
However, there are apparently no plans for this at present. It would also be possible for the
manufacturers to sub-contract the production of associated equipment to UK companies
or to use UK subsidiaries to increase the UK jobs content in this portion of the scope.

Scope
For the EPR design, the power train has an electrical output of around 1650MW per
reactor. For the EPR plant being built at Olkiluoto-3 in Finland, this power is to be
delivered through a single turbo-generator unit built by Siemens and at Flamanville-3
in France, the machine is the ARABELLE™ turbo-generator supplied by Alstom. For the
AP1000 design the power output is less at around 1150MW and the turbo-generators
could be provided by a larger number of suppliers including Toshiba and Mitsubishi but
there are no UK manufacturers. For a client which would favour a German manufacturer it
may also be possible for the Siemens machine to be adapted for this application although
Siemens announced in 2011 that they will be pulling out of the nuclear power plant
market, although they may reverse this decision if demand continues to grow.
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Turbine blades for
Alstom’s ARABELLE™
machine
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Number of Jobs
Whilst it is difficult to say how many jobs are directly related to building a single turbine
generator, it is in the order of 1800 jobs taking into account the supply chain supporting
the manufacture and assembly. Whilst at least 1000 of these jobs are in support of the
manufacture and assembly of the main turbine and generator which will be carried out
outside the UK, the other 800 jobs could be undertaken in the UK within suppliers and
sub-contractors. This figure will include around 200 site installation jobs for each
turbine generator which are likely to be mainly UK residents.

UK Capability
There have been relatively few large output power stations constructed in the UK over
the past 20 years with most new plants constructed during this period being smaller
gas-fired combined cycle gas turbines. As a consequence, there are no longer any UK
companies with the capacity to produce these items economically. However, if an order
for a series of reactors were indicated there may be facilities which could be brought
back into use or the major global suppliers may chose to re-establish manufacturing
facilities in the UK as transport of these items from overseas is costly and challenging.
Many UK companies could provide supporting equipment and components. This could
include items such as seals, diaphragms, values and bearings. It will be necessary,
however, for UK companies to pursue such opportunities with the main suppliers of
the entire power train.
Pressure from the UK Government to encourage the overseas utilities and main contractor
to buy British could be useful but it is up to the UK suppliers to demonstrate that they can
provide the required components at the right price and quality.

Competition from Overseas
Companies such as Alstom, Siemens, Toshiba, Mitsubishi and Hitachi are formidable
organisations with global capability. Whilst they are likely to subcontract elements
of work, particularly the installation, to UK subcontractors it is likely that much of
the manufacturing work will go to overseas workshops although supply of some
components is possible with the right encouragement from the UK Government.

Significant Issues or Highlights
Whilst it may be disappointing that such a significant element of the plant is unlikely
to be built in the UK, the most important point is to ensure that there is world capacity
to meet the demand.
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3.29	Turbine Island Deaerator
and Moisture Separator/
Reheaters
Scope
The Deaerator and the Moisture Separator/Reheater are large pressure vessels, typically
10metres in diameter and 30metres long. They are each 200–250 tonnes in weight. The
deaerator contains a series of internal buffers and the moisture separator reheater
contains a series of internal tube bundles. In some cases these items are installed as
complete units but in other cases they are transported to site in sections and welded
together in situ. There is usually one deaerator and two moisture separator/reheater
per reactor.

Previous Experience in the UK
There is little recent experience in the UK of the manufacture of this size and thickness
of pressure vessels. Only BAE Systems and Doosan Power Systems have manufactured
anything close to the scale of these items.

UK Companies
The manufacture of these items will require large fabrication areas with high capacity
craneage. The key skills are machining, assembly of heavy sections, welding and postweld heat treatment. At present only BAE Systems and Doosan Power Systems have the
facilities and experience in the UK. Other companies with ship fabrication facilities could
manufacture these vessels but they would require additional support from experienced
pressure vessel manufacturers.
Installing these vessels on-site is a complex task and only AMEC and Doosan
Power Systems have the experience of the site erection of such large items of plant.

Required Resource Levels
The manufacture of these vessels will require approximately 50 staff and craft
workers. Of these, approximately 20 personnel will be required for manual or
automatic welding activities.

Overseas Competition
These vessels have been manufactured by European companies for Olkiluoto 3 and
Flamanville 3. It will be possible for these companies to supply the components to
the UKmarket. UK companies will find it difficult to compete because the existing
suppliers will have developed all the design, the weld procedures, quality systems
and manufacturing method statements.

Significant Issues
A limited number of UK companies have the capability, experience and the facilities
to manufacturer and install these components. They will face strong competition
from existing European suppliers of the equipment to Olkiluoto 3 and Flamanville 3.
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3.30	Emergency Diesel
Generators
Scope
In addition to the main power train there would be a requirement for standby or emergency
diesel generators (EDGs) to provide back-up electricity in the event of a loss of grid supply.
For the EPR, there is a requirement for up to 60MW (4 x 15MW units). As the AP1000 has
passive safety features which do not rely on emergency back-up electricity, the standby
diesel generators are smaller. By industrial standards the diesel generators required on a
nuclear power station are relatively large and need to be highly reliable. For the EPR the
diesel generators are considered as part of the power train and are being provided by the
same manufacturer as the main turbine generator.

UK Capability
There do not appear to be any UK manufacturers of the required large diesel generators
although there are companies which can install and maintain them. It is likely that
the entire power train would be provided most economically by the same vendor using
their existing supply chain. None of the companies that responded to the NIA survey
were manufacturers of these machines although some could supply them as part of
an installation package. Companies that previously provided the diesel generators
for UK nuclear power plants such as Perkins now concentrate on the smaller end of
the market where there is more regular demand.

Number of Jobs
The total number of jobs required to manufacture and install the EPR standby diesels will
be considerably higher than for the AP1000 but in total are likely to involve around 150
people. Of these around 30 will be required for on-site installation although these may
be the same people who install the main turbine generator as the power train contract is
likely to be awarded to the same company. UK companies may be able to supply some of
the components for the generators. The number of potential UK jobs is therefore around 50.

Competition from Overseas
Companies such as Alstom, Siemens, Toshiba, Mitsubishi and Hitachi which will be offering
the main turbine generator can also provide the required diesel generators. Whilst they
might subcontract elements of work, including installation, to UK subcontractors it is
likely that much of the manufacturing work will go to overseas workshops.
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3.31 Forgings

Scope
Within a new nuclear power plant there are many forgings of all sizes, from very small
up to a weight of around 150 tonnes. Their range includes small pipe spools, valve and
pump casings, primary loop pipework, tube-sheets, reactor vessel and steam generator
pressure shell sections and turbine rotors.
There are many manufacturers in the UK and globally of small and medium forgings,
but there is only a small number of companies in the world that can manufacture the
large forgings for reactor, steam generator pressure vessels, tube sheets and turbine
rotors. There are even fewer that can manufacture the ultra-large forgings for reactor
vessel heads and conical sections of steam generators.
The manufacture of large and ultra-large forgings requires critical controlled
metallurgical processes plus large melting furnaces and heavy equipment to manipulate
the large, heavy, hot steel ingots. When the ingots have been forged into their approximate
final shape large lathes are required to machine them to their final shapes and critical
dimensions. It is a highly technical business involving large, specialised and expensive
equipment.
A few years ago the lack of capacity for large and ultra-large forgings was a bottleneck
for nuclear new build programmes, but this has been alleviated by increase in capacity
and delay in some of the global nuclear programmes.

Previous Experience in the UK
The UK has several companies currently producing high quality forgings for the
conventional power industry, aerospace, oil and gas, mining and defence industries
and for export markets. There is only Sheffield Forgemasters International Ltd
currently supplying the nuclear industry. Other companies, although not currently
supplying the nuclear industry, have the capability to do so.
UK currently cannot manufacture the ultra-large forgings required for large modern
nuclear power stations but, that excepted, the UK capability, recent experience and
capacity is extensive, of high quality and competitive in the international markets.

UK Companies with the Required Capabilities
Sheffield Forgemasters International Ltd (SFIL) is the only forgemester in the UK that
holds the ASME nuclear and the French RCC-M accreditations. It is by far the biggest
forgemaster in terms of size and range of forgings.
The following companies have the capability to manufacture nuclear quality forgings,
but currently do not supply into the nuclear industry in any significant quantity:
∑∑
Somers Forge Ltd
∑∑
Firth Rixson Ltd
∑∑
Independent Forgings and Alloys Ltd (IFA)
∑∑
Tata
∑∑
ATI Allvac
There are also many others in the smaller size range.
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Current UK Facilities and Resource Levels
As already mentioned UK forging companies currently do not have the facilities to
manufacture the ultra-large forgings for the reactor pressure vessel heads or the conical
sections of large steam generators and large turbine rotors. Two years ago Sheffield
Forgemasters did intend to extend their capability to cover the ultra-large forgings, but
investment support was withdrawn. SFIL still has the means to invest in such a project,
which would be considered amongst other projects, based upon market outlook and its
business case criteria.
UK forgemasters do have the capability to manufacture all the others forgings for the
nuclear industry, but some may require to upgrade their accreditations to cover forgings
for safety critical items. SFIL, for example, holds both ASME and RCC-M accreditation,
but some of the other companies may need assistance in this area.
The UK forging companies have significant business in the aerospace, power generation
and oil and gas sectors. As a result, capacity at any one time can fluctuate with each of
the market segments but, generally speaking, with planning, capacity in facilities and
people can be made available, even for manufacture of forgings for two nuclear power
plants in parallel.
The number of employees associated with nuclear power plant forgings is somewhat
difficult to quantify, though taking into account design, quality, and other ancillary
disciplines, as well as direct labour, the total workforce required would be around 500
to manufacture all the forgings (excluding the ultra-large) for a nuclear power station.
This is 500 out of a total of approximately 1,300 currently employed by UK forgemasters.
The forging companies would not be required to supply labour on site during the
construction, commissioning or operating phases of the power plants.

Overseas Competition
There are several overseas companies which could carry out the manufacture of
the same range of forgings as UK forgemasters. However, none are known to have
a significant advantage in terms of cost, quality, capability or capacity over their
UK based counterparts. Customers do, of course, have national and company
preferences.
The large and ultra-large forgings are manufactured by only a few companies:
∑∑
Japan Steel Works (world leader, supplying full range of large and
ultra-large forgings)
∑∑
China First Heavy Industries
∑∑
China Erzhong
∑∑
Doosan (Korea)
∑∑
Le Creusot (owned by AREVA, France)
Several overseas companies (including Japan Steel Works, China First Heavy Industries,
Doosan, Le Creusot) have or are increasing their capacities although some of this has
been put on hold since there is a general slowdown in the global nuclear renaissance.

Significant Issues
In summary, the UK has the capability and capacity to manufacture all but the very
largest of the nuclear island and turbo-generator forgings.
The nuclear industry is one of several in UK and international markets requiring high
quality forgings covering a large range of sizes. More certainty about the UK and global
nuclear new build renaissance would encourage the UK forgemasters to focus on the
nuclear requirements.
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With regard to the ultra-large forgings, the only company in the UK likely to consider
investment is SFIL which keeps the global markets and the business case under review.

Tube Sheet Forging coutesey
of Sheffield Forgemasters
International Ltd

Conical Forgings coutesey
of Sheffield Forgemasters
International Ltd

Integral Nozzle Forging coutesey
of Sheffield Forgemasters
International Ltd

Forging machine Shop coutesey
of Sheffield Forgemasters
International Ltd
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3.32 Security Equipment

Scope
The security arrangements for a site will be determined by its security categorisation.
Nuclear power stations understandably have a very high categorisation and therefore the
security equipment and arrangements will be to a very high standard. Physical security
arrangements are applied to a site based on the requirements of the Nuclear Industries
Security Regulations 2003.
Another point of reference for determining the security arrangements for a site is the
design basis threat (DBT). The DBT incorporates the actual and perceived security threats
to a site and therefore it is likely to change with international or domestic situations.
The security aspects covered in this assessment are those associated with perimeter
security. However, this necessarily includes access control and the same systems will be
used throughout a new station to control access to radiological areas and other locations
in order to avoid the need for multiple passes.
The components that comprise the security system are:
∑∑
Perimeter fence
∑∑
External security lighting
∑∑
CCTV
∑∑
Intruder detection system
∑∑
Perimeter – vehicle access control gates
∑∑
Perimeter – pedestrian access control turnstiles
∑∑
Building access control (radiological protection)
∑∑
Photographic pass system
∑∑
Central control room (CCR)
∑∑
Standby power
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Previous Experience in the UK
Within the UK, there are many locations where this type of equipment has been installed.
The level of security anticipated by OCNS will be similar to other UK nuclear power
stations but significantly less than that associated with AWE at Aldermaston or the
Clyde Submarine Base at Faslane. There is therefore nothing novel to be designed
for this application.

UK Companies
There are a large number of suppliers of security equipment in the UK some of which
can provide all the required items which may be manufactured or assembled in the UK,
for example G4S (Group 4), Johnson Controls and SES Security Services. For high security
fencing there are companies such as Barkers Engineering, Jacksons and Allens Total
Perimeter Security.
Many of the items of equipment required for the security systems will be off-the-shelf
and could be manufactured anywhere in the world but the installation is likely to be
provided by UK companies. There is ample capacity in the UK to provide the latter service
and it is unlikely to be cost effective for overseas companies to undertake the installation.
Installation of the final site perimeter fence, which could be up to 4km long, with its
associated surveillance systems, is likely to be a significant contract and could involve
over 100 people. Such a contract may be led by a building or civil engineering company
supported by specialist installers, so there will be strong competition and ample capacity.
None of the equipment referred to above is novel. Many companies can supply it and there
are many reference sites within the UK in the nuclear, defence and similar industries.

Required Resources
The total number of the jobs related to the security equipment is likely to be around
200 with around 100 associated with site installation which is likely to be undertaken
by UK workers. A significant proportion of the associated manufacturing work may
also be based in the UK so the total number of UK jobs is likely to be around 160.

Competition from Overseas
This is not considered to be a threat as the additional cost for the installation of such
equipment by overseas companies will make their bids too expensive.

Significant Issues or Highlights
None.
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3.33 Scaffolding

Scope
Scaffolding is integral to the construction activities associated with nuclear new build.
It is required for the construction of the majority of the main structure and extensive
scaffolding is anticipated for the installation of mechanical and electrical services.
Scaffolding can generally be classified as either for access or for support. The latter
normally utilises proprietary systems and this will be designed to suit the construction
and installation processes. Access scaffolding is much lighter and is built to meet the
relevant construction activity.

Previous Experience in the UK
Specialist scaffolding companies usually hold their own stocks of materials and directly
employee their own skilled scaffolders. These companies offer other related services
such as painting, insulation and general mechanical works. In many cases scaffolding
companies are directly employed by the site owner and provide a scaffolding service
to all contractors on the site.

UK Companies with the Right Skills
Major specialised scaffolding companies in the UK include:
∑∑
Capes
∑∑
Deborah Services
∑∑
Hertel
∑∑
RMD
∑∑
SGB
There are many other smaller companies available for local support work.

Current Facilities and Resource Levels
The major scaffolding companies have the required resources, safety record and
nuclear project experience to be considered for these projects. These companies are
capable of providing scaffold design services, along with suitably qualified personnel
both managerially and operationally to successfully supply the necessary services
for the nuclear new build projects.
The potential timing of the new nuclear new build projects will follow the boom in
construction for the 2012 Olympics in London and other large infrastructure projects.
As part of these activities there have been recent major scaffolding contracts
successfully executed.

Required Resource Level
The two main elements of resources are labour and material.
At present the scaffold requirement for a new build station would be £50m over a 4 year
period, this would equate in today’s terms to an average of only 60 operatives, however,
this would not be spread evenly and will start low and peak at about 150. These figures
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are typical of major projects and would not cause any of the major scaffolding suppliers
a serious problem in resourcing from within the UK workforce. From a scaffolding
perspective, the industry could comfortably service the requirements of two stations
in parallel.

Competition from Overseas
It is not envisaged that overseas scaffolding companies will be involved in a lead
role in the UK nuclear new build projects.

Significant Issues or Highlights
Whilst it is the case that the major UK scaffolding suppliers have the capability and
management to provide the services required with the correct standard of operatives,
there could be a shortage of nuclear SQEP resource. Training of personnel in nuclear
safety culture and nuclear professionalism will be required. Material supply however
should not be problematic as there is a considerable existing supply within the UK
and a global market to feed from.
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3.34	Generator Circuit Breaker
and Generator Connections
Scope
A power station exports power from the generators to the generator transformer
via the power train, which comprises a set of generator connections and a generator
circuit breaker.
Normally during run up conditions power is imported from the grid to the power station
unit with the generator circuit breaker in the open position. At the appropriate time
the unit is then synchronised by use of the generator circuit breaker and power is
then exported from the unit.
All existing UK power plants use generator connections. However, only within the
last 20 years have nuclear units in Europe and China incorporated the generator
circuit breaker as a means of synchronisation. Past UK practice has been to use
the HV circuit breaker located within the station switch yard for this purpose.
The generator connections and the generator circuit breakers are strategic pieces
of equipment key to delivering power from the power station.

Previous Experience in the UK
In the past, generator connections were manufactured in the UK by BICC.

UK Companies
There are no UK companies currently manufacturing generator connections and generator
circuit breakers and there are only a few companies in the world in this market.
None of these overseas companies currently manufacture within the UK.

Required Resource Level
Although there currently would be no manufacturing in the UK, there are sufficient
UK electrical installation resources to assist with installation of the generator
connections and generator circuit breaker. Commissioning assistance, however,
would be required for the manufacturers.

Competition from Overseas
Current manufacturers of generator circuit breakers of the required rating are ABB
of Switzerland and AREVA of France.
Current manufacturers of generator connections of a suitable rating include
Simelectro of France and Alstom Power of France.
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Significant Issues or Highlights
There is neither a manufacturing resource nor any apparent intent to manufacture
the generator connections and the generator circuit breaker within the UK.
Very few manufacturers exist that are capable of providing this equipment to
a desired rating associated with a large nuclear power plant.
Those that do exist will have to be managed carefully to ensure consistent
manufacture and delivery in alignment with a new nuclear power programme.
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3.35	Generator and Unit
Transformers
Scope
The total power output from any power station is delivered to the local switchyard,
for the power station internal use, via a unit transformer and to the national grid via
the generator transformer.
The generator transformer transforms the generator voltage (26kV) to a much higher
voltage level (400kV) required for transmission. One generator transformer is required for
each unit of the power plant and, depending upon transportation and handling difficulties,
can be manufactured in one large single three phase unit, or three separate single phase
units.
Unit transformers are required to take the generated power via the generator connections
and step-down the voltage to a medium voltage level for use within the power station MV
and LV electrical distribution system. Normally two unit transformers are required for
each power station unit, therefore four for a typical 2 unit site.
Both generator and unit transformers are located within the transformer compound
located adjacent to the turbine hall as part of the turbine island.

Previous Experience in the UK
The UK industry had previously supported the home and global nuclear and conventional
power station build programme in this area through a home grown capacity. However,
competition from abroad and market forces has led to a reduction and consolidation
within the UK capability to support any new power station build programme.

UK Companies
Companies with UK transformer manufacturing capability to support the new nuclear
build programme are:
∑∑
AREVA (formerly Alstom)
∑∑
FKI (formerly Brush Transformers)
∑∑
ABB Ltd

Current Facilities and Resource Levels
There is a very limited current capability to provide the generator and unit transformers.
There is a strategic intent within AREVA to maintain a UK manufacturing capability to
provide large transformers to the National Grid and the future power generation market.

Required Resource Level
The current resources would need to be expanded and supported by the parent companies
to maintain current services to the grid plus new build work.
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Competition from Overseas
Only a small number of international companies manufacture generator transformers to
the size required for a typical 1000MW electrical output power plant. Unit transformers
are manufactured overseas by a greater number of companies.

Significant Issues or Highlights
Although overseas owned, AREVA is the only UK Company remaining that is capable
of manufacturing the generator transformers to support new build programme.
The quantity and programme requirements can, however, be supported by the UK
manufacturing and resources.
FKI, (Brush Transformers), is the only UK based company that is able to manufacture
the unit transformers within the UK. The requirements of a new build programme
(20 transformers over 20 years) will not have a significant impact on the UK
manufacturing capability.
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3.36	MV/LV Switchgear,
Electrical/I&C Control
and Distribution Panels
Scope
All power stations use an electrical power distribution and a control distribution scheme
involving medium voltage and low voltage switchboards, electrical and I&C panels and
distribution supplies. This equipment is strategically located throughout the nuclear
island, turbine island and balance of plant to provide secure, segregated, power and
control supplies to the power plant.
Within a nuclear power station the medium voltage switchboards are nuclear safety
related equipment and located with the nuclear island. The LV switchboards are located
within the nuclear island for strategic nuclear island and turbine island loads, and within
the turbine island for normal power plant operations.

Previous Experience in the UK
UK manufacturing industry has previously supported the nuclear and turbine power
station build programme through UK supply. However, low cost manufacturing from
overseas has provided competitive pressures resulting in a reduction in MV and LV
switchgear manufacture within the UK.

UK Companies
Existing UK switchgear equipment manufacturers with a capability to support the
UK new nuclear build programme include S&I, ABB and FKI.
S&I have a capable manufacturing facility for both MV & LV switchgear at their
plant in Bradford, West Yorkshire.
FKI has manufacturing plants for MV switchgear in South Wales and Rochdale.
However, there are no facilities for LV switchgear manufacture.
ABB LTD has manufacturing facilities for manufacture & assembly of LV switchgear
at their plant in Sunderland.
There is also a number of other smaller scale manufacturers that can provide
bespoke high quality switchgear rather than off-the-shelf equipment. Typical
examples of these are BBES Power Systems (Lounsdale) and Blackburn Starling.
There are a number of other UK companies manufacturing I&C panels, electrical
distribution panels and cabinets for various UK and overseas industries. The
components and functionality of the panels do not differ greatly between industries
and the safety related testing is no more onerous for the nuclear industry than
that of the oil and gas industry.
UK manufacturers have historically played a significant role in the manufacture of this
equipment with a reputation for good quality of build and an internal design process.
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Present UK manufacturers include:
∑∑
CE-Tek UK
∑∑
Cable Systems
∑∑
City Electrical Factors
∑∑
Hima Sella
∑∑
AT Group
∑∑
Rappel and Weidmuller

Current Facilities and Resource Levels
Only S&I has the UK capability and pool of resource to supply MV switchgear to
nuclear seismic requirements. Several overseas companies, however, have UK assembly,
finishing and installation capabilities and it is envisaged that these manufacturers
could be encouraged to increase their UK manufacturing capability additional to their
UK assembly capability, if a new build programme goes ahead. Most of these companies
have existing UK offices and UK assembly plants.
Regarding the electrical and I&C panel and distribution boards, current UK manufacturing
and resource levels is sufficient to meet the future demands of a new build programme.

Required Resource Level
There is existing MV and LV switchgear manufacturing resource level within the UK
to support a programme of new build. Also, existing UK electrical and I&C panel
manufacturing is sufficient to support a UK nuclear new build programme.

Competition from Overseas
There is a high level of competition from overseas companies which manufacture
MV and LV switchgear, electrical and I&C control and distribution panels, to the power
generation industry.

Significant Issues or Highlights
Very few LV/MV switchgear manufacturers which are able to provide nuclear safety related
switchboards still remain in the UK. Nevertheless, these companies have the capacity to
support a new nuclear build programme.
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3.37	Engineering Computer
Systems
Scope
The engineering computer system for the power plant monitors and controls the operation
of all the safety critical and performance related equipment. Sensors around the plant
are relayed to the central control room where the main computers are housed. Display
systems provide information to the operators and the computers monitor the plant to
provide warning of operations which are outside their defined parameters. In the event of
faults occurring the main computers will initiate remedial action or, in certain situations,
will shut the reactor down.
The integrity of the software and hardware associated with engineering computer systems
is therefore of critical importance and will be defined, constructed and commissioned by
the reactor vendor. In addition, the vendor will be expected to define, own and execute the
configuration control process for the system.

Previous Experience in the UK
There is no experience of building and configuring the computer system for a PWR in
the UK. On Sizewell B, this was the only item which Westinghouse would not licence
to UK companies and only Westinghouse engineers were allowed to define, configure,
construct and commission the system. Rolls Royce was, however, subcontracted to carry
out installation and support work due to their experience of such systems gained from
the naval reactor programme. Vendors have, of course, been undertaking these activities
successfully on power plants built all over the world so there is no question that this could
not be achieved in the future although the attitude of the nuclear regulator will be crucial;
if the method by which the software and hardware has been configured on other plants
elsewhere in the world is not acceptable to the ONR, there could be additional cost, and
potential work for UK assessors.

UK Companies
As this would undoubtedly be a vendor supplied item there will be no involvement of UK
companies in basic design and supply, but there could be a requirement for installation
and support.

Current Facilities and Resource Levels
The computer system will be the same as other plants elsewhere in the world provided
that there are no major changes as a result of regulator intervention. Therefore the initial
design work and configuration is assumed to have been undertaken previously. There will
of course be a significant requirement to install control and instrumentation equipment
this is covered elsewhere.

Required Resource Level
Approximately 30 engineers in the vendor’s team will be involved with the computer
systems.
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Competition from Overseas
This will undoubtedly be a vendor supplied item and therefor all the jobs will go
to overseas companies.

Significant Issues or Highlights
The key issues are the attitude of the nuclear safety regulator. If the ONR does not
accept the system as licensed in the USA, Finland, France or elsewhere, there could
be considerable additional work by the vendor but this is unlikely to create many
more UK jobs.
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3.38 Training Simulator

Scope
In keeping with international practice, there will be a need for the provision of a
training simulator for any new nuclear power plant.
Modern day practice is that the control room simulator simulates all of the facilities
in the control room covering nuclear island, turbine island and balance of plant.
The control room simulator will have a number of main components and systems.
These are broken down as follows:
∑∑
Simulator building, including electrical services, H&V system, telecoms
∑∑
The actual simulator, including
•
Replica control desks & panels
•
Computer hardware
•
Mathematical models
•
Simulation software
•
Auto controls
•
Data acquisition & display system
The simulators for nuclear power plants cost around £5M.

Previous Experience in the UK
Within the UK, simulators of this kind have been supplied to a number of locations.
In the early 1980s, part-scope simulators were in place, supplied in house by the former
Central Electricity Generating Board for their Nuclear Power Training Centre at Oldbury
upon Severn. At that time, the first full-scope on-site simulator was provided by the
then GEC-Marconi Space & Defence Systems for the Hunterston B AGR power station
in Ayrshire. GEC-Marconi went on to produce further full-scope simulator facilities
for Torness and Sizewell B, as well as part-scope simulators for BNFL at Calder Hall
and Chapelcross.
Of these, the most relevant facility in the UK is undoubtedly the Sizewell B simulator,
located off the licensed site at Cliff Quay.

UK Companies
There is currently no UK owned company that can supply the total simulator system.
However, GE Systems which supplies around 60% of world simulators has a UK
company which could undertake the work.
The building, electrical system and HVAC are standard and any UK company in
these areas would be able to supply and support this facility.
Replica desks and panels may be supplied by the main plant contractor but
other suppliers include:
∑∑
AMEC
∑∑
Rolls Royce
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Computer hardware used by the simulator manufacturer will generally be specialist
high speed, high power equipment, procured from outside the UK.
Mathematical models and simulator software are key components. Only BAE Systems,
which has now absorbed the former GEC-Marconi, has the experience of this work in
the UK.
Auto controls and data acquisition will either be supplied as replicas of the real plant,
or simulated. If the former, the equipment would be supplied by the main plant supplier.

Current Facilities and Resources
Simulator Building, Electrical System, HVAC, Telecoms
This is a relatively small building with few special features. It would impose no burden
on the UK construction industry.
Replica Control Desks and Panels
The companies referred to above have ample capability to make the desks and panels.
Computer Hardware
The type of hardware used in this application is special, but the quantity required poses
little burden on the international computer industry. It is unlikely that this would be
procured from within the UK.
Mathematical Models and Simulation Software
There is a significant number of the personnel and specialist companies in the UK
involved in the design and construction of plant simulators incorporating experience
in mathematical modelling, plant simulation, control system simulation and emulation,
and training systems has therefore been retained. Much of this is carried out within
universities and companies associated with universities. An example is GSE Systems’
subsidiary connected to Strathclyde University, Glasgow, which has contracts from
Westinghouse to develop AP1000 simulators globally. These jobs are highly specialised,
but small in number.
Auto Controls and Data acquisition
This element of the simulator is dominated by the software. If the facilities are replicated,
then there will be an increased requirement for some of the hardware. There would be
no significant increase in the software effort required. If the system is emulated, then
there would be a significant impact on the workload of the simulation system supplier.
Companies developing the mathematical models would also develop the control and
data acquisitions systems.

Competition from Overseas
There is a large number of overseas companies which carry out this type of work, ranging
from the power station designers, large companies such as GSE Systems (claim to supply
60% of the world’s simulators) and Siemens to very small companies.
Atos Origin, following its acquisition of SchlumbergerSema, has inherited a long history
of training simulators associated with France’s nuclear power programme.
L3-MAPPS (linked to AECL) has over 30 years experience in power plant simulation,
and in July 2005 was awarded the contract to supply a full-scope training simulator
for the Olkiluoto 3 (EPR).
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Significant Issues or Highlights
A key issue to the success of any full-scope training simulator is to ensure that the
appropriate commercial and IPR agreements between the various suppliers on plant
equipment, control systems, safety systems and data acquisition systems suppliers and
the simulator manufacturer are in place with respect to the release of detailed design
information.
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3.39	Thermal Insulation and
Trace Heating
Scope
Thermal insulation is applied to many station components to limit heat loss, for acoustic
attenuation, personal protection and for systems located externally to prevent freezing
in winter conditions. Most of the insulation used on a PWR power plant would be of the
moulded calcium silicate or mineral fibre types. A metal cladding is then placed over
the thermal insulation to protect it from mechanical damage and any fluids which may
be present. In the reactor area the cladding will be made of stainless steel and sealed
elsewhere it will be aluminium. Some special reflective insulation is also fitted to the
steam generators and reactor pressure vessel. This is designed to be removable to
facilitate in service inspection of these components.
Electrical trace heating is applied to vessels and pipelines located externally as an
additional measure to prevent freezing in winter conditions. Some PWR power plants also
employ electric trace heating on the boric acid system. In this system the boric acid needs
to be kept above 60 deg C to prevent it solidifying. As the vast majority of equipment is
located inside building the scope for trace heating required on a UK nuclear power plant
is small. This usually results in the scope being combined with the thermal insulation.
Many thermal insulation contractors can also provide electrical trace heating; others use
specialist trace heating contractors.

Previous Experience in the UK
Thermal insulation and trace heating in UK power plants has always been carried
out by UK contractors.

UK Companies
There are many UK companies supplying and installing thermal insulation and
trace heating in the UK. These companies formed the Thermal Insulation Contractors
Association (TICA) trade association in 1990 and set up its own managing agent,
the Insulation and Environmental Training Agency (IETA) to oversee the apprenticeship
training scheme for the industry.
A few years ago the main UK insulation contractors anticipated an increase
in requirements and have increased their apprentice intake in preparation.
The main UK contractors are:
∑∑
Cape
∑∑
Esterline (This is the only UK company manufacturing reflective metallic
insulation)
∑∑
Hertel
∑∑
Interserve
∑∑
Kaeffer (German company but acquired UK company with UK
manufacturing/installation)
In addition are many smaller companies which can support the main ones.
Some of these main companies are supplying to Olkilouto, Flamanville and
the Chinese new nuclear projects.
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Required Resource Levels
The Thermal Insulation Contractors Association (TICA) estimate that a nuclear power
plant would require peak manpower of approximately 250 insulation operatives,
which is equivalent to approximately 3% of the total UK insulation workforce. TICA
do not anticipate problems in providing the labour required for such a programme.

Competition from Overseas
In the past overseas contractors have not been active in the UK insulation industry,
but there are signs that some German companies are showing interest in the UK.

Significant Issues or Highlights
No significant issues are foreseen for the planned UK new build programme.
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3.40 Specialist Shield Doors

Scope
Nuclear power stations require design and build of containment and maintenance areas
which in turn will require shield doors, personnel access doors and equipment hatches
to provide access during the build phase and containment and personnel protection from
radiation. during station operation.
Nuclear shield doors and hatches can vary from a personnel door to a 20-meter wide door
weighing 200Tonnes. They are characteristically large and heavy. Their construction varies,
some are made from reinforced concrete, and some are steel cases filled with concrete
while others are made from laminated solid steel. Their manufacture usually requires
heavy steel fabrication facilities, large machine tools and high capacity craneage within
the workshops, to handle the structure as it is constructed.

Previous Experience in the UK
Shield doors and hatches are used throughout the UK nuclear industry to allow access
and egress from shielded facilities containing radiation sources, for example there are
over 200 shield doors at the Sellafield reprocessing facility alone.
While many doors and hatches were designed and built for the earlier UK nuclear power
stations they continue to be supplied quite regularly for new facilities at Sellafield and for
the new ILW stores for the decommissioned Magnox power station sites. Shield doors and
hatches continue to be supplied in the UK for the current decommissioning work in the UK.

UK Companies
UK companies which could supply such equipment are listed below. Some, maybe all,
may have to rely on specialist companies to carryout the shielding design work.
∑∑
Babcock International Group
∑∑
Davy Markham
∑∑
Doosan Power Systems
∑∑
NIS Ltd
∑∑
Tata
∑∑
Redhall Engineering Group

Current Facilities and Resource Levels
All of the companies listed above have a design, manufacture and build capacity.
They have all supplied this type of equipment into the UK nuclear industry as original
equipment manufacturers to the power generation industry, and continue to do so as
part of the decommissioning industry. There is an effective transfer of skill available
in this area.
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Required Resource Level
Between them the group of companies referred to above currently have the requisite
knowledge, skill and capacity to design and build the scope of supply required in
conjunction with the demand places by the growth of the decommissioning industry. The
number of doors and hatches required for any new build programme will be substantial,
but the UK industry will be able to supply them by relatively small expansion of their
present workforces.

Competition from Overseas
There are currently no overseas suppliers of shield doors and hatches selling into the
UK nuclear industry. However, there are overseas companies supplying this type of
equipment into the overseas markets.

Significant Issues
The design and supply of this equipment may be included as part of the nuclear island
packages contracted by the nuclear technology vendors and therefore may be procured
from the vendors’ existing suppliers. UK suppliers of such equipment must therefore
establish the procurement plans for this type of equipment.
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3.41 Nuclear Fuel Supply

Scope
Fuel design incorporates the design of the components used within the fuel (cladding,
mechanical design, grid designs) and demonstrating that it will perform as the utility
and regulator requires. As such, the fuel design (as with the reactor design) is very much
vendor specific and requires licensing with formal demonstration of the technology
(irradiation tests, commercial demonstration). Therefore, the service that needs to be
provided includes:
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑
∑∑

Design of fuel components
Design of integral finished fuel
Testing of fuel components
Testing of integral finished fuel
Demonstration via test and commercial irradiation
Demonstration of achievement of design limits and performance in reactor
Associated warrantees and guarantees

The fuel design for any new build programme is likely to be dependent in the first instance
on the reactor vendor (as the fuel will inevitably bea part of the reactor vendor contract),
but then may change over time to introduce competition into the costs in subsequent
years. However, irrespective of the timing, any fuel design will be vendor specific.
The actual fuel supply includes the procurement of the fuel’s constituent parts, the
manufacture into finished fuel and the delivery of the fuel to the reactor site as well
as any transport for each of the interim phases. As with fuel design, the finished fuel
supplied must have been demonstrated to achieve certain requirements in order to
get licence approval, including tolerances and performance of pellets.

Previous Experience in the UK
As described above, fuel design comes from the vendor with a licensed product, but this
technology can be sub-licensed, as it was to BNFL as a licensee of Westinghouse for
Sizewell B for cycles 1 to 4. Fuel for overseas plants has also been supplied by BNFL.
Although there is experience of fuel manufacturing of metal fuels elsewhere in the UK,
it is the oxide, pelletised form of fuel that is most relevant to this review. These include:
∑∑
The AGR fleet
∑∑
Sizewell B (cycles 1 to 4 produced by BNFL at Springfields)
∑∑
Beznau Unit 1, Switzerland (although MOX rather than UOX fuel)
∑∑
Loviisa, Finland
∑∑
Intermediates (powder and pellets) for overseas customers and fuel vendors
Urenco, founded in 1970 by equal shareholding from the UK and Dutch governments and
German utilities, has operated uranium enrichment plants for many years in the UK and USA.

UK Companies Current Facilities and Resource Levels
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The UK has no existing fuel design licensed and therefore it would need to be bought in,
again as with the reactor technology. However, support activities and independent review
should and could be provided by UK expert companies. This is very much the model of
the current US utilities and national laboratories in direct support of the regulator. These
would include:
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∑∑
∑∑
∑∑

AMEC NNC
Nexia Solutions Ltd
NNL

Urenco UK Ltd, operates uranium enrichment plants at Capenhurst, near Chester, which
supplies enriched uranium to many fuel manufacturers throughout the world. It employs
around 300 people at the site and plays a very significant part in the world’s nuclear
fuel supply.

Required Resource Levels
It should be noted that unlike many of the other activities associated with a new build
programme, fuel supply is an (approximately) annual requirement and not a one off during
only the construction, commissioning and testing period.
The resource level required would depend upon the role required: whether to simply
provide independent review of the international fuel vendor or to provide a full design and
licensing function for a UK fuel design.
In the event of the latter, the estimate of the effort required would be approximately 20
man years per year covering on-going support for assessment of the fuel performance
and warrantees. These numbers are based on the size of the Fuel Engineering Design
office in BNFL for Sizewell B initial charge and reloads.
If the UK were to develop its own fuel design, then access to facilities including test
reactors (irradiation and materials test) and manufacturing facilities for the components
would also be required, most likely on acost share basis at international facilities such
as Halden.
Actual manufacture of the fuel requires specialised facilities which exist at the site
license company Springfields Fuels Ltd, currently managed by Westinghouse at
Springfields, Preston, Lancashire. The first 4 cycles of fuel for Sizewell B were produced
at Springfields and although no PWR finished assemblies have been produced there
since around 1998/99, the plant was deliberately moth balled for potential future use.
The resources required to start up and operate this plant would be dependent of
course on the production amounts, but could be around 200 full time jobs.

Competition from Overseas
There is competition from a number of major players including:
∑∑
AREVA
∑∑
Westinghouse
The most likely scenario is that the fuel will be provided by an experienced, international
vendor with review and assessment being provided by indigenous UK expertise.

Significant Issues or Highlights
UK companies are still engaged in fuel design assessments, but to a lesser extent since
BNFL pulled out of the UO2 commodity supply market. The activities are now focussed
more on support and assessments of others fuels and not generating UK specific fuel
designs. However, it should be noted that the UK does still have a pool of knowledge and
experience in this area.
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3.42 Fuel Storage Pond Racks

Scope
The fuel storage pond (FSP) is located within the fuel building and provides on-site
storage for both new and irradiated fuel assemblies (including temporary storage of any
assemblies containing defective fuel rods) and other core components (for example, rod
cluster control assemblies (RCCAs)) residing in the fuel assemblies. The FSP provides
protection, cooling and shielding for these items and ensures that the fuel assemblies are
maintained in a subcritical array both during normal operation and under fault conditions.
It also provides an efficient basis for safe and reliable fuel handling operations. The FSP is
of reinforced concrete with a stainless steel lining, is an integral part of the fuel building
and is kept full of borated water at all times.
Situated in the bottom of the FSP are fuel storage racks in the form of a lattice of storage
cells. New and irradiated fuel assemblies are stored, cooled, shielded and prevented
from forming a critical array within the FSP. The racks consist of a number of vertical
stainless steel storage cells formed into a square lattice with neutron absorbing material
extending up the height of the active fuel. Allowance is made for the passage of cooling
water through the stored fuel assemblies. The fuel storage racks rest on the fuel storage
pond floor. The racks are not tied to the liner plate at the floor or walls. The racks are
maintained in their position by their own weight, plus that of the fuel assemblies and
control components stored therein and friction with the FSP floor. They are not otherwise
laterally fixed.
The fuel storage racks consist of arrays of cells of square cross-section, each cell being
capable of holding one fuel assembly in a vertical orientation. Cooling of the fuel is by
natural circulation; buoyancy forces due to density effects result in the cold coolant
flowing down to the bottom of the FSP and flowing up the cells past the fuel assemblies,
removing the decay heat from the fuel. The warm coolant is then drawn off from above the
other end of the FSP and cooled by heat exchangers before being fed back to the FSP.

Previous Experience in the UK
Prior to operation, the racks provided by Westinghouse for Sizewell B (manufactured in
Spain) were a standard design using Boraflex. This material had degradation problems and
because British Energy wanted to store as much spent fuel as possible in the FSP, during
the first fuel cycle, these racks were removed and high density racks incorporating boral
were installed. These were subsequently removed and high density racks incorporating
more neutron absorbing material were installed. These racks were made in the USA.
Hence none of the racks at Sizewell B were sourced from within the UK.

UK Companies
The racks are a relatively simple welded stainless steel structure and it is likely that there
are a number of companies in the UK that have the potential to construct these items
such as Darchem and Doosan Power Systems.

Current Facilities and Resource Levels
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Manufacture of these racks is not particularly specialised, but will require high quality
manufacture, fabrication and installation. They will also require nuclear quality control
and quality assurance standards and documentation. It is estimated that sufficient
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capacity exists within UK mechanical equipment manufacturers or could be revitalised
to fabricate these structures.

Competition from Overseas
The major competition from overseas is likely to be the organisations normally used by
the plant vendors. It is known that Holtec is a major player in the USA with a production
line for fuel racks. In Europe, ENSA (Spain) could supply but there is also likely to be a
large number of other suppliers which could fabricate on a build-to-print basis.

Significant Issues or Highlights
These are simple welded stainless structures that can be procured on a build-toprint basis from a wide range of suppliers and hence there are no significant issues
to be considered.
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3.43 Spent Fuel Shipping Casks

Scope
Spent fuel is stored under water at the power stations for several years but eventually
it will need to be transported to a reprocessing plant or to an interim store as a prelude
to long term storage. The options have a significant influence on the cask type to be
selected for storage and/or transport.
Several designs have been licensed for several countries including the UK.

Previous Experience in the UK
Spent fuel cask design and construction has been carried out in the UK for many years,
but mainly for Magnox and AGR fuels.

UK Companies
UK capability to produce flasks has declined over the last two decades or so, now
only Tata (formerly Corus Process Engineering) remains with a significant production
capability and would probably used an overseas design compatible with UK PWR
spent fuel and regulatory requirements.

Required Resource Level
In the case of shipment of fuel for reprocessing, the reprocessing company would
normally utilise its own transport equipment, including transport casks. In the perhaps
more likely case of interim storage, the utility would need to invest in the cask capacity.
Depending on specification requirements, the unit cost for storage cask (based on
a significant production run) could be in the region of a few £m, but would not be
required for several years for new UK nuclear power stations.

Competition from Overseas
Europe would bring in GNB (Germany), Skoda, possibly Eiffel in France and maybe others.
Both Cogema Logistics and GNB are active in the supply of storage flasks to European
utilities and there has been some penetration of the American market by Cogema
Logistics in particular. The USA had its own domestic suppliers of storage flasks,
which no doubt would be interested in any significant business.

Significant Issues
There are several overseas companies already manufacturing spent fuel storage
and transport cask so competition for UK companies will be considerable.
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3.44	Primary Circuit Supports
and Restraints
Scope
These are heavy ferritic steel fabrications of various sizes and shapes manufactured
generally to very high tolerances. They support the RPV, SGs, pressuriser and primary
loop pipework. Numbers, sizes and shapes vary with reactor system, but they will
generally be of similar form with individual prices weighing up to approximately 5 tonnes.
There are critical items in that they must support the critical primary components under
static and seismic conditions. Their structural integrity, strength and toughness are thus
very important. The precision of installation and thus tightness of component tolerances
are also very important.

Previous Experience in the UK
For Sizewell B Mitsui Babcock (now Doosan Power Systems) manufactured the
supports and restraints.
A few other UK companies have manufactured similar components for offshore,
petrochemical and aerospace industries.

UK Companies
UK companies with the capability for manufacturing these supports and
restraints include:
∑∑
BAe Systems
∑∑
Babcock International Group
∑∑
Derby Special Fabricators
∑∑
Doosan Power Systems
∑∑
Redhall Engineering Group
∑∑
NIS
∑∑
Tata
There are no doubt other companies, for example offshore platform fabricators, which
have the necessary facilities and experience on similar sized fabrications, but they would
probably require additional support for working to the requisite nuclear standards.

Current Facilities and Resource Levels
Availability of facilities is not a significant issue for these components.
Since the structural integrity of the support elements is critical and the weld geometrics
are complex, special ultrasonic techniques will be required. There are a few companies
which can develop and apply these techniques.
The amount of work involved in the manufacture of these components is not very great
and so could be handled, with a little supplement of skilled welders, within the above
companies’ production capabilities.
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Required Resource Level
These items are not identified as particularly specialised, nor do they require large
numbers of skilled tradesmen, so there would be plenty of time available to set up
and train the resources to manufacture them.

Competition from Overseas
No doubt there are several capable overseas suppliers which could manufacture these
items. However, because of the relatively small volume of work, the non-specialised
nature of the work and shipping costs many may not be interested, with possible
exception of low cost Eastern European suppliers.

Significant issues or Highlights
The main issue about the supply of these items is likely to be whether they are
procured as part of a larger packet of work such as the NSS system or whether they
will be procured separately.
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3.45 Compressed Air Plant

Scope
The compressed air plant on a typical PWR nuclear power plant supplies compressed air
to pneumatically actuated equipment such as control valves and instruments and service
air for connections for air driven tools. Some nuclear power stations also have a turbine
cooling compressor to supply compressed air to the turbine immediately after a station
shutdown in order to decrease the maintenance downtime.
The compressed air supply required by a nuclear power plant is relatively small and the
plant is made up of a number of standard compressor and dryer units of a type which
are common across many industries.

Previous Experience in the UK
UK power plants have been supplied with compressed air plant built in UK factories
but these companies are part of global organisations and their manufacturing facilities
are now largely located in continental Europe.

UK Companies
There are no companies with wholly UK manufacturing capable of supplying the
compressed air equipment for a nuclear power plant.
Current Facilities and Resource Level
Atlas Copco has a UK facility where the standard compressors produced by the
Belgian factory are modified to meet any special specifications which may be requested
by UK customers. This facility predominantly services the petrochemical industry.

Required Resource Level
A typical 2000MW nuclear power station would require 5-10 oil free rotary screw
compressors to supply the instrument / service air requirements.
Re-establishing manufacture in the UK for the number of compressors required
for the nuclear new build programme would not be economically viable.

Competition from Overseas
Ingersoll Rand manufacture approximately 5000 oil injected and oil free rotary
screw compressor units per annum at their factory in the Czech Republic.
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Atlas Copco manufacture approximately 2000 oil free rotary screw compressors
per year at their factory in Belgium.
Ingersoll Rand manufacture approximately 350 centrifugal air compressors per
year their factory in Italy. A power plant would use 1 compressor of this type for
turbine cooling after shutdown.

Significant Issues or Highlights
The numbers of compressors required for the UK proposed programme does not
merit re-establishing UK manufacturing facilities.
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3.43 Spent Fuel Shipping Casks

Scope
Spent fuel is stored under water at the power stations for several years but eventually it
will need to be transported to a reprocessing plant or to an interim store as a prelude to
long term storage. The options have a significant influence on the cask type to be selected
for storage and/or transport.
Several designs have been licensed for several countries including the UK.

Previous Experience in the UK
Spent fuel cask design and construction has been carried out in the UK for many years,
but mainly for Magnox and AGR fuels.

UK Companies
UK capability to produce flasks has declined over the last two decades or so, now only
Tata (formerly Corus Process Engineering) remains with a significant production capability
and would probably used an overseas design compatible with UK PWR spent fuel and
regulatory requirements.

Required Resource Level
In the case of shipment of fuel for reprocessing, the reprocessing company would
normally utilise its own transport equipment, including transport casks. In the perhaps
more likely case of interim storage, the utility would need to invest in the cask capacity.
Depending on specification requirements, the unit cost for storage cask (based on a
significant production run) could be in the region of a few £m, but would not be required
for several years for new UK nuclear power stations.

Competition from Overseas
Europe would bring in GNB (Germany), Skoda, possibly Eiffel in France and maybe others.
Both Cogema Logistics and GNB are active in the supply of storage flasks to European
utilities and there has been some penetration of the American market by Cogema
Logistics in particular. The USA had its own domestic suppliers of storage flasks, which no
doubt would be interested in any significant business.

Significant Issues
There are several overseas companies already manufacturing spent fuel storage and
transport cask so competition for UK companies will be considerable.
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