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4.1 Introduction 
 
Nuclear projects need to apply a disciplined Project Management approach that includes suitable 

Quality Management arrangements.  Nuclear Site Licensees and major nuclear contractors have a 
project management process as part of their quality management system.  The Project 

Management process typically includes the following five stages: 

 Initiation; 

 Planning; 

 Execution; 

 Monitoring and Control; and 

 Closure 

The names and numbers of steps included in the process can vary from organisation to 
organisation and due to the use of different project management approaches.  The Project 

Management process is normally based upon recognised good practice such as: 
 BS 6079-1:2010 Project management. Principles and guidelines for the management of 

projects; 

 BS ISO 21500:2012 Guidance on project management; 

 Association for Project Management (APM) Body of Knowledge, sixth edition, 2012; 

 Project Management institute (PMI) A Guide to the Project Management Body of 

Knowledge (PMBOK® Guide), sixth edition 2017; 
 International Project Management Association (IPMA) Standards; or 

 PRINCE2® (Guidance was updated in 2017). 

 

The focus of this chapter is on major engineering projects that can be either be new build or 

decommissioning projects.   These types of projects are the most demanding in the nuclear 
industry.  Nuclear new build projects, for example, face unique challenges because they are 

capital intensive, have very long project timescales, involve very technically demanding work and 
are subject to intense public and regulatory scrutiny.  Project Management discipline is also 

applied to non-engineering projects such as significant IT developments and major management 

system improvements.   
 

Particular challenges associated with large nuclear engineering projects are: 
 Operating in a highly regulated environment; 

 Effectively interacting with a variety of stakeholders, including those with fund holding, 

environmental, safety and security responsibilities; 

 Effective allocation of risk among stakeholders and across the supply chain in a way that 

is fair and encourages effective management;     
 The careful selection of contractors to ensure they have the appropriate capability; 

 The establishment of a proactive nuclear safety culture with a strong focus on items 

important to safety (ITS) to prevent accidents, expensive rework and costly delays across 

the whole supply chain; 

 Rigorous quality management through the project lifetime and across all areas to ensure 

that appropriate standards are specified and met; and 
 Ensuring that the supply chain has the required niche specialist skills to address key 

technical challenges such as the welding, fabrication, installation and commissioning of 

nuclear plant components. 
Very large programmes of work may require breaking down into a number of related projects 

with the application of suitable programme management arrangements. 

 
Major nuclear engineering projects require the use of Project Managers and team members of 

high calibre.  Both project management and understanding of nuclear and technical issues is 
required.  A disciplined systematic approach is essential to cope with the many logistic and 

technical issues that require addressing. 
 

In particular close co-operation is needed between the engineering functions involved (often 

drawing on many contractors) and those charged with documenting and justifying the nuclear 

https://www.ipma.world/projects/standard/
https://www.axelos.com/store/book/managing-successful-projects-with-prince2-2017
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Safety Case for the plant.  Compilation and approval of the Safety Case(s) is a key output and is 

usually on the critical path.  In some cases, a number of Safety Case documents rather than a 
single Safety Case may need to be produced.  It is often not possible to complete all the 

documentation until late in the project when it is supported by confirmatory commissioning or 
other data.  The regulators, particularly the Office for Nuclear Regulation (ONR), generally expect 

Safety Case documentation to be produced to align with key stages in the overall work schedule 

e.g. before construction and commissioning. 
 

The Safety Case documentation is often only one type of a collection of substantiating records 
(often known as “Lifetime Records”) that need to be produced and compiled.  

 
A key Licensee group that contributes to a nuclear engineering project involving the use of 

contractors are “Intelligent Customers” or ICs.  The need for Intelligent Customers derives from 

Licence Condition 36.  This condition requires the Licensee to retain enough experience within 
the company whilst being able to contract out work.  Intelligent Customers are often independent 

of the project and work on behalf of the Licensee as an expert in a particular field such as 
shielding or remote inspection. 

 

Given the nuclear safety implications and the complexity and cost of nuclear engineering 
projects, a strong nuclear safety culture and emphasis must prevail.  All project organisation and 

supply chain members need to promote this culture, including adopting a disciplined and rigorous 
approach to Quality Management.  For this reason, larger projects will typically employ a 

dedicated Project Quality Engineer and team of engineers to support the project in achieving the 
high standards required.  

 

 4.2 The Gated Process for the Project Lifecycle 
 

The Project Gated Process shown in the diagram below is typical for major projects in the UK 

although details and terminology may differ.  The purpose of the process is to provide a 
streamlined sanction and validation approach that can be tailored to suit the needs of differing 

project types.  Application of this type of process should significantly reduce non-value adding 
activities and yield the following benefits: 

 Appropriate safety and technical development by each gate; 

 Good business governance;  

 Improved planning and alignment with business/technical requirements; 

 Earlier and more secure engagement of the supply chain; 

 Reduced project delays/abortive work;  

 Improved predictability of project performance. 
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It is a challenge for organisations to establish a suitable gated process so that work that is minor 
and low risk does not get over-burdened with unnecessary bureaucracy.  A less onerous 

approach tailored to the risks involved, may be appropriate once a site nears the completion of 
its decommissioning activities.  

 

The Project Gated Process separates validation from sanction, enabling effective governance. 
Gate reviews should be led at a seniority level such that they hold the project manager 

accountable for successful and compliant delivery of the project overall.  The format and content 
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of gate reviews should be tailored to a level which is appropriate given the complexity and cost of 

the project.  
 

In the programme planning stage1, Programme Owners identify strongly interdependent work at 
a very high level and group that work into programmes.  After approval by an appropriate 

executive group at the Outline Programme Approval Gate, work activities are developed and 

prioritised during the studies stage. 
 

The studies stage should result in the development of a project business case and functional 
specification, which allows the team to select a single high level option that will be further 

defined after approval at the Initiate Project Approval Gate. 
 

Project delivery may be broken down into the following stages: project concept, preliminary 

design, detail design, construction, and active commissioning.  Additional stages such as 
intermediate design and inactive commissioning may also be defined for complex projects. 

 
During the project concept stage, the single option should be developed into a fit-for-purpose, 

cost effective scheme, which can be validated at the Project Concept Gate. 

 
In preliminary design stage, the engineering design should be optimised to deliver the 

performance requirements per the functional specification and should be validated at the 
Preliminary Design Gate. 

 
For detail design stage, design should be sufficiently developed to allow engineering procurement 

to be completed and to begin major procurement, manufacture, and construction activities. The 

Detail Design Gate should be a sanction and validation gate, as well as a Customer hold point.  
This will allow the final design to be reviewed internally and by the Customer’s engineering 

validation team if required. 
 

During construction stage, all procurement, manufacture, construction and inactive 

commissioning activities should be completed prior to the Commence Active Commissioning 
Review.  

 
The project close out review and post investment appraisal should occur once the project meets 

the functional specification requirements and the project has been formally transferred to 

operations.  It is important that lessons learned are captured and available to future similar 
projects to consider at their planning stage. 

4.3 Project Arrangements and Documents 
 
This section describes the arrangements and documents that would be typically expected of a 

major nuclear engineering project involving construction.  These project and quality management 
arrangements are based on experience within the UK nuclear industry.  It should be noted that 

detailed arrangements and terminology vary between organisations and that decommissioning 

projects may not involve any construction.  The Safety Directors’ Forum (SDF) has published a 
UK Nuclear Industry Good Practice Guide on Supply Chain Quality Requirements. 

 
The purpose of these arrangements is to: 

 Ensure that nuclear safety requirements and implications are understood and 

appropriately managed, using the foundation that “Quality = Nuclear Safety”; 

 Establish and maintain consistent project management arrangements; 

 Ensure that all projects comply with the site licence; 

 Provide effective management arrangements built on risk, size and complexity; 

 Deliver projects to specified requirements; 

                                                 
1
 The term “phase” is sometimes used instead of “stage”. 

http://docs.wixstatic.com/ugd/d02498_7d3fcb278d234ac8a50ec6bfc6dbc8b7.pdf
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 Better define Licensee requirements to the supply chain; 

 Promote effective delivery in the supply chain; 

 Achieve maximum value from the supply chain; 

 Improve project cost and schedule performance. 

 

Key project documentation and controls are discussed below.  The extent that these are required 
depends on the complexity of the project and many of these documents develop during the 

progress of the project.  The expression “Delivery Organisation” refers to the organisation taking 
prime responsibility for delivery of the project; this may be the Licensee or for a turnkey project 

the Prime Contractor. 
 

Business Case  

The key to success of a business is to understand where investment should be made in order to 
maximise the achievement of targets and objectives in the most efficient and effective manner 

possible.  
 

It is essential that proposals for investment are presented in a clear and concise manner, while 

providing enough relevant information to enable sound decision making. The purpose of a 
business case is to provide justification for undertaking the proposed work.  It evaluates the 

benefit, cost and risk of alternative options and provides a rationale for the preferred solution.  
 

For Licensees that are government funded, HM Treasury’s The Green Book and supporting 

guidance provide a process and templates for business case preparation based on the Five Case 
Model.  The Five Case Model aims to minimise the chance of the project failing to meet its 

objectives due to inadequate scoping, planning and the consideration of associated risks.  The 
model requires that the business case be considered from five interdependent perspectives: 

 Is the business case supported by a robust case for change that provides a rationale for 

intervention? (Strategic dimension) 
 Does the scope and schedule optimise net value to society? (Economic dimension) 

 Is the proposal commercially viable? (Commercial dimension) 

 Is the proposal sound from a cost and revenue perspective? (The Financial Case) 

 Are the delivery plans sound? (Management dimension) 

 

Prior to the business case being submitted to the sanctioning body, it should be examined by an 

independent review panel in order to ensure that the content satisfies the above criteria.  The 
business case is a management tool which develops, from first inception as an initial business 

case, through to the final business case.  Various governance review points are required through 
the project’s lifecycle (Gated Process), at which point funding can be requested for the next 

stage of the project.  

 
Whilst striving to execute project delivery as efficiently and effectively as possible, history has 

shown that driving the completion of scope as quickly and cheaply as possible can lead to the 
project working to a schedule which is unachievable and results in cost overspend.  Independent 

review should be carried out to ensure that the schedule is not overly optimistic, the risk profile is 
commensurate with the scope of work, and that value for money will be delivered. 

 

Project Functional Specification  
The Project Functional Specification is effectively the commitment made by the project on what 

will be delivered for the funding requested.  It is key to managing project scope and to project 
governance.  The specification bounds the scope of the project deliverables.  It is also a key 

communication and vehicle for agreement between the project and its stakeholders.   

 
The Project Functional Specification is the internal specification for the project at the Initiate 

Project Delivery Gate and is not to be confused with a specification to be used for procurement 
via the supply chain.  A functional specification or performance specification is defined within BS 

7373-1 as ‘‘A document that specifies requirements in terms of features, characteristics, process 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/469317/green_book_guidance_public_sector_business_cases_2015_update.pdf
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 conditions, limits and exclusions defining the performance of the product’. 
 
The Project Functional Specification typically includes the following: Background; Scope; 

Requirements; Inputs/Feeds; Outputs/Products; Functional Performance; End State; 
Assumptions; Constraints; Dependencies; Exclusions; Annexes; References. 

Project Execution Plan (PXP or PEP)  

The PXP explains how the Delivery Organisation intends to deliver the specific scope within the 
agreed timescale, cost and to the appropriate specified requirements. 

 
The PXP should accurately depict all the required management system arrangements that the 

Delivery Organisation intends to deploy in order to deliver the project. 
 

Key focus should be the competence of the organisation and the methodology to be deployed in 

effectively managing the supply chain.  The PXP should be periodically reviewed to ensure 
compliance to specified requirements.   

 
Quality Assurance/Quality Control (QA/QC) Strategy  

The Project QA/QC Strategy explains clearly how the Delivery Organisation will deploy their 

Quality assurance and control processes to deliver the project to specified requirements.  The 
Strategy should be detailed in relation to the structure of the Delivery Organisation’s Quality 

arrangements, with special focus on supply chain management. 
 

In addition, it is essential that the Strategy defines the competence requirements for all Quality 
personnel and how the Licensee will disseminate the Project Quality requirements into their 

supply chain. 

 
The Strategy needs to align with or include the QA/QC resource profile for the project. 

 
Safety Case  

The Safety Case is developed to demonstrate that the proposed activity fulfils all relevant legal 

requirements and minimises risk to as low as reasonably practicable (ALARP), whilst achieving: 
 The strategic business drivers – the right job at the right time; 

 The optimum method of implementation – in the right way; 

 The use of relevant good practice. 

 

The justification that the risk associated with a proposal is ALARP should be rational, equitable 
and defensible and requires that either; 

 There is a net reduction in risk, from all types of harm, as a result of carrying out the 

proposal, and that the risk could not be reduced further except at a disproportionate 
cost; or 

 Any net increase in risk is justified by the overall benefit, and that the risk could not be 

reduced except at a disproportionate cost. 

 
The ALARP justification should recognise the overall risk impact across the facility and site and 

not just the risk associated with the proposal in isolation.  The duration of the risks associated 
with the proposal should also be considered as part of the justification. 

 

 
A new plant with no risk reduction role will need to demonstrate that risks are ALARP recognising 

that the benefits of the activity arise largely from the strategic commercial drivers. 
 

In both cases, the safety case should show that the proposal is being done the right way, that is, 

that various options have been considered and no reasonably practicable way could be found to 
reduce risk further. 
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The most straightforward way to show that risk is ALARP is to use approaches which have 

already been accepted elsewhere, if relevant, that could include good practice from outside the 
nuclear industry.  For new plants, relevant good practice usually means selecting appropriate 

design standards. 
 

Focussed Audits, Reviews and Metrics 

Key learning from nuclear projects is related to the importance of establishing appropriate 
assurance arrangements, including a focussed audit programme that cover all stages of the 

project.   
 

Many nuclear projects fail to invest sufficient time and effort in planning assurance activities at 
the front end of the project.  This can result in significant impacts on cost and schedule as 

organisations have made incorrect assumptions or have overlooked key activities. 

 
It is highly recommended that delivery organisations engaged on nuclear projects establish an 

appropriate risk informed assurance plan so that adherence to the Safety Case and design intent 
is maintained.   

 

Examples of Focussed Audits: Safety Case Process; Design Review Process; Design Change 
Process; Design Verification Process; Intelligent Customer Oversight Process; Supply Chain 

Assessment Process; Supply Chain Management Process. 
 
Examples of Focussed Reviews: Safety Case Reviews; Design Reviews; Design Change 
Reviews; Supply Chain Assessments. 

 
Suitable Subjects for Metrics: Design deliverables; Product Quality; Lifetime Records; Health 
and Safety Performance; Delivery against Schedule; Delivery against Cost Estimate; Cost of 

Failure. 
 

The above are not definitive lists and the actual audits, reviews, metrics selected will depend on 

the project and the requirements of the Delivery Organisation’s management system.   Audits, 
reviews, metrics and other assurance activities help to ensure that projects remain on track.  It is 

very important to invest in assurance planning at the start of a project as opposed to relying on 
increased Quality control at later stages. 

 

Contract Review Procedure  
The Delivery Organisation’s Contract Review Process must clearly define how Contract reviews 

are managed; the review must include all required Subject Matter Experts, including Design, 
Project Management, Commercial, Health and Safety, Quality, Project Controls, Risk, Engineering, 

Construction and Commissioning personnel.  All Contract reviews should be recorded.   A special 
focus for Contract reviews is the currency of the Contract Specifications and Standards, the 

Delivery Organisation’s proposed Tender Questions related to Contract Selection and Award and 

the quality of the proposed Supply Chain Works Information Package.  Additionally, the review 
should identify if there is any missing information within the supplied Delivery Organisation’s 

Works Information Pack. 
 

Specification Matrix  

It is the responsibility of the Delivery Organisation to clearly define the relevant Contract 
Specifications and Standards that are to be applied within the Project/Contract structure or 

Project Portfolio.  The relevant Specifications and Standards should be identified on a matrix and 
as a minimum contain the title of the Specification or Standard, the current issue and any related 

or underpinning Specifications or Standards.  The Specification Matrix should be managed as a 
live document and updated as required. 
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Works Information Package 

The Delivery Organisation is responsible for compiling and issuing an accurate Works Information 
Package to each of their suppliers.  The pack must contain all relevant Licensee supplied 

requirements such as Specifications, Standards, Contract Quality Requirements, drawings and 
any specific forms or templates. 

 

Accredited Suppliers List 
The Delivery Organisation is normally responsible for compiling and maintaining a Quality 

Accredited Suppliers List.  It is essential that the Delivery Organisation can provide documented 
evidence that all suppliers contained on the list have been subject to a robust selection process.  

This process typically involves considering supplier track record and other defined criteria. 
 

Supply Chain Selection Procedure 

The Delivery Organisation’s Supply Chain Selection Process should be applied using a risk-based 
approach.  The Delivery Organisation needs to demonstrate that a thorough review has been 

conducted against the supplied Works Information Pack issued to the potential suppliers.  The 
process must consider all relevant aspects of the potential supplier’s capability, such as Health & 

Safety (H&S) performance, Quality performance, financial stability, facilities and tooling, 

organisation and competence, and the Supplier’s specific supply chain management 
arrangements. 

 
Supply Chain Management Model 

All Delivery Organisations working on Major Projects or Project Portfolios should generate a 
Supply Chain Model.  The model should be risk-based and depict the totality of the supply chain 

and also identify the levels of audit, surveillance, inspection and test that will be carried out 

against each supplier. 
 

Plant and Equipment Schedule  
The Delivery Organisation’s Plant and Equipment Schedule should include; a full listing of the 

Contract Plant and Equipment, the related Quality Grading, individual PUWER (Provision and Use 

of Work Equipment Regulations) assessment and the Safety Function Class.   
 

Plant and Equipment Delivery Schedule 
The Delivery Organisation’s Plant and Equipment Delivery Schedule should depict the full list of 

required plant and equipment and the scheduled delivery dates.  It is essential that this schedule 

is both accurate and well maintained, so that the Delivery Organisation’s resource plan, budget 
and the overall Inspection and Test Plan can be accurately developed.  For Contracts that are in 

the Design stage, regardless if the Design is being delivered in-house or is sub-contracted, this 
Schedule is an essential tool to manage the Engineering resource and budget plan. 

 
Project Records Schedule  

Major projects should utilise a specific Records Schedule.  A portfolio of projects may utilise a 

joint Records Schedule.  The Project Records Schedule typically identifies: 
 The records to be generated by the project; 

 The retention period required for particular records; 

 Record titles and reference numbers; 

 Record owners; 

 The media, in which the record is to be supplied; and 

 Requirements for verified copies. 

Records must be generated concurrent with design, manufacture, fabrication, construction and 

commissioning.   
 

A sub-set of the records will require long-term retention for 30 years or more.  Records in this 
category may be designated as “Permanent” or “Lifetime” records.  It may be necessary to define 

a Lifetime Record Strategy.  
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Project Plant and Equipment Inspection and Test Plan 

The Delivery Organisation’s Master Inspection and Test Plan should be written in accordance with 
the Plant and Equipment Delivery Schedule.  It should identify specific resource requirements and 

inspection and test requirements allocated to individual items of Plant and Equipment, including 
Factory Acceptance and Functional test requirements.  The Master Inspection and Test plan 

should be used to capture the Plant and Equipment Schedule and Delivery Schedule. 

 
Site Licence Control and Supervision Model 

All Delivery Organisation appointments should be listed on the Site Licence Condition Control and 
Supervision Model.  Other required details are contact details, relevant qualifications and training 

requirements.  
 

Project Training Matrix  

The Delivery Organisation is responsible for developing, implementing and maintaining a project 
specific Training Matrix.  The matrix should identify all Contract personnel and the level of 

training required for individuals against defined roles.  A major project will require a standalone 
matrix, where a portfolio of projects may only require an overall matrix. 

 

Suitably Qualified and Experienced Personnel (SQEP) Packages 
The Delivery Organisation is responsible for developing, implementing and maintaining an agreed 

suite of SQEP packages for each member of the team.  Typical pack contents are the incumbent’s 
CV, training records, professional qualifications and associated role specification. 

 
Quality Plans  

Nuclear Quality Plans are typically produced for a specific deliverable such as; a detailed design, 

manufacture of a key item, civil construction, inactive commissioning or active commissioning.  
The document is based on the sequential activities required to deliver the item or service.  The 

activities are linked to; the relevant procedures, the person responsible and the documented 
evidence generated.  Quality plans also clearly identify hold points, witness points and required 

inspections.  Paper versions of Quality Plans may also contain sign off boxes for the Delivery 

Organisation against each relevant activity.  
 

Risk Management Plan and Framework 
The Delivery Organisation should develop and maintain a Project Risk Register.  The register 

should identify all relevant risks and grade them in order of significance.  The register should be 

reviewed and updated on a regular basis in order to reflect current project risks.  The Risk 
Management Plan should contain a set of allocated actions to manage identified risks.  

 
Manufacturing/Construction Contractor Questionnaire 

As part of the Supply Chain Selection Process it is recommended that the Delivery Organisation 
may utilise a Manufacturing Contractor Questionnaire.  This questionnaire should contain 

questions that are focussed upon defining the capabilities of manufacturing, fabrication and 

construction contractors. 
 

Supply Chain Specification Dissemination Strategy 
The Delivery Organisation has the responsibility to ensure that specified requirements are 

accurately disseminated throughout the supply chain.  Therefore, it is a necessity that the 

Delivery Organisation has a clear Dissemination Strategy.  This Strategy may be a section of the 
QA/QC Strategy or other project document.  

 
The strategy should include appropriate nuclear safety and specification awareness briefings. A 

risk-based approach should be taken that takes account of the contractor’s level of nuclear 
competence and awareness.  It may be necessary to brief the contractor on each clause of the 

specification to ensure they have full understanding of the requirements. 
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In addition, the Delivery Organisation should have a schedule of regular meetings with key 

suppliers.  Surveillances should be carried out to ensure that specified requirements have been 
successfully disseminated.  In addition, all Licensee contractor induction courses should include 

appropriate safety, environmental and security awareness material.  
 

Specification Awareness material that is included in the project and contractor inductions must be 

relevant to the scope of work being undertaken on the project. 
 

Plant and Equipment/Product Release Procedure 
The Delivery Organisation is responsible for authorising release of plant and equipment and 

product from a manufacturer’s works.  The Delivery Organisation may utilise their QC Inspection 
team to manage this process.  The release process typically involves inspection of the plant, 

equipment or product and the associated records as specified in the relevant Inspection and Test 

Plan.  Release of plant, equipment or products should only be carried out by SQEP personnel.  
Plant, equipment and products should not be released without verification that the required 

records are available; the issue of an appropriate release authorisation is required. 
 

Goods Inward Inspection Procedure  

The Goods Inward Inspection Procedure should be established on the Delivery Organisation’s site 
or facility to receive plant, equipment, products and consumables.  The process must ensure that 

all goods are received with a copy of the relevant documentation and are checked for quantities 
and transport damage.  Any reservations against the delivered goods or documentation need to 

be recorded and inadvertent use of the goods prevented.  Any goods that are found to be 
damaged or considered to be outside of specified requirements should be immediately 

quarantined.  Goods and associated documentation, such as certificates, should be appropriately 

stored.  Goods should be assigned an appropriate and unique identification number. 
 

Non-conformance Procedure 
The Delivery Organisation is responsible for ensuring that a Non-conformance procedure is 

established.  The procedure needs to apply both in the supply chain and on the Licensed site.  

The arrangements need to include: 
 Non-conformance documentation, i.e. Defect Notes and Concessions; 

 Quarantine arrangements; and 

 Corrective Action, Rework, Re-grade or Scrapping arrangements. 

 

Calibration Process 
The Delivery Organisation is responsible for establishing and maintaining an appropriate 

Calibration process.  All tools and equipment that require calibration should be uniquely marked 
and registered and be accompanied with the relevant calibration certification. Contractor 

calibration arrangements must be assessed and accepted by the Licensee. 

 
Verification Process  

The Delivery Organisation is responsible for ensuring that a Verification process is implemented 
and maintained in relation to Design outputs, releasing and installing Plant and Equipment, 

Lifetime Records and Commissioning.  The process should define the levels of Site Licence Holder 

and supply chain verification associated to specific work packages.  The process should also 
identify the level of certification that will accompany the design outputs, plant and equipment, 

product or commissioning output. 
 

Document Control and Records Management Procedures  

The Delivery Organisation is responsible for ensuring that document control and records 
management procedures are implemented and maintained.  Documents that become records are 

included on the Project Records Schedule.   
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Inspection and Test Plans (ITPs)  

Inspection and Test Plans should be discipline specific and relate to the build and associated hold 
points to deliver the scope to the specified requirements.  The Delivery Organisation should 

ensure that all suppliers generate Inspection and Test Plans.  The benefit of this approach is to 
break the work down into manageable packages and to encourage concurrent Lifetime Record 

compilation.  

 
Purchase Orders or specific Sub-contracts  

The Delivery Organisation’s Purchase Orders or specific sub-contracts are the general contract 
documents generated by the Delivery Organisation to its supply chain.  It is essential that these 

documents adequately define technical and Quality requirements.  As a minimum the following 
should be included: 

 Quality Grade; 

 Specification; 

 Drawings; 

 Material Type; 

 Quantity; 

 Certification requirements; 

 Inspection requirements, at vendor and/or on delivery; 

 Functional testing requirements, at vendor and/or on delivery; 

 Any special requirements such as packing, extra testing etc. 

 

Inspection Reports 
The Delivery Organisation is responsible for generating accurate inspection reports to capture all 

inspection results, including civil, electrical and instrumentation, mechanical build and fabrication. 
The gathered data can then be utilised to deliver Right First-Time metrics and associated trends. 

 
Specified Storage Area 

The Delivery Organisation is responsible for establishing a specified storage area on the Licensed 

site.  The storage area should satisfy the relevant requirements of the associated Licensee’s 
Specifications and must be maintained to agreed standards.  The specified storage area should 

contain a secure quarantine area. 

4.4 Nuclear Safety Focus in Projects 
 

Introduction 

The purpose of this section is to make all levels of Licensee and supply chain organisations aware 
of their responsibilities related to maintaining nuclear safety within projects.  The various 

disciplines within projects influence nuclear safety in their daily activities. 
 

What is Nuclear Safety? 

Nuclear safety in operations is about keeping nuclear materials controlled and contained at all 
times.  The consequences of a nuclear safety event can be so devastating that it must be 

ensured that it is virtually impossible for the event to occur.  Within decommissioning nuclear 
projects there may be a need to deal with legacy nuclear waste/materials.  All planning and 

arrangements need to safeguard the project, the plant, the business, the community and the 
environment.  Nuclear safety requires getting the design right and realising the design intent 

through the quality of workmanship.  All plant and equipment need to be manufactured to the 

specified requirements. 
 

A lot of new build projects are adjacent to active facilities.  Each stage of a project must establish 
appropriate nuclear safety arrangements for both project activities and any ongoing nearby 

operations. 
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Leadership Commitment 

The primary objective of any Licensee has to be to establish a suite of robust nuclear safety 
arrangements within the organisation and their supply chain.  The Licensee’s Leadership has to 

be fully committed to delivering this objective in each stage of their project. 
 

Project Nuclear Safety Culture 

Nuclear safety culture is about how everyone working on the project behaves.  A vital aspect of 
this culture is the professionalism and example set by the project team.  The responsibility and 

authority for nuclear safety must be well defined and clearly understood.  The Project Lead Team 
must reinforce nuclear safety on a regular basis. 

 
Supervisor selection must consider the candidate’s ability needed to build a strong nuclear safety 

culture.  Supervisors lead in the field via coaching, mentoring & reinforcing standards to get the 

best out of the workforce.  Supervisors need to recognise that production goals, if not properly 
communicated, can send mixed signals.  Supervisors must support and encourage conservative 

questioning and decision making. 
 

The culture should allow individuals to raise concerns without fear and demonstrate a 

questioning attitude by challenging assumptions, investigating anomalies and considering adverse 
consequences.  The job does not proceed in the face of uncertainty. 

 
Guidance on the application of nuclear safety culture to nuclear new build is provided in the 

Royal Academy of Engineering’s publication Nuclear Construction Lessons Learned 
Guidance on best practice: nuclear safety culture.  The World Association of Nuclear Operators 

(WANO) has published a principles pocketbook on the traits of a healthy nuclear safety culture. 

 
The Challenge of balancing the demands of Quality, Cost and Schedule 

The interaction between Quality, Cost and Schedule must be clearly understood.  This interaction 
will vary, as it depends upon the complexity and Quality Grade of the plant and equipment.  If 

there is a failure to recognise this interaction in design, the pressure will always come in the 

construction, manufacturing or installation stage.  The focus will invariably shift to Cost and 
Schedule at the expense of Quality.  This is not acceptable because of the nuclear safety 

consequences of an inadequate focus on Quality.  
 

One key to avoiding problems is to define clear specification and acceptance criteria.  It is 

important to avoid unclear general statements like “workmanlike finish” or “testing to be agreed 
with the contractor”. 

 
Designers need to produce a structured Engineering Schedule, including Safety Function Class, 

Quality Grade, Licensee Design inputs and Long Lead Item requirements.  Technical 
Specifications need to include clear acceptance criteria, clear NDT requirements and clear 

inspection and test requirements.  

 
Key questions to be asked by Quality Professionals in all organisations in the supply chain are: 

 Is the functional specification fully understood? 

 Are the Design, Engineering Schedule and Technical Specifications absolutely clear? 

 Are there clear dissemination and communication arrangements to ensure requirements 

are understood? 
 Have adequate oversight arrangements been established? 

 How many reviews and what involvement in reviews is required? 

 What are the key items and issues to focus on in manufacturing and construction? 

  

 
Nuclear Safety in Construction and Manufacturing  

Nuclear Safety in construction is all about realising the design intent and this requires that the 

Quality of Workmanship meets the specified requirements.   ONR Technical Assessment Guide 

https://www.raeng.org.uk/publications/reports/etf-ncll-nuclear-safety-culture
https://www.raeng.org.uk/publications/reports/etf-ncll-nuclear-safety-culture
https://www.wano.info/getmedia/49f169b0-a385-4cd2-a7d8-2f64b64cd8d2/WANO-PL-2013-1-Pocketbook-English.pdf.aspx
http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-076.pdf
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NS-TAST-GD-076 “Construction Assurance” contains general guidance and advice on aspects of 

civil engineering construction assurance. 
 

Intelligent Customer (IC) role and Contractor assessment 
ONR Technical Assessment Guide NS-TAST-GD-049 “Licensee Core and Intelligent Customer 

Capabilities” defines ONR expectations in relation to Licensee Intelligent Customer (IC) capability.  

The guide states “The primary responsibility for the safety of a nuclear installation rests with the 
licensee.  The licensee must be able to demonstrate sufficient knowledge of the plant design and 
safety case for all plant and operations on the licensed site.  The licensee must be in control of 
activities on its site, understand the hazards associated with its activities and how to control 
them, and have sufficient competent resource within the licensee organisation to be an 
‘intelligent customer’ for any work it commissions externally.” 
 

The Delivery Organisation needs to ascertain contractor’s actual capability before letting a 
contract.  It is important to examine capability through assessment visits.   

 
The IC needs to consider how to supervise the contractor.  The contract review process can be 

used to ensure initial and ongoing understanding by contractors of the requirements.  It is 

important to focus on critical items and their associated quantities and production schedules.  
Relevant detail should be included up-front in Quality Plans.  Pre-job briefs and other direct 

communications with operatives are important.  They help to make sure that those involved 
understand in important activities understand the key requirements.   

 
The compilation of the Lifetime Records needs to be regularly monitored.  It is much more 

difficult to deal with records’ inadequacies once items have been delivered.  Lifetime Records are 

very important and need to receive a level of attention similar to other types of deliverables. 

4.5 Independent Nuclear Safety Assessment (INSA) 
 
INSA is an assurance function whose remit is to provide an independent professional opinion on 

the adequacy of plant and process to safely deliver the design intent in line with relevant nuclear 
industry standards and safety case methodologies.  

 
INSA is normally undertaken on higher consequence safety case documentation prior to 

submission for acceptance at internal reviews at a Management Safety Committee or Nuclear 
Safety Committee.  The expectation is that INSA comments will be adequately addressed by the 

project during the course of the INSA review.  ONR take considered account of the 

demonstration of satisfactory INSA in undertaking their own assessments.  Relevant guidance is 
provided in the following ONR Technical Assessment Guides: 

 NS-TAST-GD-005 Guidance on the Demonstration of ALARP (As Low As Reasonably 

Practicable); 
 NS-TAST-GD-050 Periodic Safety Reviews (PSR); 

 NS-TAST-GD-080 Challenge Culture, Independent Challenge Capability (including an 

Internal Regulation function), and the provision of Nuclear Safety Advice.  

 

INSA will target key aspects aimed at confirming the adequacy of the design to be fault tolerant 
in relation to the intended process.  The review should aim to identify any circumstances where 

there is a fault condition that could lead to a dangerous situation occurring.  An example would 
be that the design has not recognised the potential for flammable gases in a vessel ullage with 

the potential for an explosion to occur. 
 

It is important that an INSA assessor is suitably qualified and experienced (SQEP) and 

independent.  Assessors must not be involved in the design or production of the safety case or 
have any ownership of the final output.  

 

http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-076.pdf
http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-049.pdf
http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-005.pdf
http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-050.pdf
http://www.onr.org.uk/operational/tech_asst_guides/ns-tast-gd-080.pdf
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INSA focuses on issues that could undermine the successful achievement of the safety case, 

whether that be inadequate safety assessment or in the hardware itself (pipes, vessels, shielding 
etc).  There is one consistent element, which is that potential for failures can lie in any aspect of 

design/manufacture/operation.  Vigilance is needed at all stages and INSA provides one of the 
reassurances of adequate defence in depth.  

 

4.6  Nuclear Safety Committees (NSC) 
 
It is a requirement of the Site Licence Condition 3 that nuclear sites have a Nuclear Safety 

Committee which includes independent members.  One of the key roles of the committee is to 
understand and challenge safety proposals to ensure that they are sound before they are 

referred for ONR or other regulatory approval.  Guidance on the Nuclear Safety Committee is 

provided in ONR Inspection Guide NS-INSP-GD-013. 
 

Safety cases and modification proposals are categorised as to their potential impact; only those 
with high impact are routinely considered by the Nuclear Safety Committee.  Major project cases 

and modifications are often in this category, so the NSC provides independent advice to ensure 

the technical soundness of the project.  INSA reviews are made available to the NSC. 

 
4.7 Key Learning from Nuclear Projects – Why they fail 
 
Nuclear projects can be complex, expensive and take several years from the original business 

case being made through to handover to operations or for decommissioning projects site 
clearance.  Experience has shown that the more rigorous the up-front planning, the more likely 

that the project will succeed. The common pitfalls are: 
 Unrealistic Programmes; 

 Lack of front-end investment into assessing supplier’s capabilities; 

 Out of date Licensee Specifications; 

 Inaccuracy of Works Information; 

 Incomplete design/design amendments; 

 Contractors failing to understand the extent of and manage their own supply chain; 

 Failure to clearly disseminate specified requirements through multiple tiers of the supply 

chain; 

 Lack of contractor competent resources, work package managers, Project Management, 

Quality Control Inspectors and Subject Matter Experts in relation to welding and Non-

Destructive Testing; 
 Focus on cost and schedule at the expense of Product Quality; 

 Main contractors failing to understand the complexity of the fabrication processes; 

 Unreasonable pressure placed on sub-contractors as a result of unrealistic programmes 

and lack of understanding in relation to complexity of build and specified requirements;  

 Supply chain failure to deliver Nuclear Grade materials, which are much more difficult to 

produce, test and certify; 
 Failure to hold the contractor to account for poor performance. 

 

The Royal Academy of Engineering’s publication Nuclear Lessons Learned, published in 2010, 
identifies lessons learned from a number of new build projects.  IAEA publication NP-T-2.7 

provides guidelines and experience from nuclear power plant construction projects. 

http://www.onr.org.uk/operational/tech_insp_guides/ns-insp-gd-013.pdf
https://www.raeng.org.uk/publications/reports/nuclear-lessons-learned
https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1537_web.pdf

