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The CANDU Owners Group Board of Directors has a new chair and 
two new members. They take stock of the industry today and the 
organization’s role in creating a nuclear future through lower costs 
and optimized performance in CANDU plants globally. 

To put it mildly, the CANDU industry has a lot going on. With life 
extensions, refurbishments, aging fleets and more stringent 

emergency preparedness requirements, there are unprecedented 
challenges for nuclear operators and suppliers to tackle at a time 
when the public is acutely tuned into the price of electricity. 

But, there is also tremendous opportunity. No longer in the 
pioneering stage, the industry has come into its own with more 
than a half century of expertise, research and increased under-
standing of the technology. Operators are applying innovation 
in digital technologies, obsolescence management strategies 
and new methodologies in human performance. There’s a higher 
industry benchmark with reduced trip rates, increased capability 
factors and extended life. And, a new partnership has emerged 
with suppliers. 

The result is exponential improvement in operations, mainte-
nance and supply chain management over the past few decades 
with greater safety and lower operating costs. 

As the nexus for collaboration on research and development 
activity and information exchange for CANDU operators and 
suppliers, the role of COG is evolving too. Following retirements 
by COG Board members Paul Spekkens and Bill Pilkington in 
late 2016, COG welcomed Steve Woods from Ontario Power 

Generation and David Cox from Canadian Nuclear Laboratories. 
They join long-time board members Paul Thompson from New 
Brunswick Power and Bruce Power’s Gary Newman, who took 
over as chair.

Here, the board members reflect on the “burning platform” for 
the industry, new technologies and strategies as well as COG’s role 
in helping the CANDU industry achieve its potential as generator 
of safe, affordable, reliable and clean electricity.

INDUSTRY TRENDS AND INSIGHTS:
A VIEW FROM THE COG BOARD

The need: Lower cost while maintaining 
continuous improvement on 

safety and reliability
In the United States, the nuclear industry is committed to cost 

reductions of 30 per cent as it strives to meet its “Nuclear Prom-
ise,” of achieving power that is competitively-priced in addition 
to being safe and reliable. In some markets, low gas prices and 
renewable subsidies are a threat to continued nuclear operations 
even in strong-performing plants and despite the positive impact 
of nuclear in the fight against climate change. 

While the characteristics of the U.S. market are unique, the 
need to make nuclear as affordable as it is safe and reliable is just 
as relevant for CANDU operators worldwide.

“We don’t have the same burning platform as the U.S., none-
theless we do have a burning platform,” says Gary Newman. For 
example, in Ontario, he says the stations’ operational costs need to 
be tightened to help counter the cost of infrastructure investment 
in refurbishment and life extension projects to ensure nuclear 
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 “With the projects at Darlington and Bruce, 
we haven’t seen this level of activity since the 
heyday of new build in the seventies and eighties. 
This is a really exciting time again.” ~Paul Thompson



   GARY NEWMAN
    Bruce Power
    Senior Vice President     
    Engineering &
    Chief Engineer

CAREER HIGHLIGHTS
• Leadership in fuel channel life management research and 

industry collaboration on engineering joint projects

• Following passage of the 1998 Energy Competition Act, 
helped Ontario Hydro restructure into five separate entities

• Helped create what is now AMEC Foster Wheeler before 
joining Bruce Power with responsibility for major component 
replacement and fuel channel replacement

• Chair of the COG board; past chair and current participant 
on Equipment Reliability Oversight Committee at INPO; 
Vice-chair of UNENE and past board member of AMEC Foster 
Wheeler
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   PAUL THOMPSON
   New Brunswick Power
   Senior Strategic Advisor
   to the Chief Nuclear Officer

 

CAREER HIGHLIGHTS
•  Almost four decades in technical and managerial roles at 

New Brunswick Power and before that, at Atomic Energy 
Canada Limited

• Career has spanned all three phases of the NB Power 
Refurbishment Project; the planning, preparation, and 
implementation, along with re-start and post refurbishment 
operation

• Extensive experience in conduct and management of safety 
analysis, reactor physics and fuel behaviour as well as plant 
aging and emergency response and regulatory affairs

• Chair of the COG C-6 Fleet Steering Committee, and a 
member of the Centre of Nuclear Energy Research Advisory 
Board, Paul is a fellow and past president (twice serving) of 
the Canadian Nuclear Society

                    
DAVID COX
Canadian Nuclear         
Laboratories
Vice President,    
Operations and
Chief Nuclear Officer

   CAREER HIGHLIGHTS
• More than three decades at Atomic Energy Canada Limited 

and its successor company Canadian Nuclear Laboratories 
(CNL)

• A decade and a half of progressive leadership roles primarily 
focused on performance improvement in nuclear operations 
including project management and safety and licensing

• Extensive experience as a nuclear engineer and researcher 
on fuels behaviour related to severe accident conditions and 
development of fuel performance codes

• A long-time participant in COG collaborative research proj-
ects including former chair of COG fuel technology working 
group

   STEVE WOODS
   Ontario Power Generation
   Senior Vice President
   Engineering &
   Chief Nuclear Engineer

   CAREER HIGHLIGHTS
• Currently responsible for oversight and development 

of engineering strategies, services, training, processes 
and regulatory issues for OPG fleet-wide on project and 
operations teams and knowledge transfer with external 
organizations like EPRI, COG, WANO and NEI

• Nuclear operations, maintenance, and engineering leadership 
at both Darlington and Pickering Generating Stations in 
multiple management roles including director of engineering, 
operations manager, plant manager and VP fleet operations 
and maintenance reporting to the Chief Nuclear Officer

• Project experience includes leadership role on the Darlington 
Refurbishment Project as VP of operations and maintenance 
during the preparation phase

• A 2007 secondment to the Institute of Nuclear Power 
Operations (INPO) focused on organizational effectiveness
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A role for
COG

Thoughts on the
contribution of 

CANDU Owners Group to 
members and the industry 

David Cox:
“COG’s vision of excellence through collaboration really hits it 
so nicely with a focus on nuclear safety, operating experience 
and R&D. Nuclear safety, for us as an industry, it’s table stakes… 
our social licence demands those high standards and they’re 
standards that exceed other energy industries. In my view COG 
has a critical and essential role in facilitating the learning from 
others and learning from self; self being the unique lessons that 
apply within our own CANDU community.”  

Gary Newman:
“I’ve always viewed COG as the leading collaborative 
forum where the domestic and international utilities have 
an opportunity to share not only R&D but also operating 
information. I see an ever-expanding role for COG as we develop 
a better understanding of the work that’s being done in the 
US. It would be a natural flow for those concepts, with COG as a 
natural place for that collaboration to occur.”

Paul Thompson: 
“I’m extremely supportive of the role that COG can play. Our 
biggest challenge here in New Brunswick is making sure we’re 
getting the most out of what COG has to offer. That sounds 
simple but when you’re trying to run the station a lot of focus 
is on short-term issues but these bigger programmatic issues 
are also where you have to spend your time or they’re going to 
come back to get you.”

Steve Woods:
“My experience in OPG is that collaborative organizations 
achieve more. I think that’s transferable on a greater scale… I’m 
seeing it in my work with EPRI and my U.S. peers that the Nuclear 
Promise has driven the level of collaboration up. COG clearly has 
a role to play there. It’s not just getting more bang for your buck 
on a particular project. It’s collaborating on solutions and sharing 
them. It makes the industry better, not just more efficient.” 

continues to play a moderating role on price. 

As a single-unit station, New Brunswick Power’s challenge is 
a lack of economies of scale, says Paul Thompson. International 
CANDU members each have their own demands driving a need for 
cost reductions too. While each jurisdiction is somewhat unique, 
they share a common goal on cost because value for the ratepay-
ers is a destiny issue for nuclear universally.

“All the work being done in the US will provide us with oppor-
tunities to reduce our costs,” says Newman. “We’re watching it very 
carefully. We may do things a little differently in Canada, as we 
sometimes do, but all the work being done in the US we view as 
being very helpful.”

David Cox agrees.

“Delivering the nuclear promise coming out of NEI (Nuclear 
Energy Institute) -- we’ve got to grab hold of that and take it as far 
as we can recognizing it’s a difficult balance to achieve... There’s 
important R&D programs that enable us to ensure we’re doing the 
necessary minimum but we’re not overdoing the amount of work 
that drives a lot of cost in the industry,” Cox says. “It’s how we can 
continue to become more competitive and reduce operating and 
corporate costs,” he says. 

The Initiatives:
Strategies for cost reduction
and improved performance
Value-based maintenance

One initiative on the deliverables list of the U.S. Nuclear 
Promise is value-based maintenance. It represents a culture shift 
from the traditional goal of working to achieve reliability at any 
cost. The goal is to move to a culture that treats maintenance as a 
highly-valued resource targeted to the most critical work.

Specifically, NEI’s deliverable statement is “to optimize safety 
and reliability through the most efficient utilization of mainte-
nance,” to drive out cost. 

In CANDU plants today and through an on-going COG peer 
team initiative, predictive, condition-based maintenance is replac-
ing time-based scheduling to ensure equipment gets appropriate 
attention versus rote servicing. By focusing on condition and 
criticality of the equipment, failures on the most vital equipment 
are being reduced, improving station reliability and capability fac-
tors, Newman says. COG has been tracking the results over several 
quarters and has identified continual improvement in reliability 
results since the initiative began. 

Gary Newman explains, that to determine maintenance 
resourcing, risk assessment is used to calculate the right level of 
tolerance for failures based on the equipment’s function in combi-
nation with on-going assessment of equipment condition.

Human performance comes into play as well. Increased em-
phasis is placed on a cross-department team-based approach to 
assessment. It ensures more timely identification and proactive 
maintenance when issues arise on equipment of high criticality, 
reducing equipment stress and ultimately, failure rates. Converse-
ly, less important equipment will receive a reduced ranking and 
will wait longer for maintenance but will be flagged for monitor-
ing. 

By replacing unnecessary or low-value maintenance with the 
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most necessary, backlogs are reduced. In addition to better reli-
ability and cost outcomes, it can have a positive impact on safety 
by keeping the plant operating smoothly and event-free longer. 
So how does the operator know it has the right balance of risk 
management?

“If you’re looking at a large enough picture including reactor 
de-rates or trips; if you roll that all into the cost of running your 
business, you’ll always make the right decision,” says Newman. “So 
safety and economics can be married.” 

Artificial intelligence
Where computers were once something that sat on our desk 

and connected us to the rest of the world, digital evolution has 
created workplaces where workers seamlessly harness artificial 
intelligence (AI) as work tools to accomplish tasks faster and more 
effectively than humanly possible. The use of technology can 
be an added tool in many areas of plant management including 
when making those value-based maintenance decisions, says 
Steve Woods.

“For engineering it’s how do you use technology to reduce 
cost. A strong push in the US we’re getting on board with is to 
improve our capability to monitor plant equipment through 
use of things like advanced analytic software to monitor subtle 
deviations in equipment performance that operators or engineers 
might not otherwise notice,” he says.

All of the plants today have a plant information system with 
detectors that already provide a plethora of information about the 
operations, Woods explains.

“These are available to engineers today. What the change 
is, when you use pattern-recognition software, you can build a 
virtual model of the equipment using these inputs and detect very 
subtle deviations from normal and investigate to either pre-empt 
an equipment failure or understand the equipment condition so 
that you might defer an overhaul and save the maintenance and 
engineering effort because you’ll know the equipment is running 
well. So you use it to optimize when you do your maintenance.”

Bruce Power is part of an Electric Power Research Institute 
(EPRI) pilot project for the use of online equipment mon-
itoring. As part of its inspection tooling, in 2015, it began 
using a Bruce Reactor Inspection Maintenance System 
(BRIMS) and this February, took possession of BRIMS II 
from BWXT Nuclear Energy Canada Inc. BRIMS is a robotic 
system, which delivers inspection tools to the reactors 
without worker dose. It precludes the need to rely on im-
portant fuel handling machines that can otherwise now 
be deployed to maintain fueling levels within the units.

The cost of new technology is small when the addi-
tional life expectancy of the Darlington and Bruce plants 
are factored in, Woods says. In fact, the upfront invest-
ment will result in a significant cost savings over time as 
nuclear workers shift their focus to “higher-value work 
and less fire fighting.”

Some companies, such as Exelon in the U.S. are 
making a move to become fully digital and optimize 
the entire business, not just equipment management, 
says Woods, who notes, the shift to digital will require 
increased cyber security.

“Attitudes are changing. The old attitude was if it’s wireless we 
can’t do it. It is no longer possible to say we just won’t do it. So 
the cyber security has to evolve along with these other changes,” 
Woods says.

“Some of these things are transformative. It’s not just business 
as usual with new tools. It’s new business with new tools.” 

Life extension
The value of life extension is a simple premise: The longer a 

nuclear plant operates, the more electricity produced from the 
original capital investment. This reduces the cost associated with 
each unit of electricity and increases the return on investment and 
ratepayer value. 

CANDU nuclear plants were pioneered through the sixties and 
seventies but it has primarily been breakthroughs in the 21st cen-
tury, built on those decades of operating experience and ongoing 
research, that has provided insights into the potential for longer 
operating life with continued strong performance. 

A COG joint project started in 2009 and continuing today has 
helped to extend plant life by validating the lifespan and health 
of fuel channels. It has also provided insights that form the basis 
for an age management program that will optimize the channels’ 
condition and allow them to continue optimal operation to IAEA 
and CNSC standards for longer than the original design estimate.

The work by COG, with OPG, Bruce Power, CNL and Kinectrics 
was used in OPG’s successful application for regulatory approval 
to extended operation at Pickering Nuclear. It is also allowing for 
pre-refurbishment extended operations at Darlington and Bruce 
Power.

As a result, the companies are able to stagger the refurbish-
ment and major component replacement projects on the various 
units to optimizes resources and keep a steady supply of electrici-
ty on grid from the two generating powerhouses.

Completed research has already extended fuel channel life by 
about four to five years and further research is ongoing to support 

The length of refurbishment and major component replacement projects mean many 
roles will be inter-generational. COG peer teams, databanks, OPEX and workshops are 
helping operators share knowledge across generations, between operators and suppliers 
and across geographies. Photo courtesy of Bruce Power
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additional extended operation. In addition to the benefit to the 
original joint project members, the research could also prove 
valuable for COG’s international members in future. 

“They’ve done some great work on that project to understand 
the material properties… there were a number of technologies 
that were brought to bear to achieve that,” says Gary Newman. 

Ultimately this innovation increased the value earned from 
the plants by billions of dollars.  Equally valuable are the positive 
environmental impacts of avoiding carbon-emitting alternative 
electricity sources during the Darlington Refurbishment and Bruce 
Power Major Component Replacement projects.

In addition to this recent research breakthrough, cumulatively, 
decades of R&D has resulted in longer, healthier plant life, says 
David Cox. Like the fuel channel project, other research has also 
added to improved predictability of safety margin and other 
projects have improved knowledge of fuel and fuel channel 
materials. This is true of steam generators and other equipment 
as well. Together these research projects contribute to longer life, 
reduce wear and provide safer operation, says Cox, all of which 
contribute to CANDU’s value proposition. 

Age management and the C6 Fleet
Older plants have unique operating challenges but a number 

of COG teams are creating opportunities for better age manage-
ment resulting in healthier plants into the later stages of operating 
life, says Paul Thompson.

As an operator of a single-unit station, one of the great bene-
fits of COG for New Brunswick Power is the interaction with other 
CANDU operators including members of the C6 Fleet. Coordina-
tion of equipment replacement, a shared stock of spare parts and 
shared design research are some of the initiatives the C6 Fleet 
Committee has initiated. 

“In the past we (C6 operators) were working independently, 
which was a significant wasted effort,” says Thompson, who serves 
as committee chair. “So, we’re trying to identify things in our 
longer-term plans we believe we need to move on from an aging 
or obsolescence perspective and identifying if there is common 
interest in cooperating on a common design across the board,” he 
says.

“The big focus everyone enjoys is the information exchange. 
What we tend to do is pick two or three high profile events that 
happened and go into a fair amount of detail and what the lesson 
learned is. By spending a bit more time and going into these 
events, it becomes much more usable for everyone. We’ve gotten 
quite a bit of good feedback from the offshore utilities and as a 
result we have received very good OPEX back from them,” he says.

Working together across the C6 fleet is also an opportunity to 
bring the designs back to a common point that will allow for more 
alignment and cost sharing. “That concept probably brings the 
biggest single benefit,” says Thompson. And, he points out, many 

of the lessons are equally relevant to the other Ontario plants. 

Thompson says the collaboration has also highlighted for him, 
an opportunity to benefit from research in the offshore facilities, 
especially where the capability doesn’t exist in Canada.

Knowledge transfer
Projects that continue across decades and plants that can op-

erate for as many as 60 years or potentially more bring with them 
another challenge: transferring knowledge from one generation 
to the next and from one geography to another. 

Paul Thompson sees an ongoing need for increased attention 
in the industry on data management, especially with the 
continued baby boom departure from the industry.

“You refurbish a reactor at 30 years but 30 years is generally 
the length of people’s careers and unfortunately they coincide,” 
says Thompson. “We’re building our team here at Lepreau back up 
again but it is daunting. It’s amazing, when a person retires who’s 
worked 30 or 40 years, there’s such tremendous knowledge that 
leaves with the individual and that takes a long time to rebuild.”

And, while there is a lot of data on lessons learned and 
operating experience, Thompson says, “I’m amazed at the power 
of the internet and the power to look up things yet, we have a 
myriad of documents in the industry without a really good way to 
tap into it. We don’t want to learn the same lessons the hard way.”

Currently, COG is upgrading its member internet, COGonline, 
due to launch in mid-2017, and it is looking at ways to improve 
the access to data and analysis.  

David Cox adds the learnings across geographical boundar-
ies as well as generations are important for the industry and an 
important part of the COG program.

“We have our domestic CANDU plants and there’s a tight-
knit collaboration there… but I think the strength of that bond 
between the Canadian domestic players and the international 
players is made stronger through COG and I think it’s essential,” 
he says. “COG, on behalf of its members can influence nuclear 
standards worldwide.”

That connection is an important one, says Gary Newman, who 
points out COG’s role with sharing through the IAEA, WANO, INPO 
can also be expanded to one of collaboration with universities 
both domestically and abroad, such as at Strathclyde University 
in Glasgow, that serves as a centre for excellence. It can provide 

“What COG does is enables efficiency gains 
in things like life extension outage execution, 
outage work processes, refurbishment 
equipment design and deployment. ” ~ David Cox

17

Delivering the Nuclear Promise
Companies that operate America’s nuclear energy 
facilities have partnered on a multiyear strategy to 
transform the industry and ensure its viability for 
consumers as well as its essential role in protecting the 
environment.
This strategic plan, called Delivering the Nuclear 
Promise, strengthens the industry’s commitment 
to excellence in safety and reliability, assures future 
viability through efficiency improvements, and drives 
regulatory and market changes so that nuclear energy 
facilities are fully recognized for their value.

Source:  Nuclear Energy Institute

https://www.nei.org/Issues-Policy/Delivering-the-Nuclear-Promise


COG members with important insights into the European industry 
perspective, he says.

“It’s a nice fit between what COG already does and where Fred 
(Dermarkar) is trying to lead COG on a more international platform. 
I also think linking into the Canadian universities has tremendous 
capabilities. I think hooking them together with Strathclyde could 
drive even greater collaboration.” 

Supplier partnership
As the industry has shifted its business model from the traditional 

patriarchal operator role to one where suppliers are more integral 
partners in nuclear management, the expectations for supplier 
knowledge and expertise have increased. An important strategy for 
the Canadian CANDU industry in particular, has been filling the void 
for supplier training and onboarding to ensure the new business 
model is seamless in the delivery of nuclear excellence.

“What COG does is enables efficiency gains in things like 
life extension outage execution, outage work processes, refur-
bishment equipment design and deployment,” says David Cox. 
“Through sharing the lessons learned and the collaboration 
between members and also a key part -- with our suppliers in the 
supplier participant program -- each COG member isn’t burdened 
every time a contractor comes on board. They can be confident 
through COG’s efforts those suppliers have already been engaged 
and exposed to the key learnings that are available. That alone 
is an efficiency; having a standardized approach to getting our 
suppliers up to speed on the standards and requirements for work 
in our plants.”

Business management
While innovative technology and game-changing R&D like life 

extension are making tremendous gains for the industry, some of 
CANDU’s competitiveness must come from basic business man-
agement, all the directors agree.  

“So much of it will come as we examine our support processes; 
making sure our corrective action programs are truly efficient, 
right-sizing of security and fire protection to address the safety 
basis and security basis for operating the plants,” says David Cox. 

“Consistent with delivering the nuclear promise we need to 
examine all of those factors and find ways to maintain safety but 
challenge our cost basis and reduce it so we can become more 
competitive. In the past it was always easier to lather on additional 
process under the guise it will improve safety without assessing 

the incremental cost,” says Cox. 

Paul Thompson agrees that processes need constant 
monitoring to ensure they have not become overburdened by 
years of layered additions and tweaks.

“You need to really think about the true quality. Yes give the 
guidance there but allow a bit of the flexibility so it can be efficient 
because if all you’re doing is jumping through a whole bunch of 
hoops, your not thinking. And not thinking is not safe,” he says.

“I think we really have to look at all our documents and simplify 
them. I think it can improve efficiency and increase real safety… 
We need to change the paradigm.”  This, says Thompson, is where 
COG can play an important role in sharing strengths, and common 
work, across the industry. As processes begin to be passed through 
generations of nuclear workers, this work becomes more urgent.

Decommissioning and
waste management

With reactors like those at CNL and Gentilly in Quebec preparing 
for shutdown and Pickering a few years later, the industry is in ramp 
up for large projects on decommissioning and waste management. 

“Arriving at an efficient and cost-effective process for decommis-
sioning and managing the associated waste is one of the emerging 
challenges we have,” says Cox. “It’s the nuclear liability and eliminat-
ing that liability that’s achieved through the decommissioning pro-
cess… That’s a critical area coming ahead that is going to require 
attention for which COG can help to play a role going forward.”

From challenge to opportunity
As the COG board members reflect on the enormity of the tasks 

ahead, they are realistic on the challenges but not daunted. They are 
optimistic the groundwork of research and knowledge gained has 
positioned the industry for a future where nuclear can continue to 
provide a large, clean and reliable source of electricity.

Today, with work post-Fukushima and through collaboration 
initiatives, nuclear is even more safely providing a strong quality of 
life of citizens worldwide through reliable electricity while avoiding 
the effects of climate change and smog that cause health and envi-
ronmental distress. It is providing high-value work for thousands of 
people. And, it is working to increasingly improve the economics.

As Thompson puts it, “With the projects at Darlington and 
Bruce, we haven’t seen this level of activity since the heyday of 
new build in the seventies and eighties. This is a really exciting 
time again.” 
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Are you a COG member?
If you’re employed by a CANDU operator or a CANDU Owners Group Supplier Participant,

you can strengthen your knowledge and skills while participating in
research, development and information exchange activities. 

Go to the CANDU Owners Group member site through your organization intranet; check out the COG 
event guide or the COGNIZANT Plus Members Only magazine to access up-to-date station OPEX, get 
answers to research questions, learn about international industry news and events and much more. 
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