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Course Introduction 

This course will teach you how to succeed in the defining phase of a project. 

In Safety Critical industries—especially Civil Nuclear—Commissioning & Start-Up (CSU) plays a 

pivotal role in determining project success. When done well, CSU ensures facilities start up safely, on 

time, and in compliance with environmental and regulatory requirements. When mismanaged, it can 

lead to delays, cost overruns, safety breaches, and loss of public trust. In this context, effective CSU is 

not just a technical necessity—it is a societal obligation. 

Civil Nuclear today spans a wide spectrum—from major power plants like Hinkley Point C, to next-

generation Small and Micro Modular Reactors (SMRs and MMRs), and the complex domain of nuclear 

decommissioning. Each demands rigorous CSU planning, aligned with ONR guidance, CDM 2015, 

and international standards. 

The MasterClass Series of CSU training courses is designed for Safety Critical industries, where 

failure in Systems Completion can have serious human, environmental, and economic impacts. This 

course answers the following crucial questions: 

• What is commissioning? 

• What is systems completion? 

• When and how should construction transition from Areas to Systems? 

• How should I perform as an interdisciplinary CSU team member or stakeholder? 

• What are the critical success factors for CSU? 

• How do we measure and improve a project’s Commissionability? 

Target Audience 

This course is aimed at professionals with direct responsibility for planning, delivering, or assuring 
Systems Completion and Commissioning & Start-Up (CSU) on Civil Nuclear projects. It is 

particularly suited to: 

• Commissioning Engineers and CSU Managers responsible for execution 

• Project Engineers and System Owners managing scope handover and readiness 

• Operations Readiness personnel involved in the transition from project to operations 

• Design and Interface Engineers accountable for system-level commissioning logic 

• Construction Superintendents and Area Leads coordinating system turnover 

• Regulatory Affairs and Assurance professionals supporting ONR and internal readiness reviews 

Participants typically come from major nuclear new build programs (e.g., NPPs, SMRs), 

decommissioning projects, or client-side teams tasked with oversight of Tier 1 contractors and EPCs. 

The course is ideal for those seeking to build confidence in CSU concepts, improve cross-discipline 

coordination, and support project delivery in line with ONR expectations, CDM 2015, and 

international standards. 

While grounded in the context of Civil Nuclear, the principles can also be applied in other Safety 

Critical project environments where CSU is essential. 
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You Will Learn 

By the end of this course, you will have learned how to: 

• Deliver a safe, assured and timely CSU program on a Civil Nuclear project 

• Justify, defend, and maintain a CSU budget throughout the project lifecycle 

• Apply Systemization and develop a logic-based sequence for plant Start-Up 

• Conduct Gap Analysis and translate findings into action 

• Plan and execute off-site Pre-Commissioning activities, especially for modular builds 

• Align stakeholders—including Construction, Engineering, and Operations—around CSU priorities 

• Understand the interface between CSU and the Nuclear Safety Case 

• Meet expectations of UK regulatory bodies, particularly ONR and environmental agencies 

• Support the demonstration of readiness for key milestones such as PSSR and Active Commissioning 

• Embed Process Safety, barrier management, and ALARP principles within CSU activities 

• Evaluate and improve Commissionability as a measurable performance driver 

The overall learning objective is to build capability in Systems Completion and CSU that supports 

regulatory assurance, strengthens project delivery, and upholds the societal duty of care expected in 

the Civil Nuclear sector. 

Industry and Standards 

This course is tailored to the diverse and evolving needs of the Civil Nuclear sector in the UK and 

internationally. It addresses the application of Systems Completion and CSU in different nuclear 

project types, including large-scale Nuclear Power Plants (NPPs), Small Modular Reactors (SMRs), 

Micro Modular Reactors (MMRs), and decommissioning programs. 

Participants will gain an understanding of the regulatory, technical, and operational expectations 

across these project types, with practical examples and structured guidance aligned to: 

• Office for Nuclear Regulation (ONR) guidance and UK CDM 2015 

• IAEA Safety Standards and international regulatory frameworks 

• ASME NQA-1 and US DOE quality and safety requirements where applicable 

• API Recommended Practice 1FSC, NORSOK Z-007, and other globally recognised 

CSU standards 

• Insights from projects in Safety Critical industries where CSU is applied under complex 

regulatory conditions 

Nuclear Project Type Applicable Standard 
MasterClass 

CSU 

New build: 300MW+ ONR, CDM 2015, IAEA, ASME NQA-1 ✓ 

Small Modular Reactors: 20MW to 300MW ONR GDA, IAEA SSR Series, EA EPR1 ✓ 

Micro Modular Reactors: 1MW to 20MW IAEA NP-T-2.10, Site-specific conditions 

ONR Innovation Office2 
✓ 

Decommissioning ONR Licence Conditions (esp. LC21), IAEA 

GSR Part 6, EPR 
✓ 

 
1 Environment Agency Environmental Permitting Regulations 
2 Guidance from ONR’s Innovation Office and engagement through the Generic Design Assessment (GDA) process. 



 

 

MasterClass Series Engineer - Civil Nuclear 

Principles of Systems Completion with CSU 

High Level Course Outline 

 
 

www.masterclass-csu.net 4 May 2025 

Agenda 

Day 1: Course Overview and Phase 1 - Preparation 

• Welcome, introductions, and safety moment 

• The role of CSU in project assurance and delivery success 

• Influence of CSU on schedule, risk, and Commissionability 

• What is Commissioning? What is Systems Completion? 

• Understanding Front-End challenges and planning for CSU success 

• Key principles of Systemization and Start-Up logic 

• Regulatory context: CDM 2015, ONR guidance, IAEA Safety Standards 

• Aligning stakeholders: roles, responsibilities, and expectations 

• Mechanical Completion and Systems Turnover concepts 

• Lessons Learned vs Organisational Learning 

• Evening assignment: case-based reflection 

Day 2: Phase 2 - Implementation 

• Safety moment and review of Day 1 key points 

• CSU planning, documentation, and structured sequencing 

• Readiness criteria and progress tracking fundamentals 

• Managing CSU interfaces: engineering, construction, operations 

• Managing materials, consumables, and commissioning spares 

• Role of testing and verification during implementation (FAT, SAT, etc.) 

• Introduction to CSU risk controls: isolation, SIMOPs, and barriers 

• The CSU Team: competence, training, and accountability 

Day 3: Phase 2 – Implementation (continued) 

• Safety moment, Key Learning Points from Day 2 

• Cleaning, Drying, Leak Detection and Hot Oil Flushing 

• Tags, Checksheets, Certificates and Punch List Management 

• Completions Pyramid and Turnover Process 

• Streamlining Workflows and the Work Authorization Matrix 

• Process Safety Management 

• Barrier Analysis 

• Verification and validation of commissioning logic for nuclear systems 

Day 3: Phase 3 - Close out 

• Safety moment and review of Day 2 learning 

• Assurance, verification, and final system readiness 

• Pre-Start-Up Safety Review (PSSR) and Management of Change 

• Integration with Site Licence Conditions and the Nuclear Safety Case 

• Demonstrating readiness to the Regulator (ONR) 

• Start-Up preparation and operational handover 

• Embedding Lessons Learned and planning for future shutdowns 

• Measuring Commissionability as a strategic performance indicator 

• Final words, feedback, and course close 
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About the Instructor 

The course was created and is delivered by Alan Mills CEng FIMarEST, founder of Falcon 

Global Ltd and the architect of the MasterClass CSU training programme. With over 40 

years of international experience in the successful execution of major capital projects, Alan brings 

practical insight and a strategic perspective to CSU that few can match. 

A Chartered Engineer and Fellow of the Institute of Marine Engineering, Science & Technology, Alan 

is also the creator of Zenator, a widely adopted digital platform for Systems Completion and 

Commissioning. He serves as an Expert Witness in project delivery and CSU-related disputes. 

Alan has worked with many of the world’s leading Operators and Contractors across Nuclear, Oil 

& Gas, Renewables, and Petrochemicals, consistently advocating for improved project 

performance through better CSU practices. 

MasterClass CSU – Civil Nuclear is the only publicly available training of its kind approved by the 

Engineering Construction Industry Training Board (ECITB) in the UK or EU. It received 

formal ECITB approval in 2024, reinforcing its relevance and rigour for Safety Critical projects. 

 

  


