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4 PHWR 

3500 MW

~20% Ontario’s supply 



Phased Project Management

Initiation

•Technical Assessments

•Condition Assessments

•Economic Feasibility

•Contracting strategy

•Board and shareholder  
approvals

Definition Execution

•Shut-down, defuel and  
dewater

•Isolate unit from station

•Component Removal

•Waste reduction and  
storage

•Installation of components

•Load fuel

•Return to Service

2007-2010

•Regulatory Approvals

•Integrated Safety Review

•Integrated Implementation  
Plan

•Cost and schedule

•Infrastructure upgrades

•Awarding of contracts

•Mobilize and train

2016-2026

p3

2010-2015



Pre-Planning Unit 2 Refurbishment

Early Learnings from the Industry

 Full scale Mock-up

 Infrastructure Upgrades &  
Campus Plan

 Waste Processing Optimization

 60% Bulk-work

 Unit 2 followed by Units 3, 1 & 4

Industry  
Best  

Practices

Bruce
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Video Link – Training Mock up

Vogtle

Pickering

Pt. Lepreau

Wolsong

Embalse

https://youtu.be/ALFdzK7hvRM
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43 Months

Refurbishment Schedule Plan vs Forecast

33 Months

Driving Improvements
• Culture
• Innovation
• Lessons Learned

32 Months

30 Months
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Culture that Drives Continuous Improvement
OneTeam Culture
 Leadership Development

 Secondments

 Trades Empowerment

 Training Effectiveness

Innovation
 LEAN Process Improvements

 Tooling Innovation

Lessons Learned
 Work Team Optimization

 Hybrid Schedule

 Engineering Replication

 RP Improvements

Enabling  
Behaviors

 Safety and quality first

 Empowered and  

accountable

 Trust and Respect

 Open and Transparent

 Continually improve and  

drive opportunities
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Work Planning Project  
Assurance

Quality  
Management

Field Support

Process  
Improvement

Constructability Trades Resource  
Management

Lessons Learned

Delivering project excellence through world class construction management

Construction Center of Excellence Services

57d
DNGS U3

Critical Path  
Improvement

Refurbishment
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Lessons Learned
Over 4,000 Lessons Learned documented to capture tacit knowledge and 
experience gained through Unit 2 planning and execution
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Lessons Learned built into Unit 3

I. Industrial Safety and Radiological Practices
II. Tooling changes / upgrades
III. Training for Proficiency
IV. Process improvements
V. Work Stream optimization and

organizational  alignment
VI. OneTeam culture advancements
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I. Industrial Safety & Radiological Practices
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Powered Air Purifying  Respirators (PAPRs)

Falling Object Prevention

• Leading Innovation with PAPRs to replace 
plastic suits

• Cost reduction of ~40%
• Improved mobility and reduced risk
• Relief on the station breathing air systems
• Improved worker morale

• 92% reduction in higher potential falling-object 
incidents on Unit 3 versus Unit 2.

• All tools used at heights required to be tethered
• Kickplates installed on all walkways
• Dandex sheeting installed on walkways and work 

areas to prevent objects from slipping through 
small openings.



• A dedicated Innovation Project Team successfully  
saved 90 days on Critical Path with an investment of
$75 Million

• Significant volume reduction of radioactive waste &  
shipments

• Eliminated contamination issues from Garter Spring  
debris and reduced Lead blanket shielding (7d U2 delay)

II. Tooling Changes and Upgrades

Video Link – PT/CT Removalp13

https://youtu.be/dl__3EjxUAw


III. Training for Proficiency
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Feeder Removal Training

• Implemented U2 Lessons Learned into subsequent unit training 
program (e.g. falling object prevention, Foreign Material Exclusion 
(FME) and time-saving techniques).

• Increased the duration of training and use of the Mock-up facility.
• All candidates required to pass a performance test in full RPPE, 

before being allowed into the field.



IV. LEAN / Kaizen Process Improvements
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Process Mapping: Bulkhead Install



• 26-day Critical Path reduction realized on Unit 3
• LEAN/Kaizen methods & culture adopted
• Equipment modifications and innovations implemented
• Training improved to optimize proficiency
• Tooling jigs developed to reduce rework

Bulkhead Shielding Installation

Training Aid
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V. Work Stream Optimization & Organizational Alignment
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Work Stream Optimization

• Three standalone specialized teams (i.e. Lead In/Removal, Feeders Install & FC Install/Lead Out) 

allows broader scope of control by distributing decision-making deeper into the organization.

• Specialization allows high-proficiency teams to repeat the same work, improve through lessons 

learned and perform at an increasingly high level for subsequent units.

• This format is particularly beneficial during the overlapping outages for Units 3, 1 & 4.



VI. OneTeam Culture Advancements
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ONE Team  =  One OPG
• Project leadership roles are staffed by an OPG or vendor partner employee, 

based on “best qualified individual”.   This removed the “Us vs. Them” attitude.

• Fosters support for Leadership and a collaborative work environment.



U3 Improvements Realized ToDate

Redesign of new  
PT/CT Tooling

Improvement on  
Bulkheads

Installation of  
End Fitting Caps

33
days

26
days

Innovative tooling designed to combine  
work in parallel

Kaizen Process improvements contributed  
to reduce touchpoints

Improved material movement, training, skills  
and field rapid efficiency gains

Implemented new ideas to increase safety,  
productivity and lower cost to theProject

10
days

Powered Air  
Purifying

Respirators

$  
40%
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Lessons Learned Culture
Engage Employees | Innovative Solutions | Recognition

Leadership Buy–in

Communication

People Recognition  

Measure & Report

 COVID-19

 Assurance

 Alignment

 Innovation
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Proven Success: Savings Realized &  
Efficiency Gains

Remove FM Bridge  

CT/PT Removal  

Tubesheet Bore Cleaning

Installation EF Caps  

Sever Bellows  

Dummy Fuel Bundle  

Feeder Removal

Containment Test  

End Fitting Removal  

Bellow Inspection  

Bulkhead Installation

Unit 3 Cost  
Improvement

$136M
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• Lessons Learned (LL) has been a critical part of  
the overall Refurbishment success

• The LL program at Refurbishment is being  
leveraged by the OPG Enterprise Project  
Organization

Proud but not Satisfied

OPG Lessons LearnedTeamp22

Unit 3 Lessons Carried Over to Unit 1

Sequence activities and additional operators to use 
two defueling trolleys

25 
days

Two Trolley 
Defuel

Elimination of Bulkhead  Shielding for DNRU1 and
DNRU4

29 
days

Reactivity 
Management

Enhancements 
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Questions?
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