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Good afternoon, members of Durham Nuclear Health Committee and community members joining today. My name is Abraheem Waraich and I am Project Director of Project Execution for the Darlington Refurbishment Project. Thank you for the opportunity to speak to you this afternoon. Today, I would like to provide you with a status update on the Darlington Refurbishment Project and I'm happy to answer any questions you may have. We are proud of the more than 50-year history we have in Durham Region. We are the largest employer in the Region, and the majority (65-70%) of OPG’s 8,000 employees who work in Durham also live here and contribute to the well-being of the community. 



Darlington Nuclear
• One of the world’s top-performing nuclear stations.

• Four-unit station generates 3,512 megawatts.

• 20% of Ontario’s electricity or enough power for about 2 million homes.

• Gold Level certification from the Wildlife Habitat Council (WHC).

• Recognized for performing to exceptionally high levels of safety, operational 
performance and equipment reliability by the World Association of Nuclear 
Operators (WANO).

• Only site in Canada licensed for new nuclear build with completed and 
accepted environmental assessment.

Isotope Production

• The unique design of Darlington’s CANDU reactors allow isotopes to be 
removed while the reactor is still online.

 Cobalt-60 (Co-60)
 Molybdenum-99 (Mo-99) 
 Yttrium-90 (Y-90)
 Helium-3 (He-3)

Presenter Notes
Presentation Notes
• Constructed in 1980s and 1990s.  First unit (Unit 2) commissioned in 1990). All four units fully in-service by 1993• Darlington station has 85% public support• The Darlington Nuclear Generating Station was once again recognized for performing to exceptionally high levels of safety, operational performance and equipment reliability - an accomplishment that is a testament to our focus on safety and execution, and a level of performance that has been sustained for 12 consecutive years.



Darlington 
Refurbishment

20-year project: 10 years of planning, 10 
years of work. 35-44 months per unit.

$12.8B investment

14,200 jobs per year.

$89.9B dollars into Ontario’s GDP.

96% of expenditures spent within Ontario – 
revitalized nuclear supply chain.

Presenter Notes
Presentation Notes
Refurbishment project team are replacing major reactor components, upgrading key plant systems, and making substantial safety and equipment investments. As is the case with CANDU reactors, they have a life limiting component, the pressure tubes, that requires replacement at the mid-point of the unit’s operations.  The time for this for Darlington was no later than 2020, and as such, we started planning for the refurbishment in 2007. I want to point out that we started executing the refurbishment outage of the first unit (Unit 2) almost 10 years prior, followed by another 10 years to complete the refurbishment of all 4 units. Work on units 3, 1 and 4 did overlap.It is a big mega project to replace all the major reactor components as well as many balance of plant components.We also made some substantial safety improvements in the units and across the station.Challenges on Nuclear Projects:Nuclear power plant projects exhibit greater and more frequent cost overruns and delays compared to other electricity generation infrastructure mega-projects – Why?Complex project governance compared to other technologiesPoor estimates due to the lack of design maturity resulting in redesign during constructionChanging regulatory requirements/Licensing amendmentsChallenges for the supply chain to meet nuclear quality assurance standardsInefficient resource allocation and competition for resourcesInefficient oversight and low reactivity to change during constructionInadequate risk identification and assessmentCommodities (steel, copper, concrete, etc) and manufacturing capacity needed in the design and construction of new power plantsLimited capacity of EPC (Engineering, Procurement, and Construction) firms and equipment manufacturers willing to take on significant riskLimited number of manufacturers and suppliers (Eg. Heavy forgings, competition with petrochemical, refinery industries)What do we do differentlyDetailed designs must be complete and ready for construction. The design configuration should be frozen when adequate design maturity has been achieved, and systematically replicated as many times as possible, capitalizing on multi-unit and series effects to build up supply chain capabilities A strong, experienced project management team is essential to ensure proper project execution and to deal effectively with all interfaces and unexpected situations. Regulatory regime predictability and stability are preconditions to implement these measures. Take advantage of serial construction with multi-unit projects on the same site and/or the same reactor design on several sites Develop a phased release strategy/gated process that aligns with maturity of planning, including scoping, design, estimating, cost and budget developmentEstimates won’t get better with time, get better with project definition and maturityProjects do not get into trouble overnightEnsure your metrics provide information to act – standardize them to enable ease of useThe earlier the warning signs are discovered, the more opportunities exist for recoveryHave a questioning attitudeEstablish a One-Team model – leverage alliance, IPD contracts – who is best for the job.  Clarify the Division of Responsibility between all project participantsAs an owner – be active – don’t rely on your contract to save the project.Streamlining and reduction of documentation including quality assurance and quality controlWelcome independent oversight to give you a fresh perspective on the project.



Unit 2

Refurbishment Outage Schedule

Updated June 10, 2024

Unit 3

Unit 1

Unit 4

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

*Total duration 120 months

Complete – Currently in scheduled maintenance outage

In progress – new fuel load complete; Reactor Control Hold Points underway

In progress – Calandria Tube-Pressure Tube  Removal underway

Q4 2016 – Q2 2020

Q3 2020 – Q3 2023

Q1 2022 – Q1 2025

Q3 2023 – Q3 2026

Complete – Operating 100% full power

Presenter Notes
Presentation Notes
This is our overall schedule to refurbish the 4 units.  A couple of key things to note.We started with Unit 2, and, decided to complete it prior to commencing the subsequent units.  This allowed us to de-risk the total program and focus in on one unit, and apply lessons learned to the remaining units.  Unit 2 was completed in June 2020, and we applied more than 4,000 lessons learned to Units 3, 1 & 4.Unit 3 was returned to service July 2023 (169 days ahead of schedule).Unit 1 came offline in Feb. 2022 and is nearing completion of reactor reassemblyUnit 4 came offline in July and is currently in the disassembly stage 



Unit 2 – Refurb Complete 
and Operating at Full Power

Update:

• Over 4,000 lessons learned from the knowledge and experience gained on      
Unit 2 during planning and execution.

• Ongoing lessons learned built into plans for Units 3, 1 & 4.

Isotope Update:  

• Installation of an innovative Target Delivery System by Laurentis Energy Partners 
and BWXT Medical Ltd. in Dec 2022 - life-saving Molybdenum-99 (Mo-99) and 
Yttrium-90 (Y-90) isotopes will be produced in Unit 2 reactor (pending CNSC and 
Health Canada approval)

• A world-first for a commercial power reactor; Unit 2 will be the only source of Mo-
99 in North America

• Mo-99 used in 30 million annual diagnostic procedures world-wide; Y-90 used in 
liver cancer treatment

On June 4, 2020, Unit 2 was reconnected to Ontario’s 
electricity grid, after a 44-month refurbishment
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Presenter Notes
Presentation Notes
On June 4th we celebrated third anniversary of Darlington Unit 2 return to service. Despite many challenges that we had in the first of four units execution we managed to successfully start up the unit on time and on budget and it worth mentioning that all of this was done when we were at the height of a global pandemic. In preparation of subsequent units execution, we incorporated over 4000 lessons learned in unit 2 for more efficient work practices and so far results have been very positive on the units that are currently going under refurbishment on all four pillars of the project being safety, quality, cost and schedule. After the completion of Unit 2 refurbishment, Laurentis Energy a subsidiary of OPG in partnership with BWXT Medical division installed an innovative target delivery system for production of Molybdenum-99 also know as Molly-99 in reactor core in December of 2022.  The design, manufacturing and regulatory approval of this delivery system took just over 3 years.  Molly 99 decays to Technetium 99  which is widely used in medial industry for diagnostic imagining and the unique design of Candu reactors allow for extraction of the isotope while the reactor is online. Darlington unit 2 is the only commercial reactor in north America that has such capability, and its Mo-99 production contributes to over 30 million diagnostic procedures world-wide each year. Unit 2 2024 – completed its maintenance outage and returned to service in mid-May. It continues to operate near or at 100 percent full power. 



• Unit 3 Refurbishment started September 3, 2020. 

• Execution outage was deferred 3 months to ensure no COVID-
19 pandemic-related issues

• Lesson Learned from Unit 2 - Combined Calandria Tube-
Pressure Tube Removal series saved 30 days on Critical Path

• Static commissioning of Turbine Control modifications 
completed Sept 2022; successful first-of-a-kind at Darlington 
and in the nuclear industry

Isotope Update: 

• Cobalt-60 production capabilities have been installed into Unit 
3 reactor

• Ontario CANDU reactors produce 50 per cent of the world’s 
supply of Cobalt-606

Unit 3 – Refurb Complete 
and Operating at Full Power
On July 17, 2023, Unit 3 was reconnected to Ontario’s 
electricity grid, 169 days ahead of schedule 

Presenter Notes
Presentation Notes
Unit 3 – completed its steam generator outage and returned to service in mid-April. It continues to operate near or at 100 percent full power. OPG solutions with Cobalt-60About 40% of the world’s single-use medical devices, such as syringes, gloves, implants and surgical instruments, are irradiated and sterilized with Cobalt-60. The isotope emits gamma radiation, which makes it ideal to enhance the safety of medical products and perishable foods such as fruits, meats and spices.Currently, Cobalt-60 is extracted from reactors at Pickering Nuclear and Bruce Power's Bruce B plant every 24 to 30 months. We are expanding Cobalt-60 production to Darlington Nuclear to ensure a steady supply as operations at Pickering transition to their own refurbishment program. Ontario’s CANDU reactors produce 50% of the world’s supply of the isotope.
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Unit 1 Status Update
• Breaker opened on Unit 1 (Feb. 15, 2022) 
• Marked the halfway point in the Darlington 

Refurbishment Project and 
• The refurbishment of two different units at the 

same time for the first time ever at Darlington 
(Units 3 & 1) 

• Reactor disassembly complete (Apr 2023)
• Reactor reassembly complete (Dec 2023)

• 960 feeder tubes, 960 endfittings, 480 calandria 
tubes and 480 pressure tubes

• New Fuel Load complete (May 2024)
• Restart Control Hold Points are underway
• Return to Service in Q4 2024

Presenter Notes
Presentation Notes
Station Status Unit 1 – in the later stage of refurbishment outage; Unit 1 reactor reassembly is complete, and crews finished loading 6,240 bundles of New Fuel into the reactor on May 12.   On june 10, the Primary Heat Transport (PHT) system was successfully filled. This significant milestone on our Unit 1 Return-to-Service journey signifies that the newly re-built PHT system components are leak tight and ready to receive heavy water. 



Unit 4 Status Update
• Breaker opened on Unit 4 (July 19, 2023) 

• One day after Unit 3 Return to Service

• Marked the three-quarter point in the Darlington 
Refurbishment Project and 

• The refurbishment of two different units at the same 
time for the second time at Darlington (Units 1 & 4) 

• Completed work:

• Reactor Defueled (Sept 2023), Feeder Removal (Feb 
2024), Endfitting Removal (May 2024)

• Ongoing work:

• Combined Calandria Tube-Pressure Tube Removal    
(early July 2024)

• Return to Service – late 2025/early 20268

Presenter Notes
Presentation Notes
Unit 4 – eleven months into its refurbishment outage, Unit 4 reactor disassembly has progressed through removal of 960 feeder tubes, pressure tube severing, bellow severing, and the 960 endfitting removal work series; overall, Unit 4 continues to track on schedule to complete refurbishment in early 2026. The next reactor refurbishment milestone will be Calandria Tube and Pressure Tube removal complete (forecast for early July). 



Working with our 
Community
 

Autofest 2023

Parasport Games 2023

Presenter Notes
Presentation Notes
At OPG, our relationships within the community are important to us. We feel we have a deep understanding of the needs within our community. One of the ways we work towards supporting our community is through our Corporate Citizenship Program (CCP). For example, we provide sponsorship to more than 30 nonprofit organizations in Oshawa and over 300 organizations across Durham, to help our community achieve its goals – recently working with the City of Oshawa to confirm our support in Centennial celebrations throughout this year. We also support Feed the Need Durham, most recently with a joint donation from Aecon, to help address food insecurity during this past holiday season. We provide community support for a wide range of Oshawa organizations – others include; Lakeridge Health Foundation; Community Living; Robert McLaughlin Gallery, Oshawa and Durham Region Metis Council, Oshawa Library, Oshawa Senior Citizens Centre, Simcoe Hall Settlement House, Parkwood Estate Foundation, Hearth Place, Durham Outlook for the Needy, Durham Alliance Outreach, Durham Children’s Aid Foundation, Durham College and more.  This past fall we were pleased to hold our Annual Open House/Community Power Expo – we opened our doors to over 3500 members of the public who participated in our annual Community Power expo this year. Partnered with Feed the Need Durham and were able to collect/donate 1738 meals for the local community. We look forward to hosting this event again in 2024. 



Thank you.
Questions?
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