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Atomic Energy of Canada Limited (AECL)

Ais for Atomic Energy of Canada Limited (AECL) - Formed as a Crown Corporationin1952, AECL’'s mandate is
to enable nuclear science and technology and to protect the environment by fulfilling the government of
Canada’sradioactive waste and decommissioning responsibilities.

In1955, the first small-scale prototype CANDU type reactor was committed as a joint undertaking by AECL,
Ontario Hydro, and a private-sector company, Canadian General Electric (CGE).

In1966, AECL designed the Safe Low-Power Critical Experiment (SLOWPOKE) reactor as alow-energy and
cost-efficient option to provide a source of neurons forresearch. They are used today as a tool forteaching
nuclear science and technology.

Today, AECL is the owner of CANDU intellectual property, andis accountable for deriving optimal benefit from
this technology for Canada. AECL delivers its mandate through a Government-owned, Contractor-operated
(GoCo)model, implementedin 2015, whereby a private-sector organization, Canadian Nuclear Laboratories
(CNL), isresponsible for operating AECL’s sites.

Underthe GoCo model, AECL owns the sites, facilities, assets, intellectual property and responsibility for
environmental remediation and radioactive waste management. CNL is responsible for the day-to-day
operations of the sites. AECL enables nuclear science and technology throughits Chalk River Laboratories,
Canada’slargestresearch complex, and by engaging with academia and private industry to advance nuclear
innovation.

Conexus works closely with AECL and CNL to drive excellence through collaboration for CANDU and
advanced nuclear technologies, and CNL is a voting member on Conexus’ Board of Directors.

Learn more about AECL: https://www.aecl.ca/
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Bruce Power

Bis for Bruce Power. Bruce Power operates one of the world's largest nuclear generating stations, located on
the eastern shore of Lake Huron in Ontario, Canada.

Establishedin 2001, Bruce Poweris Canada’s only private sector nuclear generator, annually producing 30 per
cent of Ontario’s power and contributing to the province's clean energy objectives. Bruce Power operates
eight CANDU reactors, making it the largest CANDU site in the world.

Afew highlights from the facility’s decades of successful operations: The facility began operationsin 1977,
andin 1981, Unit 1was ranked the top reactorin the world with a 97% capability factor. In 2007, history was
made in Unit 2, with the installation of the first steam generator ever to be replaced in a Canadian nuclear plant.
In 2016, Bruce Power’s Life Extension Program officially began; the project is advancing on time and on
budget while creating tens of thousands of jobs and injecting billions into Ontario’s economy. In 2021, Bruce
Power announced Project 2030, a project to increase the site generation peak to 7,000 MW for the 2030s. In
2022, they installed their Isotope Production System (IPS), making Unit 7 the first power reactorin the world
with capability to produce short-lived medical isotopes. Bruce Powerhasbeen agloballeaderinthe
production of medicalisotopes formore than 35 years, including Cobalt-60, which sterilizes 40 percent of
the world’s single-use medical devices, and Lutetium-177, used in precision oncology for targeted therapy of
a growing number of cancers.

Bruce Powerjoined Conexus in 2001 and is aboard and voting member. They are active participantsin
Conexus technical peer groups, R&D and joint projects, and benchmarking programs that help evolve CANDU
operations across the fleet, contributing key expertise, operating experience, and lessons learned that
benefit the entire CANDU ecosystem in Canada and abroad.


https://www.linkedin.com/company/bruce-power/
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Cisfor CANDU - The CANDU (Canadian Deuterium Uranium) reactoris a Canadianinnovation with global impact.
Developedin the 1950s and continuously refined over the past several decades, CANDU reactors have and
continue to power millions of homes and businesses, produce critical medical isotopes, and play aleadingrolein
the fight against climate change.

CANDU stands for Canadian Deuterium Uranium:
« The CANDU reactorwas designed, engineered and built in Canada by Canadian engineers and scientists.
» Deuteriumis anisotope of Hydrogen containing one proton and one neutron; it replaces the Hatomin H20 to
make D20 or Heavy Water.
» CANDU uses naturaluranium.

What distinguishes the CANDU reactoris thatitis the only reactor systemin which no fuel enrichmentis required. Itis
also the only reactor system with online, full power refueling, which makes extremely high capability factors
possible. Today, there are more than 40 operating CANDU and CANDU-derived reactors around the world. Through
Conexus’ Collaboration Model, the owners and operators of these facilities work together to solve the most
challenging technical problems, realize opportunities, share expertise and operating experience, and support
robust regulatory acceptance.

Collaboration enhances safety andreliability, strengthens human performance, reduces environmentalimpacts
and minimizesrisk and cost. It hasresulted in CANDU facilities achieving performance excellence and milestones
throughout their operational lifecycles and supported successful life extension of much of the CANDU fleet, with
some now looking ahead at second refurbishments.

The CANDU industry’s shared commitment to safety, performance excellence, environmental and plant
sustainability has delivered decades of benefits across the fleet, while establishing a trusted, proven collaboration
framework that can meet today’s needs and help the industry build for tomorrow.

CANDU has made Canada aleaderin nuclearresearch and technology, exporting reactor systems developedin
Canada as well as a high proportion of the world supply of radioisotopes used in medical diagnosis and cancer
therapy.

Recognizedin 1987 as one of Canada’s Top 10 engineering achievements of the past century, CANDU technology
continues to stand as a touchstone for safety, reliability, and innovation in nuclear energy.



ABCs of CANDU

#ABCsof CANDU

Decommissioning

Dis forDecommissioning. Inthe reactorlifecycle - decommissioning is the final step whichinvolves safely
shutting down the facility, removing used fuel, dismantling structures, and site cleanup. This carefully
managed process follows rigorous regulatory oversight and reflects the industry’s commitment to protecting
people and the environment at every step of the nuclear energy production process, including long after
operations end.

Decommissioningis part of the nuclearindustry’s broaderresponsibility to manage all materials and fuels
across the full lifecycle of a nuclear plant. From the moment areactor begins operating, plans are in place to
ensure used fuel is safely managed and radioactive waste is handled with care. Every step is guided by
technical expertise, regulatory frameworks, and a strong focus on environmental stewardship. In Canada, the
Canadian Nuclear Safety Commission (CNSC) regulates the entire lifecycle of a nuclear facility, including its
eventual decommissioning.

The typical phases of decommissioning are:
e planning

e preparation

e execution

e completion

Conexus supports its members throughout the decommissioning process. Through collaborative technical
peer groups and jointresearchinitiatives, members share lessons learned, develop best practices, and
explore new approaches to dismantlement, waste packaging, and site restoration. This collective effort helps
ensure safe, efficient, and innovative strategies across the CANDU fleet.

Today, rather than moving towards decommissioning, many CANDU units are instead having their operational
lifespans extended. With majorinvestments inrefurbishment and life-extension, sites like Bruce Power,
Darlington, and Embalse are performing well beyond their original design life, and Cernavoda and Pickering
are currently planning refurbishments to continue providing safe, reliable power for decades to come.

Thanks to Conexus members’ ongoing collaboration and investment in R&D, the CANDU industry continues to
manage the full lifecycle of its plants with a focus onlong-term performance, safety, and sustainability.
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Emergency Core Cooling System (ECCS)

EisforEngineering Safety: The Emergency Core Cooling Systemin CANDU Reactors. CANDU reactors are
designed with safety at their core. One of the mostimportant safety featuresis the Emergency Core Cooling
System, or ECCS - a multi-layered, redundant system engineered to protect the reactorin the unlikely event
of aloss-of-coolant accident.

The ECCSis designed to rapidly inject cooling water into the reactor core, preventing overheating and
maintaining fuel integrity. Itincludes:

¢ High-pressureinjection forimmediate cooling

e Low-pressure, long-termrecirculation to stabilize the reactor

e Multiple independent trains of equipment and injection points to ensure performance

What makes the ECCSin CANDU reactors unique isitsintegrationinto a broader defence-in-depth approach.
Thisincludesindependent power supplies and passive safety features like horizontal fuel channels and a
separate moderator system that remains cool evenif coolantis lost.

The industry has done significant R&D work through organizations such as Conexus to verify and validate
ECCS design effectiveness and analysis methodologies. CANDU ECCS computer code validation ensures
the reliability and accuracy of the computational tools used to demonstrate the safety of CANDU reactors
during potential accident scenarios.

The ECCSreflects CANDU's fundamental commitment to nuclear safety and engineering excellence. The
ECCSisn’tjust abackup;it’s a critical part of CANDU’s layered safety approach that protects people, the
environment, and public trust.

As demand forclean, reliable energy grows, the ECCSis a key example of how innovation and safety go hand-
in-handin the future of nuclear power.



ABCs of CANDU

#ABCsof CANDU

Fuel Channels

Fis for Fuel Channels - CANDU fuel channels are the heart of the reactor and are unique in several ways, reflecting the
distinctive design philosophy of CANDU:

Unlike most reactors that use alarge pressure vessel, CANDU reactors use horizontal pressure tubes to house fuel
bundles and circulate coolant.

Heavy water (D20) coolant flows through the fuel channels at high pressure and temperature, maximizing neutron
efficiency and reducing the risk of overheating. Because each fuel channelisindependently accessible and the reactor
is not amonolithic pressure vessel:

e QOperators can monitor temperatures, pressures, and flow conditions at the individual channel level, enhancing
operational flexibility and diagnostics critical for safety and long-term performance.

e CANDU reactors canalso be refueled while operating, optimizing uptime and fuel use. Specialized fueling machines
insert fresh bundles and remove spent fuel simultaneously.

e Fuelchannels canalso be replacedindividually or during full unit refurbishment, significantly extending plant life
without requiring an entirely new reactor core.

The integrity of fuel channels is critical to the safe and reliable operation of a CANDU reactor. Ongoing monitoring,
modelling, and analysis help ensure the long-term health of these key components.

The industry has collaborated in this area for decades through Conexus’ fuel channel R&D program, fuel channel and
spacer surveillance projects, and multiple multi-year Fuel Channel Life Management (FCLM) projects. Key FCLM work
includes researchinto aging mechanisms and material behaviour, along with shared testing, data analysis, and lessons
learned across the CANDU fleet.

The result has been billions of dollars in value for ratepayers and continued low-carbon electricity generation through
licence extensions for CANDU stations across Ontario.

Morerecently, FCLM work has focused on CSA standard updates, model development, and data and testing related to
expected fuel channel behaviour. These predictive models support long-term operations, future new builds, and
potential cost reductionsin maintenance, operations, and surveillance activities.

Fuel channels are more than components — they are a defining feature of the CANDU reactor that helps make nuclear
power more affordable, flexible, and longer-lasting, while demonstrating how the CANDU industry succeeds through
long-term collaboration.
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Global Collaboration

Gis for Global Collaboration. While CANDU technology was created in Canada, itsimpactis global. With
reactors operatingin six countries, CANDU is supported by aninternational network of operators, suppliers,
researchers, and regulators working together to advance innovation, share knowledge, and uphold the
highest standards of safety and performance.

Forover40 years, the industry has worked together through organizations like Conexus, which brings
together CANDU operators and nuclear organizations in Canada, Argentina, Romania, South Korea, China,
India and beyond. The Conexus Collaboration Framework allows members to pool resources, benchmark
performance, and address shared challenges. Through joint funding, continuous improvement, and shared
learning, Conexus members have achieved record-breaking operations, cutting edge innovations, and
billions of dollars in savings, working together to help one another succeed.

Akeyexampleis the Cé Fleet, which brings together operators of CANDU-6 reactors with common
technology and goals. With support from Conexus’ Joint Projects & Services team, this group exchanges
information on design, safety practices and analyses, and lifecycle strategies through regular Steering
Committee meetings and site visits. Technical subject matter experts from SNN, CNNO, KHNP, NBP, and NA-
SAmeet to tackle shared challenges and opportunities such as equipment aging, knowledge retention, and
digital modernization. By facilitating deep relationships and regular touchpoints, Conexus helps Cé members
connect the dots across the global fleet — enabling fasterinnovation and stronger operational alignment.

Anotheris Conexus’ Supplier Participant Program, which provides opportunities forinformation exchange,
training and ongoing interaction between operators and suppliers. Vendor-designed digital technologies,
artificial intelligence and other operational innovations developed in the supply chain are increasingly being
integrated into nuclear plants. A strong nuclearindustry, where everyone has all the tools and skills for nuclear
and conventional safety and quality work enables innovation and strengthens our collective performance and
sustainability.

At the heart of collaboration are people. Through connection we build understanding, alignment and trust
across the industry, which helps everyone move forward. Bringing together diverse experiences and
perspectives and skilled, dedicated, and talented people across organizations and borders. Ensuring there’s
astrong talent pipeline that is poised and ready to lead. Sharing learnings and best practices and seeding
innovation. Progress is accelerated throughrelationships.
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Heavy Water

His for Heavy Water. At the heart of CANDU technology lies a defining feature: the use of heavy water
(D20) as both coolant and moderator. Thisinnovation sets CANDU reactors apart from most other
reactor designs, enabling unique advantages in fuel flexibility, efficiency, and safety.

In a heavy waterreactor, D20 slows down (or “moderates”) neutrons without capturing them, allowing the
reactor to use natural uranium as fuel. This reduces the need for enrichment and makes fuel sourcing
more accessible and cost-effective. Heavy water also serves as a coolant, circulating through hundreds
of horizontal fuel channels at high pressure and temperature, alayout that enables on-power refueling,
meaning CANDU reactors can stay online while being refueled.

This design contributes to:
e High capacity factors andreliable energy output
o Efficient fueluse andreduced waste
e Enhanced safety margins due to neutron economy

Conexus plays a key role in ensuring the continued performance and safety of heavy waterreactors.
Through decades of collaborative research and operational programs, Conexus members have
advanced ourunderstanding of heavy water systems, from isotope purity and chemistry control to
system aging, tritium management, and moderator/coolant performance.

From supporting heavy water quality standards to enabling refurbishments of aging systems across the
CANDU fleet, Conexus continues to bring together the industry to preserve and enhance this
foundational technology. As countries look to extend the life of existing reactors and explore next-
generation designs, the legacy of heavy waterinnovation continues- backed by Conexus’ model of
collective expertise, shared testing, and international collaboration.
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Isotopes

lis forIsotopes. Nuclearisotopes are used to sterilize medical devices and play animportant role in medical
imaging and diagnostic procedures, as well as in medicine and new drug development. Beyond medicine, stable
andradioactive isotopes are also helping to aid in neutronresearch, border security, food preservation, quantum
computing, and so much more.

CANDU reactors can produce life-saving isotopes without interrupting electricity generation - a distinction that
sets CANDU apart.

Conexus members are global leaders in this space. Forexample, Ontario’s CANDU reactors produce approximately
50% of the world’s Cobalt-60 supply. Cobalt-60 is used to sterilize medical equipment and also enhances the
safety of perishable foods such as fruits, meats and spices. Other key isotopesinclude:

e Molybdenum-99 (Mo-99) - Mo-99 is a much-needed medical isotope usedin over 30 million procedures ayear

to detectillnesses like cancer and heart disease.

Lutetium-177 (Lu-177) - Lu-177 is amedical isotope that is used for prostate cancer therapy.

e Yttrium-90(Y-90) - Y-90is amedicalisotope thatis used to treat several types of cancer.

e Helium-3(He-3) - He-3isarareisotope, usedin quantum computing, neutronresearch, border security and
medical imaging.

e Tritium (H-3) - Tritiumis used in the production of self-powered lights and medical research.

e Heavy Water(D20) has anisotope of Hydrogen called Deuterium (H-2 or D) instead of the common Hydrogen
(H-1). Itisusedin our CANDU reactors to sustain our nuclear chainreaction. Deuterium can be used to enhance
magnetic resonance imaging and help pharmaceuticals last longerin the bloodstream.

Bruce Powerwas the first commercial reactorto produce Lutetium-177, used in precision oncology for targeted
therapy of a growing number of cancers, including neuroendocrine tumours and prostate cancer. Ontario Power
Generation has a decades-long legacy of isotope output at Pickering, and Darlington will be the world's only
commercial power reactor source of Molybdenum-99. Canadian Nuclear Laboratories leads inisotope research
and innovation, from optimizing production processes to exploring applications in waste recovery or advanced
radiopharmaceuticals.

Conexus recently joined the Canadian NuclearIsotope Council (CNIC), supporting the goal of doubling domestic
isotope production by 2030. With 40 years of advancing CANDU performance excellence and industry
collaboration, Conexus continues to help shape the future of nucleartechnology.

CANDU reactors don’tjust produce clean energy, they are also helping to save lives.
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Joint Projects

JisforJoint Projects. ¢4/ Formore than four decades, CANDU technology has advanced through a spirit of
collaboration that unites operators, suppliers, and researchers around the world. Joint Projects are one of the
most effective ways the CANDU community drives performance, safety, and innovation across the fleet.

These collaborative initiatives bring together diverse expertise, pooled funding, and shared resources to
address common technical challenges and ensure consistent improvements across CANDU reactors.

Aleading example is Conexus’ Fuel Channel Life Management (FCLM) program, which develops advanced
methods to monitor aging components, extend operational life, and maintain the robust safety margins that
are a hallmark of CANDU reactors. The program’s results have improved maintenance strategies, optimized
refurbishment approaches, and delivered significant operational and economic benefits to utilities
worldwide.

Beyond life extension, Joint Projects strengthen the entire CANDU ecosystem by addressing supply chain
challenges such as bulk procurement, spare parts management, and obsolescence, while also delivering
shared services like quality assurance, auditing, and inspection qualifications that enhance efficiency across
the fleet.

Collaborationis not limited by borders. The Cé Fleet Forum, which brings together CANDU 6 operators from
Canada, Korea, Romania, China, and Argentina, exemplifies how international knowledge-sharing translates
into real operationalimprovements. By exchanging lessons learned and aligning on solutions, CANDU
operators collectively raise the bar for performance and innovation.

From extending component life to setting new benchmarks in safety and operational excellence, Joint
Projects are proof of the enduring strength of CANDU technology. They ensure that CANDU remains not only a
cornerstone of Canada’s energy landscape but also a globally respected leaderin nuclearinnovation.
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Key Performance Indicators (KPlIs)

Kis for Key Performance Indicators. For more than four decades, CANDU operators have relied on
performance data to measure excellence and drive improvement. KPIs are vital benchmarks that keep CANDU
reactors among the safest and most reliable nuclear units in the world.

KPIs cover every dimension of plant performance, including reliability, outage efficiency, safety culture,
radiation protection, fuel integrity, and chemistry control. They are standardized across teh CANDU fleet and
aligned to World Association of Nuclear Operators (WANO) metrics.

By tracking ourmembers’ KPIs, Conexus provides a clear picture of how each stationis performinginrelation
toits peers and global standards. Results are consolidated into quarterly and annual reports, with trend
analysis that spans multiple years. When KPI trends shift, members can spotissues quickly, compare results
across the fleet, and draw on proven solutions from peers. This transparency allows leaders to act early and
prevent small problems from becoming major performance risks.

KPIs drive tangible improvements: shortening outage schedules through improved planning, minimizing
exposure through enhanced shielding and work practices, and improving equipment reliability by
benchmarking maintenance strategies across stations. Shared insights help utilities make targeted
investmentsinrefurbishment, inspection, and training that extend plant life and safeguard performance.

In other words, KPIs turn performance into progress. Through pooled results, shared lessons, and global
benchmarking, KPIs help CANDU operators drive performance excellence today and into the future.
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Life Extension

Lis forlife extension. CANDU reactors were originally designed for about 30 years of operation, but through
refurbishment and innovation, many units are already in their second lifecycle, with the potential for a third on
the horizon.

Life extensioninvolves major component replacement projects, renewing stations for decades of additional
safe andreliable service while continuing to deliver clean, low-carbon power.

Around the world, the CANDU fleetis undergoing life extension projects:

¢ InChina, Qinshan Unit1recently set aworld record with 738 days of continuous operation fora CANDU-6
reactor before entering refurbishment, which will allow the unit to generate power foranother 30 years.

¢ InArgentina, Embalse returnedto service in 2019 following refurbishment andin 2024 generated over 10
million megawatt hours of electricity.

¢ InRomania, SNNjust started civil construction work for refurbishment of Unit 1of Cernavoda.

¢ InCanada, refurbishment projects at Bruce Power and Darlington are extending operations into the middle
of the century, while plans to refurbish Pickering B will carry the station’s legacy of clean energy into future
decades.

These projects demonstrate the exponential value of life extension: remarkable ROI, decades of additional
clean, reliable baseload power, and record-setting performance across the fleet. Conexus supports
members in this work through collaborative programs such as Fuel Channel Life Management; numerous peer
groups, technical committees and workshops; knowledge transfer; and joint projects that provide research,
data and operating experience to ensure safe and successful long-term operation.

The successfullife extension of CANDU reactors exemplifies the lasting power of CANDU and the industry’s
commitment to collaboration and performance excellence. Working together, CANDU operators are
maximizing the value of existing assets fordecades to come.
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Maintenance Optimization

In CANDU stations, maintenance is no longer just about following a calendar - it’s about using data and
predictive tools to anticipate when systems are likely to need attention. Through approaches such as
condition-based maintenance and reliability-centered maintenance, operators apply analytics to
surveillance data to detect and diagnose problems earlier and ensure plant staff can better prioritize to do the
right work at the right time.

Continuous system surveillance, from valves and rotating machinery to standby safety systems, ensures that
potential issues are more likely to be detected before they affect operations or safety. Advanced work
management systems further optimize outages, integrating planning, resource allocation, and contractor
support to minimize downtime while maintaining strict safety margins.

Conexus supports this work by providing a collaborative platform formembers to develop improved
predictive methods and tools, refine inspection intervals, and share innovations in outage optimization. Joint
projects, R&D and peer groups bring together trusted nuclear supplier specialists, site engineers and
operators to benchmark results, identify efficiencies, establish best practices, and advance common
standards. These programs and activities assist CANDU stations to achieve higher reliability while ensuring
safety and lowering maintenance costs.

These strategies reduce unnecessary maintenance and keep plants generating more power with fewer
interruptions. By shifting selected equipment, systems and components to more advanced maintenance
approaches, the CANDU fleet demonstrates how technical innovation can deliver both reliability and cost-
effectivenessinlong-term operation.
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Natural Uranium

Nis for Natural Uranium. One of the defining features of the CANDU designisits ability to operate using natural
uranium fuel. CANDU technology eliminates the need for enrichment facilities, lowering costs and making
nuclear power more accessible to countries without enrichmentinfrastructure. This flexibility has allowed
CANDU stations to be deployedin Canada and abroad with a simplified fuel supply chain that delivers world-
class performance.

Using natural uranium also creates opportunities for alternative fuel cycles. CANDUs can make use of
reprocessed uranium from light waterreactors, mixed oxide fuels that recycle plutonium, and even thorium,
expanding the value of global nuclearresources and reducing waste. This versatility not only enhances
sustainability but also supports long-term energy security for operators worldwide.

Conexus supports this advantage by coordinating research, data sharing, and collaboration on advanced
fuels acrossits member utilities and international partners. Joint projects explore how natural uranium and
recycled fuel options can be optimized for safety, efficiency, and cost-effectiveness. Peer groups bring
together fuel experts to share operating experience, benchmark performance, and evaluate innovations in
reactor physics and fuel cycle strategy. By facilitating these discussions and advancing applied R&D, Conexus
ensures the natural uranium advantage continues to evolve to meet the needs of a changing energy
landscape.

The ability to use natural uraniumis more than a technical innovation - it is a cornerstone of CANDU. By making
nuclear power more accessible, adaptable, and resource-efficient, CANDU stations continue to lead the way
in delivering safe, sustainable, and reliable clean energy at home and around the world.
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Operating Exerience (OPEX)

Oisfor OPEX (Operating Experience). OPEXinvolves collecting, sharing, and analyzing information about how
things are done to learn from past events, identify best practices, and improve future performance and safety.
Through the sharing of OPEX, Conexus members learn from one another’s successes, innovations, and
lessons learned, ensuring thatinsights gained in one plant strengthen operations across all. In other words, a
challengeresolved at one CANDU stationisn’tjust awin for them — it’s a win for the entire fleet.

Collaboration happens daily through peer groups, joint projects, and international partnerships. Lessons from
life extension work, performance milestones, and outage innovations are analyzed and discussed to enhance
reliability, safety, and efficiency. These exchanges don’t stay on paper — they inform procedures,
maintenance strategies, and future designs across the fleet.

Conexus coordinates these efforts by capturing real-world data, facilitating cross-station reviews, and
integrating OPEXinsights into R&D and training initiatives. The resultis a living knowledge network — one that
transforms lessonslearnedinto proactive improvement and keeps the CANDU fleet performing at the highest
global standards.

OPEX embodies the core of Conexus collaboration: continuous learning, shared accountability, and a
collective drive for excellence in nuclear performance. Learn together, thrive together.
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Pressure Tubes

PisforPressure Tubes. Pressure tubes are the core structural elements of every CANDU reactor, forming part
of the fuel channel assembly that drives the fission process. Made from a zirconium-niobium alloy designed to
withstand extreme heat, pressure, and radiation, each tube contains 12-13 fuel bundles and carries heavy
water coolant through the reactor core. This configuration, consisting of hundreds of horizontal pressure
tubes surrounded by a calandria vessel, allows CANDU reactors to operate using natural and enriched uranium
and be refuelled online without shutdowns. Itis a design that combines efficiency, flexibility, and accessibility
unmatchedin the nuclearworld.

Across the fleet, maintaining and monitoring these componentsiis critical to performance and safety. Through
collaboration across Conexus members andresearch partners, advancements ininspection technology,
materials science, and fithess-for-service assessments continue to raise the bar. Lessons from life-extension
work at Bruce Power and Darlington, coupled with joint research on material aging and hydrogeningress, have
shaped predictive maintenance strategies that extend component life well beyond initial expectations.

Conexus plays a central role in this work. Through joint projects and peer groups focused on Fuel Channel Life
Management (FCLM), members share inspection data, operating experience, and analytical results to improve
long-term reliability. Collaboration with Canadian research organizations and international CANDU operators
supports continuous learning, enabling new inspection tools, modelling techniques, and materials testing
programs to be shared fleet-wide.

Pressure tubes are more thanreactor components; they represent the ingenuity and collaboration that define
the CANDU design. By working together through Conexus, members ensure these systems continue to
perform safely and efficiently, sustaining Canada’s leadership in nuclearinnovation for decades to come.
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Quality Assurance

Qs for Quality Assurance. Quality assurance in the CANDU fleetisrooted in a shared commitment to doing
work the same way, to the same standard, across every facility. Guided by the Canadian nuclearindustry’s
foundational quality management standard, CSAN286, QA ensures that planning, execution, and verification
are all carried out in a controlled and consistent manner.

Across Conexus, this shows up through collaboration. Members align on procedures, share insights from
major projects such as refurbishment and maintenance outages, and compare approaches to inspection,
documentation, and supplier oversight. These exchanges strengthen consistency across the fleet and
support acommonunderstanding of what “good practice” looks like, whether the focus is material
performance, componentreplacement, or station operations.

Conexus facilitates this alignment through peer groups, joint projects, and technical discussions that highlight
lessons learned and emerging expectations. By coordinating these conversations and connecting
experience from multiple stations, Conexus helps ensure that quality practices are not isolated to one utility
butreinforced across the entire CANDU community.

Quality assurance reflects the discipline, structure, and collaboration that underpin every aspect of CANDU
operation, supported by Canadian standards and strengthened through the collective effort of Conexus
members.
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Research and Development (R&D)

is for Research and Development (R&D). R&D is one of the strongest contributors to the performance,
safety, and longevity of the CANDU fleet.

Conexus members invest millions of dollars each yearin coordinated research, and Conexus manages
hundreds of active work packages that address the most complex technical challenges and opportunities
facing CANDU reactors. This shared research model allows members ato pool resources, reduce risk, and
build acommon evidence base that supports safe, reliable operation across every station.

The scope is extensive. Five core R&D programs focus on the areas most critical to long-term performance:

¢ FuelChannels, advancing the science behind pressure tube aging, cracking, corrosion, and deuterium
ingress, and defining fitness-for-service standards.

e Safety and Licensing, addressing plant aging, regulatory requirements, safety margins, and uncertainty
reduction.

e Health, Safety, and Environment, optimizing worker protection, radiation monitoring, and environmental
stewardship.

e Chemistry, Materials and Components, enhancing chemistry control and managing material aging to
extend asset life.

¢ Industry Standard Toolset, developing and maintaining the computer codes that underpinreactor safety
analysis and operational decision-making.

¢ Strategic R&D builds on this foundation to support the next several decades of CANDU operation.
Research focuses on outage reduction, improved materials, enhanced computer models, climate
resilience, waste technologies, and human performance to enable safe, competitive operation for the
next several decades.

This work has been essential to life extension. The data, models, inspection techniques, and material science
produced through Conexus-led R&D directly supported refurbishment decisions at Bruce Power, Darlington,
and other CANDU stations worldwide. These reactors are entering their second and operating lives thanks to
the shared technical understanding developed through decades of coordinated research.

Today, hundreds of active research projects continue to strengthen the fleet’s safety, reliability, and long-
term performance. And as we look to the future, with arefurbished CANDU fleet, new technologies such as
SMRs, and the potential forlarge scale new builds, Conexus and its members are evolving the R&D program to
ensure it remains at the centre of driving innovation. Through shared science and shared investment, R&D is
the engine that progresses CANDU technology and keeps the fleet operating with confidence today and for
decades tocome. #ABCsOfCANDU
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Safety

SisforSafety - The backbone of the CANDU industry is a shared commitment to Health, Safety and the
Environment. HS&E refers to the integrated policies, practices and regulations that protect workers, the public,
and future generations from exposure to radiation and other hazards; preventing accidents and minimizing risks
in nuclear facilities; and minimizing the industry’s environmental footprint.

Through Conexus’ Health, Safety and Environment program, the CANDU industry works togetheron a broad
range of activities, including rigorous hazard identification and risk assessment, detailed work planning,
comprehensive training programs, and robust monitoring and auditing procedures. Akey principleis a
collaborative approach, integrating input from all participating utilities and experts to foster a shared
understanding of risks and best practices. Joint R&D projects focused on HSE topics allow utilities to pool
resources and expertise, fostering innovation and the development of new best practices.

Conexus members’ HSE performance is tracked through a suite of key performance indicators (KPIs) including
incident rates, lost-time injury frequency, environmental releases, and completion of safety-related actions.
Project-specific performance is closely monitored through Cost Performance Index (CPIl) and Schedule
Performance Index (SPI), with targets set for on-time and on-budget completion of HSE-related tasks.

Conexus employs a multi-faceted approach to sharing best practices in Health, Safety, and Environment (HSE)
across the collaborating utilities. It's not just about disseminating information, but fostering a culture of learning
and collaborative improvement. Key mechanisms include:

e Dedicated working groups and committees allowing for direct knowledge exchange, problem-solving, and
the development of common practices.

e Arobustincidentlearning system analyzed collectively to identify root causes and develop preventative
measures applicable across the fleet.

e JointWorkshops & Training to discuss emerging challenges and showcase innovative solutions. Training is
often standardized across utilities to ensure consistent application of safety protocols.

e Acentralized Knowledge Management System and Standardized Procedures & Guidelines that are readily

accessible to all participating utilities and serve as abenchmark for performance.

PeerReviews & Site Visits, allowing utilities to observe each other's operations and share insights.

This comprehensive approach ensures that best practices are not only shared but also effectively implemented
and continuously improved across the entire CANDU fleet.

Health, Safety, and Environment (HSE) practices are more than technical protocols. They keep communities and
workers safe while protecting the environment and confidence in CANDU technology.
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Tritium

Tis forTritium. Tritium is a natural by-product of operating CANDU reactors, formed when neutrons interact
with the heavy water used as coolant and moderator. Managing tritium safely is a defining part of CANDU
operations, and Canada has built a global reputation for strong monitoring, control practices, and
environmental stewardship.

Across the fleet, tritium management depends onrigorous water-system oversight, specialized processing
equipment, and precise measurement programs that track levels in plant systems, work areas, and the
environment. These practices protect workers, meet regulatory expectations, and maintain public confidence
in nuclear operations.

Conexus supports this work by coordinating research, data sharing, and collaborative improvementsin
heavy-water management. Through R&D in health physics, environmental monitoring, materials behaviour,
and system chemistry, members evaluate how tritium behaves in reactor systems and develop strategies to
minimize production, reduce losses, and enhance detection. Lessons learned are shared across utilities so
operationalimprovements in one station benefit the entire fleet.

Conexus members are also advancing research and partnerships to recover and repurpose tritium for
beneficial use in high-tech and medical industries, helping unlock new opportunities for health, technology,
and clean energy while demonstrating their commitment to sustainability and innovation.

This collective effort strengthens safety margins, advances monitoring technologies, supportslong-term
environmental protection, and helps provide a beneficial product to the world. Tritium is part of what makes
CANDU unique. How we manage it - through evidence, collaboration, and continuous improvement - is part of
what makes the fleet strong.
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Unplanned Outages

Uis forUnplanned Outages. Reducing unplanned outagesis a key station objective in order to maintain stable
CANDU plant operations. Unplanned outage events disrupt production, increase maintenance costs, and
impact overall station economics and performance. Managing them effectively depends onrapid and
sustained mobilization of critical resources, effective knowledge utilization, understanding equipment
behaviour under various failure modes, and applying lessons learned from across the fleet.

Conexus supports this work, as well as measures to proactively prevent and avoid unplanned outages, by
enabling the sharing of operating experience, performance data, and technical insights between member
utilities. Information from equipment issues, maintenance findings, and station events is reviewed collectively
so that common causes and precursors can be identified. This allows members to adjust maintenance
strategies, inspection programs, and operational practices before issues occur.

By sharing experience across stations and applying lessons learned consistently, Conexus helps members
reduce the frequency and impact of unplanned outages. This collaborative approach supports more
predictable operation, improved equipment reliability, and sustained performance across the CANDU fleet.
#ABCsOfCANDU
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Vendors

Vis for Vendors who participate in a variety of Conexus programs and forums. Vendors' participationis a
structured part of the Conexus collaboration framework, designed to support quality, safety, consistency,
and predictability across the CANDU supply chain. Through defined programs and forums, Conexus brings
utilities and suppliers together to align expectations, share information and OPEXin a timely manner, and
address fleet-wide needsin a coordinated way.

The Supplier Participant Program (SPP) provides a formal mechanism for vendors to engage with Conexus and
its utility members. Through the SPP, suppliers gain visibility into technical priorities, upcoming work, and long-
term fleet objectives, while utilities benefit from early insight into supplier capabilities, constraints, and
innovation opportunities. This engagement supports clearer requirements, better planning, and improved
execution across maintenance, refurbishment, and operational activities.

In parallel, Conexus-managed audit programs, such as CANPAC (CANDU Procurement Audit Committee) and
CANIAC (The CANDU Industry Assessment Committee), support a standardized process that helps ensure the
quality of goods and services provided to Conexus member utilities.

Structured dialogue between utilities and vendors on procurement, supply chainreadiness, and industry-
wide challengesis accomplished through meetings and workshops. Such forums help surface risks early,
improve coordination across organizations, and support more consistent approaches to quality, scheduling,
and delivery.

Together, the SPP, CANPAC, and CANIAC create the conditions for stronger vendor performance by aligning
expectations, improving transparency, and reinforcing shared accountability. This structured engagement
helps ensure that vendor-supported work across the CANDU fleet meets the standards required for safe,
reliable, and long-term operation. #ABCsOfCANDU
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Waste Management

W is for Waste Management. Waste management is a critical component of safe, regulated nuclear
operations and long-term fleet planning. For CANDU operators, this includes managing waste generated
through operations, refurbishment, and eventual decommissioning in a way that meets regulatory
requirements and supports long-term environmental stewardship.

Conexus supports this work through its Nuclear Safety and Environmental Affairs (NSEA) program by providing
structured forums for alignment, discussion, and shared learning. The Nuclear Waste Council brings senior
leaders together to discuss strategic waste managementissues, regulatory developments, and long-term
planning considerations affecting the CANDU fleet. This forum supports a coordinated industry perspective
onwaste-related challenges and emerginginitiatives.

At the technical level, the Decommissioning & Waste Management peer group enables members to exchange
operating experience, compare approaches, and share lessons learned related to waste characterization,
conditioning, storage, and decommissioning planning. Insights from refurbishment projects, ongoing
operations, and regulatory interactions help inform consistent practices across utilities.

Finally, the Radioactive Waste Collaboration Committee at Conexus assists ourmembers inimplementing the
NWMOQO's Integrated Strategy for Radioactive Waste, as well as Canada's Policy for Radioactive Waste
Management and Decommissioning. This effort will create a comprehensive plan for managing radioactive
waste in Canada for the foreseeable future.

By connecting leadership-level discussions with detailed technical exchange, Conexus helps ensure waste
management activities are informed, coordinated, and aligned across the fleet. This collaborative approach
supports regulatory certainty, consistentimplementation, and responsible management of nuclear materials
throughout the full lifecycle of CANDU facilities.
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eXtending reactor life

Xis foreXtendingreactorlife. CANDU reactors were originally designed for about 30 years of operation.
Through continued technicalinnovationin plant refurbishments, in plant life management and in plant
operating and maintenance, many stations are now expected to operate for 60 years ormore. Extending
reactor life safely requires a deep understanding of the mechanisms by which various plant structures,
systems and components age or wear- out, and how they need to be maintained or repaired over decades of
operation.

Conexus supports these efforts through coordinated research and technical collaboration across the CANDU
fleet. Members work together on studies related to materials degradation and performance, component
aging, andinspection technologies that help utilities assess and maintain the health of plant systems and
components over time. Collaborative work has led to improvements ininspection capabilities for critical
components such as steam generators, feeders and pressure tubes, helping operators identify potential
issues earlier, optimize maintenance strategies and strengthen confidence inlong-term component integrity.

Conexus also facilitates shared analysis work and collective regulatory engagement to ensure that research
findings support real-world decisions about refurbishment and long-term operation. These efforts allow
utilities to build a strong technical case for extending reactor life, supported by validated inspection methods,
improved analytical tools, and decades of shared operating experience.

By connecting utilities, technical experts, and researchers across the global CANDU community, Conexus
helps ensure that life-extension decisions are based on strong science, coordinated learning, and consistent
approaches across the fleet.
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Years of Operation

Y is for Years of Operation. CANDU reactors are designed forlong service life, and with refurbishment, many
units are expected to operate for several decades beyond their original design life. Achieving this longevity
requires continuous monitoring of plant performance, improved inspection technologies, and the ability to
apply lessonslearned across the fleet.

Conexus enables utilities to work collectively onissues that support long-term plant operation. Each year,
hundreds of collaborative projects and technical research initiatives allow members and industry suppliers to
pool expertise, address common challenges, and develop solutions that benefit the entire fleet. By sharing
operating experience, performance data, and technical issues and insights, members canidentify emerging
issues earlierand cooperate to develop and implement effective and timely solutions more consistently
across stations.

Collaborative work also helps utilities strengthen maintenance strategies and inspection programs that
support aging management. Improvements ininspection technologies, analytical tools, and equipment
reliability initiatives help operators better understand component condition and maintain safe operating
margins over time.

Through this coordinated approach, Conexus helps ensure that knowledge gained at one station can be
shared and benefit the other Members of the CANDU fleet, supporting safe and reliable operation for many
future years of continued service.
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Zero-Carbon Electricity

ZisforZero-Carbon Electricity. CANDU reactors provide large-scale, zero-carbon electricity that supports
stable, low-emission power systems. As Canada moves toward net-zero by 2050, maintaining reliable
baseload generationis critical to complement intermittent sources and ensure grid stability.

Conexus’ collaboration framework supports the performance andlongevity of the CANDU fleet through
coordinated technical work and shared innovation. Collaborative initiatives have delivered measurable
improvements in safety and efficiency, including the deployment of robotics that reduced worker radiation
exposure during maintenance activities by up to 80%, and the development of advanced inspection
technologies thatimprove early detection of equipment degradation.

Conexus also enables utilities to align on approaches to equipment reliability, outage performance, and long-
term asset management. Programs such as CANPAC and CANIAC support supply chainreadiness and
consistent quality expectations across refurbishment and operational work, while shared operating
experience helpsidentify and address performance risks before they impact generation.

These efforts ensure that CANDU reactors continue to operate safely, efficiently, and predictably, delivering
the consistent electricity output required to support decarbonization goals. In this way, Conexus contributes
not only to fleet performance but to the broader role nuclear plays in enabling areliable, net-zero energy
future.
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