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Ottawa, Ontario / Ottawa (Ontario) 

--- Upon commencing on Wednesday, April 4, 2018 

at 11:18 a.m. / L'audience publique débute 

le mercredi 4 avril 2018 à 11 h 18 

Opening Remarks 

M. LEBLANC : Rebonjour, Mesdames et 

Messieurs. Bienvenue à cette audience publique de la 

Commission canadienne de sûreté nucléaire. 

The Canadian Nuclear Safety Commission is 

about to start the public hearing on the application by 

Ontario Power Generation, or OPG, for the renewal of the 

Nuclear Power Reactor Operating Licence for the Pickering 

Nuclear Generating Station. 

During today's business, we have 

simultaneous interpretation. 

Des appareils d’interprétation sont 

disponibles à la réception. La version française est au 

poste 2 and the English version is on channel 1. 

Please keep the pace of your speech 

relatively slow so that the interpreters have a chance to 

keep up. 

Les transcriptions seront disponibles sur 

le site Web de la Commission dans environ une semaine à 
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deux semaines. 

To make the transcripts as meaningful as 

possible, we would ask everyone to identify themselves 

before speaking. 

I would also like to note that this 

proceeding is being video webcast live and that the 

proceeding is also archived on our website for a 

three-month period after the closure of the hearing. 

As a courtesy to others in the room, 

please silence your cell phones and other electronic 

devices. 

Monsieur Binder, président et premier 

dirigeant de la CCSN, présidera l’audience publique 

d'aujourd'hui. 

Mr. President...? 

LE PRÉSIDENT : Merci, Marc. 

Good morning and welcome to the public 

hearing of the Canadian Nuclear Safety Commission. 

Mon nom est Michael Binder, je suis le 

président de la Commission canadienne de sûreté nucléaire. 

I would like to begin by recognizing that 

we are holding this public hearing in Algonquin Traditional 

Territory. 

Je souhaite la bienvenue aux gens ici 

présents, and welcome to those joining us via webcast. 
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I would like to start by introducing 

Members of the Commission. 

To my right are Dr. Sandor Demeter and 

Ms Kathy Penney. 

To my left are Dr. Marcel Lacroix, 

Mr. Timothy Berube and Ms Rumina Velshi. 

We already heard from our Secretary, Marc 

Leblanc, and we also have with us here today Ms Lisa 

Thiele, Senior General Counsel to the Commission. 

CMD 18-H5 

Adoption of Agenda 

THE PRESIDENT: I would like to start by 

calling for the adoption of the agenda as outlined in 

Commission Member Document 18-H5. 

For the record, the agenda is adopted. 

MR. LEBLANC: This is Part 1 of the public 

hearing. The initial Notice of Public Hearing and 

Participant Funding was published on September 29th, 2017. 

A revised notice was posted on March 16th, 

2018, to announce the location for Part 2 of the hearing. 

Submissions from OPG and CNSC staff were 

filed on March 5th. They were made available on the CNSC 

website shortly after that date. 
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To support the CNSC's efforts in being an 

environmentally responsible organization, paper copies of 

the submissions will no longer be distributed on the day of 

proceedings as they are now available electronically on our 

website. 

March 28th was the deadline for filing of 

supplementary information. We note that presentations have 

been filed by OPG and CNSC staff. 

Part 2 of the public hearing is scheduled 

for June 26th, 27th and 28th, 2018, and will be held at the 

Hope Fellowship Church in Courtice, Ontario. 

The public is invited to participate 

either by oral presentation or written submission at the 

Part 2 hearing. The deadline for the public to file a 

request to participate and a written submission is May 7th, 

2018. 

In terms of location in Courtice, just 

rest assured that we looked for a hotel or facility closer 

to the Pickering site and all over Toronto for that time 

period and nothing was available despite our using the 

assistance of the Tourism Bureau and other like 

organizations. We were well served in Courtice in the 

past, so we are pleased to go back there. 

To assist the new Commission Members, I 

will ask the presenters and those answering questions to 
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please avoid using acronyms. 

Mr. President...? 

THE PRESIDENT: That's going to be tough. 

So before we start I would like to share 

with you that we have representatives from Health Canada, 

Environment and Climate Change Canada, and the Office of 

the Fire Marshal and Emergency Management here with us. 

Also joining us by teleconference are 

representatives from Fisheries and Oceans Canada. 

Fisheries and Oceans, can you hear us? 

MS THOMAS: Yes, we can. Thank you. 

THE PRESIDENT: Thank you. 

So I would like to start the hearing by 

calling on the presentation from Ontario Power Generation 

as outlined in Commission Member Document 18-H6.1 and 

18-H6.1A. 

I understand that Mr. Jager, you will make 

the presentation. Over to you. I guess not. 

CMD 18-H6.1/18-H6.1A 

Oral presentation by 

Ontario Power Generation Inc. 

MR. LOCKWOOD: For the record, my name is 

Randy Lockwood. Good morning, President Binder and Members 

http:18-H6.1/18-H6.1A
http:18-H6.1A
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of the Commission. 

I am the Senior Vice President, Pickering 

Nuclear at Ontario Power Generation and I am responsible 

for the safe and reliable operations of the Pickering 

Nuclear Generating Station. My career in the nuclear 

industry began in Douglas Point 40 years ago. Since then I 

worked at five CANDU stations across three continents in 

various roles of increasing responsibility. 

Alongside me today, on my right, is Steve 

Gregoris, Deputy Site Vice President, Pickering; as well, 

on my left, Stephanie Smith, the Director of Operations and 

Maintenance, Pickering. 

We are also pleased to be joined by our 

Nuclear President and Chief Nuclear Officer, Glenn Jager; 

and last but not least, other members of the OPG team 

seated behind me. 

On behalf of the entire OPG team, it is 

our pleasure to be in attendance this morning. 

We are here in support of our request for 

the renewal of the Pickering Power Reactor Operating 

Licence which expires August 31st, 2018. We have requested 

a renewed licence term of 10 years. 

In a moment I will ask Glenn Jager to 

provide opening remarks, including a brief overview of 

Ontario Power Generation and how the Pickering licence 
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renewal plays a key role in our company's social licence. 

I will then speak briefly about our 

specific request of the Commission and the fundamental 

commitments included in our licence application. I will 

also spend a little time to tell you how proud I am of 

Pickering's performance. The OPG team has achieved some of 

the best performance in the station's long history. 

Steve, Stephanie and I will then expand on 

our commitments in the context of Pickering extended 

commercial operation. 

I will touch briefly on the transition 

from the end of commercial operation to the start of the 

safe storage. 

We also have a few short videos that will 

form part of today's presentation. 

In addition, we plan to do a little 

show-and-tell with the emergency awareness kits. These 

emergency awareness kits are the very same packages that 

were supplied to people living near the Pickering site. 

We hope you find our presentation to be 

informative and useful. 

I will now pass the presentation over to 

Glenn Jager. 

MR. JAGER: Good morning, President Binder 

and Members of the Commission. For the record, my name is 
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Glenn Jager and I am the President of Nuclear and Chief 

Nuclear Officer for Ontario Power Generation. I am 

accountable for all the nuclear operations within OPG. 

OPG operates a fleet of nuclear units 

which includes Pickering, Darlington and three waste sites. 

We also own the Bruce site which is operated by Bruce 

Power. And we operate two combined cycle gas plants, two 

stations fuelled by biomass, 66 hydroelectric stations, and 

264 control dams that control the water level throughout 

the Province of Ontario, including the Great Lakes. Three 

of our hydroelectric stations were developed in direct 

partnership with Indigenous communities located near those 

facilities. Together our facilities provide more than half 

of Ontario's energy needs and communities as far north as 

James Bay right down to Pickering. 

We understand what it means and takes to 

operate in partnership with local and Indigenous 

communities, remote communities and we understand the 

obligations to operate safely and responsibly at all of our 

sites throughout Ontario. We understand the leadership and 

the example we set and the need to earn the trust of local 

communities each and every day. This is our social 

licence. 

Pickering Nuclear is supported by OPG's 

full technical capability, financial resources and more 
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than 9,000 people throughout Ontario. OPG utilizes fleet 

standards and capability to ensure that Darlington, 

Pickering and Western Waste operate environmentally and to 

the highest standards of safety and reliability. 

OPG is also part of a larger industry 

fleet. Through membership in the World Association of 

Nuclear Operators (or WANO), INPO, which is the Institute 

of Nuclear Power Operators, EPRI, which is the Electric 

Power Research Institute, CANDU Owners Group, which we 

refer to as COG, and others, we obtain standards of 

excellence, share operating experience and technical 

innovation. We receive training and assistance. We 

benchmark good practices and are subjected to critical peer 

evaluations of our performance. We support Canada's 

membership in the IAEA as part of various consultations and 

groups and are subject to oversight by both the IAEA and 

the CNSC. This network of support and oversight has 

resulted in both Pickering and Darlington achieving high 

levels of safety and reliability. 

For example, last year Pickering operated 

three quarters of the year without an employee injury, so 

without a lost time accident certainly, but without 

injuring a single employee. This is quite remarkable 

performance. It is excellent performance that is really 

unheard of in the industry for a site that has six units 
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and almost 3,000 people on site. The proof of the 

effectiveness of this industry and corporate support is in 

our excellent performance, performance that Mr. Lockwood 

and his team will speak to today. 

Pickering's greenhouse gas-free energy has 

contributed to the health and welfare of all Ontarians by 

providing clean energy, employment and supplying isotopes 

worldwide. As a result of OPG's 99 percent greenhouse 

gas-free energy from our nuclear and hydroelectric 

facilities, Ontario is the lowest greenhouse gas-emitting 

jurisdiction in the world. The safe work environment, 

clean energy, medical isotopes produced by Pickering are 

saving the lives of Canadians every day. 

You know, I walked into Pickering on my 

first day at work 37 years ago and I was met with a very 

large plaque. A lot of the buildings around have changed 

since then, but the plaque is still there and I want to 

read to you in part what it says: 

"Dedicated to serve the people of 

Ontario, this nuclear power plant is 

a testimony to the spirit of 

adventure and ingenuity of Ontario 

Hydro, Atomic Energy of Canada 

Limited and the Manufacturers and to 

the skills of thousands of workers." 
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(As read) 

Names of the companies have changed, but I 

am proud to say that as Chief Nuclear Officer that 

statement is as true today as it was 46 years ago when that 

plaque was dedicated. 

I will turn the presentation back over to 

Mr. Lockwood. 

MR. LOCKWOOD: Thank you, Glenn. 

Randy Lockwood, for the record. 

Commissioners, looking back at the start 

of my career and thinking about the early stages of 

Pickering, I recall the great sense of pride that existed 

at the plant and throughout the CANDU industry. Pickering 

was a major milestone in the Canadian development and 

implementation of the CANDU technology. I joined the 

Pickering team only a few years ago and I can tell you that 

this sense of pride has not wavered. In fact, it is 

growing. 

As a team we are very proud that Pickering 

is heading into the next licence period with some of the 

best performance ever. This is a testament to the 

dedication and diligence of the employees and personnel who 

have been supporting the station's operation each and every 

day. I have had the privilege of working with many 

exceptional people throughout the nuclear industry in 
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several places around the world. The Pickering team is by 

far the best team I have ever worked with. They are the 

best team in the industry. 

And while people have come and gone over 

the years, the plant too has changed. It's not the same as 

before, when it first began, it is better. It's far 

better. We have been investing in the plant all along and 

these investments have made the Pickering plant safer than 

ever before and more reliable. Our programs are solid. 

Our staff are highly trained and competent. For these 

reasons we are very confident that the plant can be safely 

operated and maintained, fit for service through to the end 

of commercial operations in 2024. 

OPG will continue to invest in the station 

to make Pickering even safer tomorrow, to secure Ontario's 

clean power future and to make Pickering's last years the 

best years. 

I would like to highlight some of 

Pickering's strong performance over the current licence 

term. 

Pickering had an industry best all injury 

rate in 2017: .06 injuries for 200,000 hours worked. Said 

another way, this is the best Pickering industrial safety 

performance in the history of the site and I am very proud 

of our team for achieving that. Our collective radiation 
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exposure for workers has also been below target. 

Pickering's equipment reliability has 

steadily improved, recording our highest Equipment 

Reliability Index, ERI, score in station history and it is 

continuing to increase. As a result, Pickering achieved 

record operating runs for two units in 2017, with Unit 5 at 

632 consecutive days and Unit 1, 622 days. Recently, Unit 

4 enjoyed a record run prior to shutting down for a planned 

maintenance outage on March 7th of this year. 

The forced loss rate performance over the 

last three years has also been the best ever. And our 

maintenance backlog for safety critical equipment across 

the entire station, all six units, it is zero. 

There have been no significant incidents 

over the current licence period. The plant has and 

continues to operate safely. We are pleased that Pickering 

received the CNSC integrated plant rating of fully 

satisfactory in each of the last two evaluations. 

And as another major achievement, 

Pickering was issued a fish authorization by Fisheries and 

Oceans Canada in recognition of OPG's environmental 

stewardship for aquatic life. 

These accomplishments are just a few 

examples to highlight Pickering's passion for excellence to 

protecting the public, the worker and the environment. 
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Investment for Improvement. In this slide 

I would like to impress upon the Commission some of the 

many significant investments we have made to further 

improve Pickering's safe and reliable operation. 

During the current licence term, 2013 to 

2017, substantial investments were made to implement 

numerous physical safety improvements at Pickering such as 

those listed on the slide. These safety enhancements 

significantly bolster the plant's defence-in-depth to guard 

against the very highly unlikely beyond design basis 

events. 

Most notably, emergency mitigating 

equipment, or EME. Both Phase 1 EME and Phase 2 EME are in 

place and implemented at Pickering, ready for deployment in 

such highly unlikely events. With these safety 

improvements the plant is safer today than it has ever 

been. We will describe EME provisions in more detail later 

in the presentation, but for now I would just like to show 

you with this slide what this impressive fleet of equipment 

looks like. 

As mentioned, we have both Phase 1 EME and 

Phase 2 EME. They are in place at Pickering, available, 

tested and ready for deployment. 

Phase 1 EME consists of portable pumps and 

generators. The upper right, shown in red, is one of the 
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portable pumps. The main purpose: supply water to cool 

the fuel. The upper left, in green, portable generator. 

Main purpose: supply power to essential equipment such as 

instrumentation. 

Phase 2 EME represents a substantial 

investment that focuses on protecting containment 

integrity. This includes larger electrical generators, 

such as shown here on the lower left photo. They can 

restore power to various containment systems, such as 

filtered air discharge, air conditioning units, hydrogen 

ignitors. There are five such generators with a total 

capacity of approximately 7 megawatts. 

As outlined and supported in our licence 

application, we are requesting a 10-year licence renewal 

for Pickering's power reactor operating licence. The 

licence renewal will encompass continued commercial 

operations to the end of 2024, as well as transitioning the 

units to safe storage by 2028. 

Associated with our submission is our 

request for the Commission to approve to operate the fuel 

channels up to 295,000 effective full-power hours, as this 

would correspond approximately to the end of 2024 for the 

lead unit. We consider that a 10-year licence term is 

necessary, acceptable, and appropriate for the following 

reasons: 
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It's consistent with a timeframe that is 

normally associated with periodic safety reviews in Canada; 

It allows OPG to expedite the 

post-shutdown activities and ensure efficient and smooth 

transition to safe storage by using existing proven 

procedures. Please note that these type of activities are 

already licensed and were already successfully carried out 

to place Units 2 and 3 in safe storage; 

It aligns with the current licence term of 

the Pickering Waste Management Facility. When that licence 

expires, OPG plans to seek a single decommissioning licence 

for the station -- for the site; 

And lastly, a 10-year licence renewal 

provides regulatory certainty for our shareholder, the 

Province of Ontario, and our ratepayers for continued 

Pickering baseload generation during Darlington 

refurbishment and major component replacement at the Bruce. 

Pickering's commitments: Throughout our 

licence application and CMD, we have put forth a set of six 

commitments which we view as fundamental to supporting our 

licensing case for extended operations of Pickering 

station. 

These are general commitments which 

reflect the main areas of responsibility that OPG bears to 

the public and to the CNSC. They acknowledge public 
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interest and CNSC site expectations; uphold nuclear safety, 

namely in the areas of nuclear safety, fitness for service, 

staffing, low operational impacts, public transparency and 

engagement, and continued investment. During our 

presentation today, we will briefly describe how each of 

these areas are addressed. 

I will now pause to pass the presentation 

over to Steve Gregoris. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

I am the Deputy Site Vice President for 

the Pickering Nuclear Generating Station. I have worked at 

OPG for 27 years. I started my career as an engineer at 

the Darlington Nuclear Generating Station when it was under 

construction. Since then I have held a number of positions 

including certified shift manager and operations manager at 

Pickering, and Director, Operations and Maintenance at 

Darlington. 

Recently, I completed a secondment with 

the World Association of Nuclear Operators in Atlanta. 

This work assignment provided me with a unique perspective 

of the nuclear power industry, which I brought back to my 

work at OPG. 

On a more personal note, my wife also 

worked for OPG Nuclear. We have lived in the Durham region 
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for over 20 years and have raised our family in this 

community. 

In the next several slides, I will 

elaborate on our efforts in support of Pickering's 

fundamental commitment to nuclear safety. 

Pickering's first fundamental commitment 

is to nuclear safety. Specifically, nuclear safety will be 

assured, such that plant personnel, the public and the 

environment are protected. I can personally attest that 

not only for Pickering, but across OPG's nuclear fleet, 

safety is our core value. It underpins everything we do at 

our stations. Safe operation is at the heart of our social 

licence and of our operating licence. 

In this part of the presentation, I will 

touch on some key aspects that support the assurance of 

nuclear safety at Pickering. 

Defence-in-depth is a universally accepted 

cornerstone of nuclear safety. With a defence-in-depth 

approach, multiple and redundant barriers are in place to 

protect the public and the environment. As depicted in 

this simplified illustration, Pickering has five basic 

levels of defence-in-depth for the overall design and 

operation of the station, consistent with international 

practice. 

Defence-in-depth is extremely robust. It 
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encompasses engineer structures and equipment with multiple 

backups designed to high standards and regularly inspected, 

tested and maintained. It also includes people-based 

barriers, such as administrative processes and procedures, 

as well as rigorous training and the fostering of a healthy 

safety culture. Through levels 1 to 3, these measures 

serve to prevent events from occurring or to effectively 

mitigate unlikely events that are postulated within the 

plant's design basis. 

With the post-Fukushima implementation of 

emergency mitigation equipment, or EME, during the past 

licence term Pickering has provided additional barriers for 

the extremely unlikely event of a beyond design basis 

accident. 

Basically, in level 4, EME is used in one 

of two ways. First, EME is used to prevent an event from 

progressing to severe accident and, second, together with 

severe accident management guidelines, the same EME can be 

used to mitigate a severe accident in the extremely 

unlikely event one were to occur. As will be discussed 

later, even more defence-in-depth measures are being 

pursued as part of our completed periodic safety review. 

Lastly, further defence-in-depth for 

public protection is provided in the fifth level through 

offsite emergency preparedness. 
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These barriers serve to illustrate that 

there are many diverse ways to put water into the reactor 

cores to cool the fuel under any circumstance, and because 

of this a severe accident at Pickering is an extremely 

unlikely event. 

This figure is for illustrative purposes 

to depict the many diverse and flexible deployment options 

for the use of EME in the extremely unlikely event of a 

beyond design basis accident. 

At Pickering the EME is located and safely 

secured onsite near to, but separate from the station. 

With Phase 1 EME pumps, water can be drawn from the lake 

and injected into the heat transport systems, steam 

generators, or calandria vessels of any Pickering unit 

using a variety of deployment routes. Any of these options 

provide an effective means to cool the fuel. 

In addition, the Phase 1 EME pumps can 

provide make-up water for the irradiated fuel bays to keep 

the used fuel covered with water and cooled. Phase 1 EME 

also includes portable generators and uninterruptable power 

supplies to power instrumentation for monitoring. 

As part of Phase 2 EME, larger generators 

can be used to repower various equipment, including 

containment air coolers, hydrogen ignitors, and a filtered 

air discharge system which enables controlled and filtered 
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venting. It should be noted that EME Phase 2 can also be 

used to repower station equipment that will provide 

additional methods of cooling, in addition to Phase 1 EME. 

Staff are trained and regularly practice 

the use of EME. Phase 1 and 2 EME can be quickly connected 

to provide the necessary supplies of power and water. We 

have demonstrated that EME can be rapidly deployed with 

ample time to mitigate a wide range of extremely unlikely 

events. 

Simply put, if ever needed, EME can be 

deployed virtually anywhere onsite through many possible 

routes and by diverse means to provide emergency water and 

power to cool the fuel and protect containment. 

In support of Pickering licence renewal, 

OPG has systematically conducted a periodic safety review, 

or PSR. The PSR focused on safety-significant items and 

has confirmed that current plant operation is safe. 

Furthermore, the PSR considered all 

aspects important to continued safe operation and concluded 

that the plant can be safely operated through to the end of 

commercial operation in 2024. 

The PSR was conducted in accordance with 

CNSC requirements and consistent with industry best 

practices. It assessed the extent to which Pickering meets 

modern regulatory requirements and standards. And from 
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this part of the process, OPG identified additional safety 

enhancements to further strengthen the already robust 

defence in-depth of the plant. The safety enhancements are 

documented in the integrated implementation plan, or IIP, 

which OPG is committed to. The IIP has been accepted by 

CNSC staff. 

On top of all the EME safety benefits, 

with the PSR additional safety enhancements, Pickering will 

be even safer in the next licence term. 

The PSR safety enhancements include 

various plant modifications. For instance, through a 

station interconnection, firewater from the Units 1 and 4, 

diesel-driven firewater pumps, shown in the slide, will 

provide an additional and diverse source of firewater to 

Units 5 to 8. This modification will serve to further 

enhance the Units 5 to 8 firewater system. 

In addition, piping modifications will 

enable firewater addition to the Units 1 and 4 heat 

transport systems, steam generators, and calandria vessels. 

These modifications will significantly bolster Pickering's 

defence-in-depth by providing more diverse ways, separate 

from EME Phase 1, to cool the fuel in the extremely 

unlikely event of a beyond design basis accident. 

In summary, Pickering will be even safer 

through the IIP actions, 63 in total, to be completed by 
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2020. This figure shows the safety benefit of the various 

Pickering improvements for Units 1 and 4. It shows the 

results of a probabilistic safety assessment, or PSA, for 

large release frequency, or LRF, on a per-unit, per-hazard 

basis. As shown by the middle group of results, compared 

to the left-most group, the post-Fukushima improvements, 

namely EME, have significantly lowered the estimated risk 

for the station as it is today. 

Today, the units are well below the safety 

goal for each hazard and have improved by factors in the 

range of approximately two to ten from the pre-Fukushima 

values. As shown by the group of results on the far right, 

the estimated risk will be significantly further reduced by 

the PSR modifications, once implemented. 

In driving towards continued safety 

improvement, OPG has established more stringent 

administrative safety goals as targets. The PSA 

administrative safety goals are aligned with new build 

requirements and are one order of magnitude more stringent 

than are standard PSA safety goals, as shown in the figure. 

With the PSR modifications, Units 1 and 4 are expected to 

be below the PSA administrative safety goals. These goals 

are already met for Units 5 to 8. In summary, the 

Pickering plant has evolved to nuclear safety levels that 

are comparable to modern new build requirements. 
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At this point, I'd like to summarize how 

EME and PSR modifications work together to protect 

containment and the public. 

Pickering has a very robust containment 

design. This is evident by the very low values of LRF 

which are below OPG's PSA safety goal. The defence-

in-depth at Pickering provided by our installed design 

basis equipment and the additional Phase 1 EME portable 

pumps and generators, ensures it is extremely unlikely that 

a beyond-design basis event progresses to the point where 

containment filtered venting is required. 

The PSR modifications will provide even 

more defence-in-depth by providing additional ways to cool 

the fuel, making it even more unlikely that a beyond design 

basis event progresses to the point where containment 

filtered venting is required. 

Nonetheless, Pickering has filtered 

venting capability today through the existing filtered air 

discharge system shown here with no power and for 

multi-unit events. Further, with the addition of the 

larger generators of Phase 2 EME, power can be restored to 

the containment air coolers and hydrogen ignitors to 

further protect containment structural integrity, and to 

the filtered air discharge system to provide additional 

diverse ways to enable where containment filtered venting. 
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In summary, we are confident that the 

potential for a large offsite release has been practically 

eliminated. 

Pickering nuclear safety is supported and 

confirmed through comprehensive deterministic and 

probabilistic safety analyses. These complementary tools 

demonstrate the effectiveness of the plant safety 

provisions and the robustness of defence-in-depth. For 

instance, our PSA confirms that the safety goals are met 

for each reactor unit and hazard analyzed. 

You may recall during the previous 

Pickering re-licensing hearings, concerns were raised 

around the overall risk of the site and whether the 

estimated risk for individual units should be simply 

multiplied by the number of units and added across all 

hazards. Well, it's not that simple and there is no 

international consensus on whole site PSA methodology. 

Regardless, OPG accepted the challenge and has since 

completed a whole site PSA for Pickering. 

OPG updated the Commission on December 

14th of last year when we presented a summary of the 

Pickering whole site PSA. This work has been conducted in 

collaboration with the CANDU owners group. It is a 

first-of-a-kind study that is at the forefront of PSA 

development internationally. The work is also summarized 
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in addendum "C", as in Charlie, of our CMD. 

The whole site PSA supports that the 

overall risk of the whole Pickering site is low. In fact, 

total site-wide large release frequency representing all 

units and all hazards is lower than the safety goal that is 

applicable for an individual unit and a single hazard. 

This is a strong indication of low site risk and further 

supports the robustness of the overall plant defence-

in-depth. 

We have demonstrated that the risk of a 

nuclear accident is extremely low. Nonetheless, we remain 

prepared in the very unlikely event of a nuclear emergency. 

We recognize that both onsite and offsite 

emergency preparedness are important measures in ensuring 

the safety of the public. For that reason, the plans that 

are in place are robust. Our readiness to respond to a 

beyond design basis event has been recognized as industry 

leading, and our emergency plans have been practiced and 

integrated with all levels of government. 

Furthermore, EME is available at both 

Darlington and Pickering. Procedures are issued, staff are 

trained, and a response using EME has been practiced in a 

number of drills and exercises. 

OPG continues to improve in the area of 

emergency preparedness. We are following up to assess any 
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necessary changes to our plans as a result of the updated 

provincial nuclear emergency response plan. Various 

diverse means of public emergency learning are in place, 

including sirens, radio, television, social media, and 

cellphones, and OPG has worked with various government 

organizations on presentation-distribution of potassium 

iodide pills, or KI pills, to all residents, businesses and 

institutions within 10 kilometres of the station. 

Also, a website is maintained to provide 

information on the use of KI pills, including in the nine 

most common languages spoken within 10 kilometres of the 

plant. Furthermore, KI pills are made available for people 

within 50 kilometres of the plant for anyone who wants 

them. 

Together with various external agencies, 

OPG worked hard to reach out and communicate with the 

public about emergency preparedness. Based on polling 

results, we are confident that the general public knows 

what to do in the extremely unlikely event of a nuclear 

emergency. 

We have an ongoing series of public 

communications on the topic of emergency preparedness to 

help keep the public informed and prepared. Public 

awareness sessions are held on an annual basis. 

We also distribute information brochures 
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containing KI and emergency preparedness information to 

households within 10 kilometres of the station. For 

instance, we held our flashlight campaign in 2014 and our 

KI and "Prepare to be Safe" campaigns in 2015 and 2016. 

More recently, in 2017, we distributed emergency awareness 

kits to residents in the vicinity of the Pickering plants. 

Commissioners, we provided you with your 

very own emergency preparedness kits. These are the same 

kits that were distributed to residents within 10 

kilometres of the station for them to keep handy, just in 

case. 

A couple items that I would like to point 

out with the kit: The first thing is that there is space 

in front of the kit. That was intentional. The "Prepare 

to be Safe" KI pills that were previously distributed, are 

meant to fit within the case so that you have everything in 

one package. 

Also included in the case is a pamphlet 

that describes to residents how to be prepared and what to 

expect in the unlikely event of a nuclear emergency. There 

is also a pen with a flashlight so that instructions and 

information can be read even in the case of loss of power 

and there is a magnetic checklist to make sure that you are 

prepared that can be placed anywhere convenient so it can 

be easily referenced. 
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The last thing I would like to point out 

is that this kit provides information to the public so they 

can be prepared for any emergency such as a loss of power 

and not just a nuclear emergency. 

Our biggest test of emergency preparedness 

at Pickering took place in 2017. On December 6 and 7, we 

led the execution of Exercise Unified Control, where more 

than 800 participants, from over 30 agencies, federal, 

provincial, municipal, and non-government agencies, 

participated over the course of two days. 

The following video will provide an 

overview of Exercise Unified Control. 

--- Video presentation / presentation vidéo 

MR. GREGORIS: Commissioners, we hope you 

found the video both enjoyable and informative. 

I would like to note that the exercise was 

based on a severe accident scenario. EME was deployed, 

filtered venting was required, and protective action limits 

were reached, requiring evacuation. 

There were also several new innovations 

employed during the exercise. For example, the new Unified 

RASCAL Interface, or URI, dose projection software was used 

by OPG, the province and the CNSC. The real-time automatic 

data transfer plant information emergency summary page was 

accessed by the CNSC and the province, and the new P25 
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radio system, common between OPG and Pickering Fire 

Services, was used, enhancing communications between these 

groups. 

Exercise results demonstrated that there 

are robust emergency plans in place at all levels to deal 

with a nuclear emergency. Further enhancements to these 

plans are being implemented as part of the lessons learned. 

Of particular value, this exercise 

strengthens the relationships with the various 

participating agencies. This will further ensure effective 

and well-coordinated response activities in the unlikely 

event of a nuclear emergency. 

I will now pass the presentation over to 

Stephanie Smith. 

MS SMITH: Good morning. I'm Stephanie 

Smith, for the record. I am the Director of Operations and 

Maintenance at Pickering, which is otherwise known as the 

plant manager. 

I have worked for OPG Nuclear for 

28 years. I spent nine years as a certified shift manager. 

I have experience in engineering operations, maintenance 

and fuel handling. 

I've also had senior emergency roles in 

the OPG nuclear emergency response organization, including 

emergency shift manager, operations support manager, and 
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emergency response manager. 

I too have lived in the Durham Region for 

the last 26 years, and I have raised a family here as well. 

I'm now going to talk about fitness for 

service. 

With respect to fitness for service, our 

stated commitment is as follows. 

Systems, structures and components at the 

plant are fit to continue commercial operations to the end 

of 2024, and the inspection programs will ensure fitness 

for service during the next licence period. In the next 

couple of slides, I will discuss how this is supported by 

our aging management program. I will also explain how we 

ensure our fuel channels are safe and robust. 

The comprehensive programs that are in 

place today are how we always know that the plant will be 

safe and reliable to operate to the very last day. We know 

that the condition of equipment in a plant can change 

gradually over time. That is why we have in place an 

effective and comprehensive aging management framework to 

ensure that critical safety equipment remains fit for 

service at all times. 

We know that the plant is in good 

condition. We know because we inspect. Periodic 

inspections are rigorously performed on all major 
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components and structures to ensure fitness for service on 

an ongoing basis. Component and equipment health is 

evaluated regularly and trended by means of technical 

evaluations, inspections, maintenance, and testing in 

accordance with the requirement of applicable standards, 

OPG's integrated aging management program, and the 

life-cycle management plans which are in place for major 

components, such as fuel channels, feeders, and steam 

generators. These plans are submitted to the CNSC staff 

regularly. 

Fuel channels. We appreciate that fuel 

channel fitness for service is a topic of specific 

regulatory interest, especially in the context of extended 

operation. OPG can assure the Commission, the CNSC staff, 

and the public that the fuel channel fitness for service 

will be maintained, with margin, to the end of 2024 for all 

Pickering units. This corresponds approximately to 295,000 

effective full-power hours for the lead unit. At this 

service life, there's still ample margins to the fuel 

channel criteria. This is true for all of our units. The 

projected hydrogen equivalent levels, less than 100 ppm, 

are well within the validation basis of the fracture 

toughness models that are used to support fuel channel 

fitness for service. 

Our confidence in ensuring fuel channel 
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fitness for service to 2024 is based on technical 

assessments, industry research, a well-established aging 

management program, and the mitigation measures to ensure 

ongoing fitness for service. We have committed to the IIP 

actions to support safe operation of the fuel channels to 

2024. In short, we understand the fuel channel aging 

process, and have proven our ability to manage it well. 

A more detailed and scientific explanation 

in support of the assurance of the fuel channel fitness for 

service is available in Addendum B of our CMD. 

MR. LOCKWOOD: Thank you, Stephanie. For 

the record, Randy Lockwood. 

Engage workforce. Staff are qualified and 

competent to operate the plant, and this will be maintained 

throughout the next licence period, including sufficient 

staffing numbers. 

Staff engagement is a very important 

underlying part of this. I will briefly talk on some of 

the related topics of staff qualification, safety culture, 

and staffing management. 

An engaged workforce is about having the 

right number of people, with the right skills and the right 

attitudes, doing the right work at the right time. Our 

nuclear management system provides a framework that 

establishes the process and programs required to ensure 
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Pickering achieves its safety objectives, continually 

monitors its performance against these objectives, and 

fosters a healthy nuclear safety culture. This is not 

possible without an engaged workforce that is aligned 

around common goals. It starts with awareness, 

understanding, and commitment by all levels of the 

organization. It involves promoting individual and 

department ownership and accountability, and it drives 

multifaceted initiatives all the way from the front-line 

worker to the leadership level. 

Our extensive training programs are used 

to develop and maintain competent personnel, with the 

necessary skills and knowledge to safely carry out their 

work. 

We periodically evaluate our safety 

culture to recognize positive attributes, and to identify 

areas for further improvement. A panel, consisting of the 

senior plant leadership team, meets each quarter to discuss 

the status of the nuclear safety culture at Pickering. A 

station-wide assessment was conducted at Pickering in 2015 

and concluded that there is a healthy nuclear safety 

culture, a healthy respect for nuclear safety, and that 

nuclear safety is not compromised by production priorities. 

Another station-wide assessment is scheduled later in the 

year. 
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Our safety culture is also subjected to 

periodic external evaluation by industry peers, which 

confirms our safety culture. 

We have initiatives under way to address 

OPG's demographics, especially through investments in 

knowledge management for ongoing operations. 

Long-term hiring strategies are also in 

place to address staffing needs through to and beyond the 

shutdown of the station. 

To ensure a supply of leaders, and a 

continuity of critical roles, a company-wide 

succession-planning process is in place. Staff engagement 

and motivation will remain a key focus at Pickering to 

ensure continued safe and reliable operation. 

With respect to the impacts of normal 

operation, our stated commitment is that impacts of plant 

operation to the public, workers and the environment will 

continue to be of low risk, and adequately mitigated, while 

continuing to provide the various societal and 

environmental benefits of plant operation. This 

encompasses a wide range of topics. I will touch on a few 

of these topics in the upcoming slides, and our CMD does 

have more information. 

Our performance is strong in all areas of 

environmental protection. For instance, our targets for 
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radiation dose to the public are much more stringent than 

regulatory limits, and we strive to keep them as low as 

reasonably achievable. The public radiation dose from 

Pickering remains a fraction of the 1 percent of the 

regulatory limit, and is negligible in comparison to 

natural background radiation levels. 

Our environmental monitoring programs in 

the vicinity of Pickering assess the impact of operations 

on the environment and human health. Results are made 

available to our community and to the public on our 

external website. 

Pickering is continually working to reduce 

the amount of low and intermediate level nuclear waste it 

produces, thereby reducing our environmental footprint so 

that future generations will not be unduly burdened. 

Pickering's irradiated fuel bays provide a 

storage of used fuel until it can be transferred to the dry 

storage containers for interim storage at the 

separately-licenced Pickering waste management facility. 

Also, in January of this year, Fisheries 

and Oceans Canada issued a fish authorization for the 

Pickering station in recognition of the mitigating measures 

in place and planned for aquatic species. This is, in 

part, thanks to our successful fish-diversion system, which 

features an extensive net that can be seen in the photo. 
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We are very, very proud of our safety 

record, and we work hard to maintain a safe work 

environment. Our conventional safety performance remains 

strong. 

With respect to radiation safety over the 

licencing period, there were no radiation exposures at 

Pickering that exceeded regulatory dose limits or our much 

more stringent administrative dose limits. 

Collective radiation exposure is an 

industry standard measure of radiation safety performance. 

Our performance in this area has been better than target in 

each year during the current licence term. We attribute 

this success in part to our As Low As Reasonably 

Achievable, or ALARA, safety culture, and to the programs 

and industry-leading technology that our staff have 

developed through innovation to minimize radiation 

exposures. 

The following are just a couple of 

examples. 

Major reductions in reactor-phase dose 

rate have been achieved by installing a combination of an 

overhead shielding canopy and end-fitting shielding tiles. 

Also, we are using robots to avoid worker 

dose, and to improve monitoring of the plant. These 

robots, as you can see in the upper corner there, are used 
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in high gamma, neutron, tritium environments. They are 

very versatile and can help with equipment monitoring and 

inspections, and to support dose-mapping strategies for 

personnel entering medium or high hazard areas. These 

robots can go virtually anywhere in the plant, and, as 

such, they significantly help to reduce worker dose. 

I will now pass the presentation back to 

Randy Lockwood. 

MR. LOCKWOOD: Thank you, Stephanie. 

For the record, Randy Lockwood. 

OPG recognizes that members of the public, 

stakeholder groups, and local communities have a legitimate 

interest in Pickering operations. For that reason, we 

remain open and transparent, and frequently engage with 

these groups. 

Our stated commitment, transparency and 

appropriate public and indigenous engagements, will 

continue. In the area of the Pickering station, OPG is 

aware of the aboriginal and treaty rights, interests and 

assertions of several indigenous communities. These 

communities include Williams Treaties First Nations, on 

whose traditional territory the station is sited, as well 

as the Mohawks of the Bay of Quinte, and the Métis Nation 

of Ontario, Region 8. OPG meets regularly with these 

representatives from these communities to provide details 
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of our nuclear operations, and to address any issues and 

concerns. We take these discussions very seriously and 

follow up on all feedback that we receive. 

From a company's perspective, the OPG 

indigenous relations policy provides guidance and direction 

to ensure that meaningful discussions and information 

transfer occurs consistently across the entire province. 

In June 2017, OPG made changes to its supply chain policies 

and processes to encourage and support those indigenous 

businesses, who have a desire to become active vendors in 

the OPG supply chain. A minimum 5 percent indigenous 

content goal is now assigned to bids, and OPG encourages 

our existing vendors to formulate joint ventures and 

subcontracting opportunities. 

As a company, OPG has successfully 

partnered with indigenous communities on hydro electric 

projects. In each case, the first nation is an equity 

partner and will earn a long-term stable source of revenue. 

These first nations also benefitted from the construction 

of these facilities through employment and procurement. 

As well, OPG and Nanticoke Solar are 

working with Six Nations Development Corporation on a solar 

generating station on the site of what was once Ontario's 

largest coal-fired generating station. 

Part of our indigenous engagement takes 
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place through a corporate citizens program. In 2017, OPG 

funded 84 indigenous community projects focused on youth, 

science, culture and sports. 

At OPG, we're committed to gaining a 

greater understanding of indigenous peoples' cultures and 

traditional land use. 

Public trust is a core key driver of our 

social licence, the ongoing approval of the community, and 

other stakeholders for our operations. It requires daily 

commitment. It means being part of the community, sharing 

its values, and supporting what matters to the community 

and to ourselves. In Pickering, that means meeting 

regularly with elected representatives and community 

members, it means partnering with dozens of environmental, 

educational, and community-building groups. It's a 

commitment we hold dear and that we demonstrate every day 

through our support of the community's safety and 

environmental causes, because our employees don't just work 

in the region, they live there too. 

In keeping with the spirit of openness and 

transparency, a substantial amount of information is made 

publicly available on our external website, including 

numerous documents associated with our present licence 

renewal request. Such documents include key PSR documents, 

as well as PSA summary reports. 
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Continuing to invest. A recurring theme 

you heard us say today is how OPG is continuing to invest 

in the Pickering plant. 

Our commitment. OPG will continue to 

invest in Pickering to support our objectives, including to 

improve equipment reliability to ensure fitness for service 

until the end of commercial operations, and to further 

enhance nuclear safety. 

In addition to some of the physical 

improvements already described in the context of enhanced 

nuclear safety, our continued investments include 

additional inspections and maintenance of critical 

components to ensure safe and reliable operations. 

We're also continuing to invest to protect 

the environment. Whether it's through implementation of 

dikes at the station, the establishment of biodiversity and 

wildlife habitat programs, or our ongoing salmon stockade 

program, we will continue to invest. 

At OPG, we will continue to invest in our 

people, our plant and in support of our community. At 

Pickering we're also investing and leading the industry in 

the development and the application of innovative 

technologies. 

This short video highlights our use of 

innovation and technology to improve safety, reliability 
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and station culture. 

--- Video presentation / Présentation vidéo 

MR. LOCKWOOD: Over the next licence term 

we plan to continue investing over $300-million of 

committed actions in support of extended operations. 

This slide summarizes that a high level 

were just some of the -- are key areas our investments are 

aimed at. With these investments the plant will be even 

safer and more reliable in the future. 

End of commercial operation. At OPG we 

have extensive experience not only in operating reactors 

for power production, but also managing the successful 

transition to their eventual permanent shutdown. With the 

end of commercial operation partway through our requested 

licence term we understand the need to carefully plan the 

various activities that will ensure not only a smooth and 

safe post-shutdown phase, but also a safe transition period 

in the time before shutdown. 

On the next slide I will briefly explain 

how we plan to address these considerations into our 

sustainable operations plan and our post-shutdown 

stabilization activities plan. 

In looking ahead into the transition 

period from the operating station to the end of commercial 

operation, we understand the special considerations 
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involved. This is part of our sustainable operations plan 

or SOP. 

The SOP will be submitted to the CNSC 

staff five years before permanent shutdown of the first 

unit at Pickering. 

Upon the end of commercial operation, 

stabilization activities include the defueling and 

dewatering of the shutdown reactors. The stabilization 

activity plan or SAP documents OPG's planning efforts for 

stabilization of the Pickering station and the safe storage 

state. 

Both the SOP and the SAP comprehensively 

take into account all of the 14 CNSC safety and control 

areas in the context of these transition periods. We're 

highly confident in our ability to safely execute this work 

as evidenced by the successful safe storage of Units 2 and 

3 which have been in place for several years now and which 

will inform our plans for the rest of the units. 

Furthermore, we have conducted a 

predictive effects assessment and concluded the associated 

activities are of low risk to human health and the 

environment. 

At this time I'd like to share with you a 

video that reflects our enthusiasm and optimism around 

Pickering extended commercial operations to 2024. 



 

 

 

 

 

 

 

   

 

      

          

           

             

   

         

        

       

        

          

        

     

         

             

           

       

          

 

       

        

        

         

           

 

     

44 

--- Video presentation / Présentation vidéo 

MR. LOCKWOOD: As a team, we're very proud 

of that video's message. It reflects who we are, that's 

our plant, and we're proud to work, live and be a part of 

the local community. 

In summary, I would like to reiterate the 

importance of Pickering in providing clean, safe, reliable, 

low-cost electricity to the people of Ontario. 

We continue to protect the public, the 

workers and the environment and we continue to foster open 

and respectful relationships with the communities that have 

understandably interest in our operations. 

At OPG, nuclear plants have had a long 

history of safe operation. We are one team, we are one OPG 

and our staff have remained and will continue to be highly 

skilled, engaged and motivated in keeping Pickering 

operating well now and well into the future through to 

2024. 

The Pickering plant has continued to 

evolve and improve over time, meeting or exceeding 

regulatory requirements and applicable standards. To this 

end, we have seen increasing high levels of plant 

performance, some of the best ever in the history of the 

plant. 

Through continued investments, the 
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Pickering design has advanced to be safer than ever before. 

Through the integrated implementation plan, Pickering will 

be even safer going forward. 

In conclusion, we're confident that OPG is 

qualified and the Pickering plant is able to continue its 

safe and reliable commercial operations through to the end 

of 2024 and to transition the station to safe storage by 

2028. In doing so, we will continue to make adequate 

provisions to protect the public, the workers and the 

environment while respecting our national security and 

international obligations. 

To close, I would like to speak to the 

image on the slide. For the context, very large flags hang 

on each end of both turbine halls at Pickering. 

On one end an Ontario flag. It reminds us 

of our role, power with purpose, to provide clean, safe, 

reliable, low-cost power to the people of Ontario and to 

provide this power in a consistent and transparent manner 

that maintains public trust and confidence. We will always 

operate our station with minimal impact to human health and 

the environment. 

On the other end of each turbine hall 

hangs an equally large Canada flag. Pictured here some of 

the team members that helped hang those. 

We're proud of our heritage and the 
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important role Pickering plays in the CANDU industry. An 

image of the Pickering station is synonymous with Canada 

deuterium/uranium technology throughout the nuclear 

industry worldwide. I know this to be true having worked 

offshore in the industry for more than a decade. 

Commissioners, the Pickering team are 

engaged and they're determined to continue safe and 

reliable operation of our station to 2024. We are -- we're 

the best team in the industry and we're committed and we're 

aligned around one simple mission, safely operate Pickering 

with improved performance year over year such that our last 

bit is our very best. 

It's been a pleasure and an honour to 

appear before you today and speak on behalf of the 

Pickering team. Thank you for your attention and we'd be 

pleased to take any questions you may have. 

THE PRESIDENT: Thank you. You gave us a 

lot to chew on, which means it's lunchtime. 

--- Laughter / Rires 

THE PRESIDENT: So, we will resume the 

hearing at 1:30. Thank you. 

--- Upon recessing at 12:35 p.m. / 

Suspension à 12 h 35 
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--- Upon resuming at 1:33 p.m. / 

Reprise à 13 h 33 

THE PRESIDENT: Good afternoon. 

I would like to move now to the 

presentation from CNSC staff as outlined in CMD 18-H6 and 

18-H6.A. I understand that, Mr. Frappier, you will start 

the presentation. Over to you. 

CMD 18-H6/18-H6.A 

Oral presentation by CNSC staff 

MR. FRAPPIER: Thank you. 

Thank you and good afternoon, Mr. 

President, Members of the Commission. 

For the record, my name is Gerry Frappier 

and I'm the Director General of the Directorate of Power 

Reactor Regulations here at the CNSC. 

With me today is Dr. Alex Viktorov, 

Director of Pickering Regulatory Program Division and 

Heather Overton, Senior Regulatory Program Officer of the 

same division. 

Also, regulatory and technical staff from 

CNSC are present and will be available to answer questions, 

should the Commission have any. 
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The presentation complements CNSC staff's 

written submission found in CMD 18-H6. I'll start first 

with the purpose of the presentation and to explain its 

structure. 

The CNSC staff presentation provides 

information regarding OPG's application to renew the power 

reactor operating licence for the Pickering Nuclear 

Generating Station. 

In this presentation we will provide a 

summary as well as some highlights from CNSC staff's 

evaluation of the licence application and assessment of 

Pickering NGS' safety performance during the current 

licensing period. Full details of the CNSC staff 

assessment can be found in CMD 18-H6. 

The current power reactor operating 

licence for Pickering expires on August 31st, 2018. OPG 

has applied to renew the Pickering operating licence from 

September 1st, 2018 to August 31st, 2028. Concurrently, 

OPG is seeking Commission's approval to operate fuel 

channels at Pickering's Unit 5 and 8 up to 295,000 

effective full power hours. Note that the current licence 

authorizes OPG to operate Pickering fuel channels up to 

247,000 effective full power hours. 

As you can see from the outline, after a 

short introduction, this presentation will touch on a 
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number of subjects important from the point of view of 

giving a complete picture of Pickering's safety 

performance. 

We will briefly describe CNSC staff's 

evaluation of the licence application, results of the 

recently completed periodic safety review, specific aspects 

related to the end of commercial operation, outcomes of 

regulatory assessment of OPG's safety performance, several 

areas of particular regulatory focus of interest, extended 

operation of the fuel channels and the proposed licence and 

Licence Condition Handbook. 

At the end we will summarize CNSC staff's 

conclusions and recommendations regarding OPG's application 

to renew its operating licence. 

I will now provide some background 

information on Pickering Nuclear Generating Station. 

The Pickering Nuclear Generating Station 

consists of eight CANDU pressurized heavy water reactors 

and their associated equipment, structures and facilities 

which were designed, constructed and are operated to 

produce electrical power. 

Units 1 to 4 were retubed in the late 

'80s/early '90s, Units 2 and 3 are in safe storage state 

and will remain in safe storage until the eventual 

decommissioning of the station. Units 1 and 4 and Units 5 
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to 8 are operational. Each operating reactor has a nominal 

electrical output of around 515 megawatts electric. 

In this presentation, or in staff's 

responses, we may sometimes refer to Pickering A and to 

Pickering B which were the previous station designations. 

So, for the record, Pickering A refers to Pickering Units 1 

and 4 and Pickering B to Units 5 to 8. 

The Pickering Nuclear Generating Station 

is located on the north shore of Lake Ontario in the City 

of Pickering in the Regional 

Municipality of Durham, Ontario. The facility lies 32 

kilometres northeast of downtown Toronto 

and 21 kilometres southwest of Oshawa. The facility is 

owned and operated by Ontario Power 

Generation Incorporated and generates about 14 per cent of 

Ontario's electricity. 

The Pickering nuclear site also contains 

the Pickering Waste Management Facility 

which is licensed separately under a Class 1B Waste 

Facility Operating Licence. 

Pickering also produces cobalt-60, a 

radioactive isotope used for sterilization of medical 

equipment and food products. Cobalt-60 is harvested from 

the irradiated reactor components that are removed from the 

reactor during planned outages. 
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As all nuclear power reactors in Canada, 

Pickering reactors are a CANDU design. These reactors were 

designed by Atomic Energy of Canada Limited, they use heavy 

water as a coolant and as a moderator and are fueled 

on-power with natural uranium. 

A special feature of Canadian multi-unit 

nuclear power plants is that reactors are placed within an 

interconnected containment with a large vacuum building. 

On the photograph, Pickering Unit 1 is the 

one with a white circle on the top, Unit 4 is on the very 

left, Units 5 to 8 are on the right and the large structure 

in front of it is the vacuum building. It's also possible 

to see the water intake channel with the fish diversion 

system barrier net. 

The current power reactor operating 

licence for Pickering expires on August 31st, 2018. OPG 

has requested the licence to be renewed for a period of 10 

years. As OPG intends to cease commercial operations at 

Pickering on December 31st, 2024, the requested licence 

period will cover three distinct phases: operations of the 

reactor on-power until December 31st, 2024; a stabilization 

phase which will include post-shutdown cooling, defueling 

and dewatering that will last approximately three to four 

years; and then the beginning of safe storage for the units 

that are not in safe storage now. 
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The proposed licence and accompanying 

Licence Condition Handbook sets the requirements and 

expectations for continued operation, as well as for the 

transition from operation to safe storage state. Later on 

in the presentation this transition will be further 

discussed. 

I will now pass the presentation over to 

Dr. Viktorov who will discuss CNSC staff's evaluation of 

the OPG application for licence renewal. 

DR. VIKTOROV: Thank you, Mr. Frappier. 

It's Alex Viktorov and I am the Director of Pickering 

Regulatory Program Division. 

Commission Member Document 18-H6 provides 

details of CNSC staff's evaluation of the licence renewal 

application, as well as important highlights from the 

ongoing CNSC staff compliance oversight. 

This presentation will summarize from CNSC 

staff's perspective the most significant aspects of the 

licence application review. 

In August, 2017, OPG submitted an 

application for the renewal of its Pickering power reactor 

operating licence. This was followed by submission of 

supplemental information regarding implementation of new or 

revised regulatory documents and standards. 

To arrive at the conclusions and 
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recommendations presented to the Commission in CMD 18-H6, 

CNSC staff assessed OPG's licence application and 

supporting information, examined the licensee's past 

performance and compliance with regulatory documents and 

requirements, and considered other matters of regulatory 

interest. Examples of such matters include Indigenous 

engagement, public outreach, response to previous actions 

from the Commission and follow-up on the Fukushima action 

plan. 

In anticipation of OPG application for the 

licence renewal, CNSC staff set out prerequisites for the 

information to be included in the application. These 

prerequisites were based on the past best practices and 

aligned with the CNSC regulatory document, REGDOC-1.1.3, 

Licence Application Guide, Licence to Operate a Nuclear 

Power Plant. 

Once the application was received, CNSC 

staff evaluated its completeness and proceeded to detail 

the assessments to confirm that the operation of Pickering 

has been and would be meeting regulatory requirements. 

CNSC staff also confirmed that the 

appropriate regulatory documents have been identified for 

inclusion in the licence. The Licence Condition Handbook 

has compliance verification criteria. 

Furthermore, CNSC staff has assessed 
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whether OPG will have a sound operating strategy 

considering that the plant will cease power production 

during the next licence period. 

Staff recommendation regarding the licence 

renewal application are not based only on examining the 

application. During the current licence period CNSC staff 

have been performing oversight compliance activities and 

collected information characterizing safety performance of 

the licensee. The main items of compliance oversight 

activities include inspections and technical assessments. 

The CNSC Pickering site office employs a 

number of highly qualified inspectors who conduct various 

types of inspections and, where necessary, results of 

inspection are supported by technical experts from Ottawa. 

On this slide we give numbers of inspections conducted 

during the current licence period. 

Technical assessments represent in-depth 

critical reviews by CNSC technical specialists on the 

information provided by OPG. Such information may be in 

forms of scheduled reports, safety analysis, events 

reports, provisional OPG governance or research and 

development reports. 

As can be seen from this slide, over the 

year CNSC staff maintains steady regulatory oversight of 

Pickering safety performance. 
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To sum up, the CNSC staff submits 

evaluation of OPG's application for licence renewal, 

conducts themselves in a robust regulatory framework, 

relied on factual evidence collected through CNSC oversight 

activities, as well as submitted by OPG, used modern 

practices and tools and built on practices that have been 

proved successful in the past. 

In the next few slides I will go over the 

main points of the periodic safety review conducted by OPG 

in support of its licence application. 

A periodic safety review, or PSR, is a 

comprehensive evaluation of the design, condition and 

operation of a nuclear power plant. A PSR is proven to be 

an effective way to obtain a comprehensive view of the 

plant's safety and to identify safety improvements. The 

PSR is complementary to, but doesn't replace regulatory 

oversight activities. 

CNSC required that OPG perform a PSR if 

Pickering operation were to be extended beyond 2020. 

Regulatory document REGDOC-2.3.3 establishes CNSC 

requirements for the conduct of PSR and it identifies the 

four phases in the conduct of such reviews. 

The first phase is the development of a 

basis document which sets out principles, rules and scope 

and discuss the methodology for the conduct of such review. 
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The PSR document is produced by the 

licensee and reviewed and accepted by CNSC staff, if deemed 

sufficient. 

The second phase of PSR results in 

preparation of safety factor reports. These reports 

contain detailed technical assessment that compares the 

plant design, actual condition of systems and operational 

processes to the modern standards. 

In the third phase, a global assessment 

report integrates findings of the safety factor reports 

into an overall assessment of the plant condition and helps 

determine practical actions to enhance the safety. 

Finally, in the fourth phase, identified 

safety improvements are brought together in the integrated 

implementation plan. The integrated implementation plan is 

accepted by CNSC staff and will form part of the licensing 

basis of the facility. 

The conduct of Pickering PSR included the 

review of 74 modern standards. The outputs of these 

reviews resulted in 63 actions included in the integrated 

implementation plan. They need to align the station design 

and processes with modern requirements. 

Among the highest ranked safety 

enhancements included in the scope of the IIP are those 

related to: first, updating the life cycle management plan 
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for the major components such as steam generators, feeders, 

calandria internals and fuel channels; two, revising safety 

analysis impacted by effects of aging; three, implementing 

upgrades to strengthen protection of containment 

integration; and, four, performing condition assessments of 

piping system and components such as valves, pumps and heat 

exchangers for the extended period of operation. 

Implementation of the integrated 

implementation plan would be required by the proposed 

licence condition 15.1 and all IIP actions are targeted for 

completion by December 31st, 2020. 

This slide presents the process to derive 

the actions which were ultimately included in the PSR 

Integrated Implementation Plan. 

In the conduct of the Periodic Safety 

Review, OPG identified 120 gaps from the reviews against 

the 74 modern codes and standards, and the review of the 

Continued Operations Plan and re-examination of the 

post-Fukushima action plan. 

CNSC staff reviewed all OPG submissions 

and further identified 23 gaps. 

Using a global assessment method, OPG 

consolidated the 143 gaps into 51 global issues 

representing common themes or related subjects. The global 

assessment also resulted in 117 resolution plans. 
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These resolution plans were then screened 

to determine whether they need to be included in the 

Integrated Implementation Plan, as follows. 

Twenty-two (22) resolution plans were 

judged to require no further action since the issues either 

have already been resolved or plans existed for their 

resolution outside of the Periodic Safety Review process. 

Thirty-five resolution plans were 

determined to be acceptable deviations since the issues 

were of very low safety significance or other options were 

established to meet the intent of safety requirements. 

Another 35 resolution plans were 

identified as requiring actions in the Integrated 

Implementation Plan and developed into the so-called 

resolution statements or more specific projects with 

concrete deliverables. 

Also, 25 resolution plans were labelled as 

cross-reference, meaning that their scopes are covered 

under the other 35 plans. 

The resolution statements were ultimately 

expressed as 63 distinct actions to be executed by OPG in 

the Integrated Implementation Plan. 

Results of the Pickering Periodic Safety 

Review are the product of a detailed and systematic 

assessment by OPG that required more than two years of 
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efforts to complete. 

CNSC staff remained engaged in close 

regulatory oversight throughout the project and undertook a 

meticulous independent examination of the PSR method, scope 

and outcomes. Based on the CNSC staff conclusions, CNSC 

staff accepted the PSR Basis Document and, subsequently, 

the Integrated Implementation Plan. 

CNSC staff conclude that: 

- OPG has performed a PSR review in 

accordance with CNSC requirements; 

- Pickering design, operation, processes 

and management system will ensure continued safe operation 

of Pickering to the end of 2024; 

- the actions identified in the IIP will 

further enhance safety of the station; and 

- Pickering Nuclear Generation Station 

will only be operated if fitness for service of the 

structures, systems and components important to safety is 

continuously assured. 

CNSC staff will be evaluating OPG's 

execution of the IIP and updating the Commission on the 

status of the IIP actions as part of the annual NPP 

Regulatory Oversight Report. 

In the following slides we will describe 

how the end of commercial operation fits within the 
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requested licence period. 

On the 28th of June 2017, OPG informed 

CNSC that all Pickering units would cease commercial 

operation on December the 31st, 2024. After the units are 

shut down, the reactors will undergo stabilization 

activities when fuel is removed from the reactor cores and 

placed in the irradiated fuel bays. Most systems will be 

drained and de-energized. Those systems required to assure 

cooling of irradiated fuel, radiation control and security 

provisions will remain operational. The beginning of the 

safe storage stage in 2028 marks also the beginning of the 

station decommissioning. 

OPG's strategy for operation and eventual 

decommissioning of Pickering consists of five stages as 

shown on the diagram. It includes: 

- continued operation until December 31st, 

2024; 

- stabilization activities from 2025 to 

2028; 

- safe storage with surveillance from 2028 

to 2050; 

- station dismantling and demolition from 

2051 to 2061; and finally 

- site restoration from 2061 to 2065. 

The dates at this time are tentative. 
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OPG is requesting a 10-year licence. 

Therefore, the requested licence period would cover 

stages 1 and 2, as well as the beginning of stage 3. 

CNSC staff recognize that the approaching 

end of power generation and transition to safe storage will 

pose unique challenges and require special licensing 

provisions. Such challenges will necessitate dedicated 

regulatory oversight that is not fully covered by baseline 

programs. 

In anticipation of the permanent shutdown 

of the Pickering reactors, the proposed licence contains 

site-specific Licence Condition 15.4. In particular, the 

condition will require OPG to implement and maintain plans 

for the end of commercial operation, such as a Sustainable 

Operations Plan and a Stabilization Activity Plan. 

Should OPG decide or be required to 

operate any unit beyond December 31st, 2024, the compliance 

verification criteria under this Licence Condition will 

require that OPG notifies CNSC no later than December 31st, 

2022, of its intent to operate any unit beyond December 

31st, 2024; and provide a timeline and scope for the 

assessment of the safety impact of operations beyond 2024. 

The Sustainable Operations Plan, or SOP, 

covers the period leading to the end of commercial 

operation. It is to be developed and implemented at least 
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five years prior to the permanent shutdown of any unit and 

updated annually. 

The Stabilization Activity Plan, or SAP, 

covers the period after permanent shutdown leading to safe 

storage. The SAP is to be developed and implemented at 

least three years prior to the permanent shutdown of any 

unit and implemented immediately after the unit is shut 

down. 

The two plans, SOP and SAP, must 

demonstrate how requirements within all 14 Safety and 

Control Areas will continue to be met during this period. 

It is expected that the two plans will 

include the following elements: 

- the long-term workforce planning; 

- human performance and staffing strategy 

while approaching the unit shutdown, and from the unit 

shutdown through the transition period to safe storage; and 

- demonstration that systems, structures 

and components will remain fit for service while they are 

required to assure safety. 

OPG is expected to continuously analyze 

emerging issues during this period leading to the end of 

commercial operation. 

This slide shows the relationship between 

the regular CNSC programs and activities and the additional 
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plans for overseeing the end of commercial operation. 

CNSC staff will conduct regular compliance 

oversight activities to ensure the licensee implements and 

maintains programs required by the licence and in 

accordance with the compliance verification criteria. 

The PSR and resulting IIP identify safety 

enhancements for the continued safe operation of Pickering 

during this period. CNSC staff will also assess 

implementation of the IIP by executing focused compliance 

verification activities. 

The Sustainable Operations Plan and 

Stabilization Activity Plan identify unique incremental 

activities within each Safety and Control Area that may not 

be covered by existing programs. CNSC staff will assess 

the deliverables under these two plans and follow up with 

OPG as required. 

Staff will include updates on the progress 

of these activities in the annual NPP Regulatory Oversight 

Report. 

Commission Member Document 18-H6 presents 

CNSC staff's assessment of Pickering's safety performance 

in each of the 14 Safety and Control Areas in detail. 

Outcomes in all Safety and Control Areas, as well as their 

constituted specific areas, were summarized to reflect 

Pickering performance during the current licence period. 
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Here I would like to point out that the 

systematic presentation of the regulatory oversight for all 

regulated activities in well-formulated Safety and Control 

Areas is one of the strong features of the Canadian 

regulatory regime which compares favorably with the 

international counterparts. This approach allows a 

comprehensive and balanced consideration of all aspects 

important to safety. 

This slide tabulates Pickering safety 

performance ratings for the 14 Safety and Control Areas 

during the current licence period. 

"SA" indicates a satisfactory rating and 

"FS" represents a fully satisfactory rating. As you can 

see, Pickering performance has been satisfactory or fully 

satisfactory across all areas. 

Results for 2017 have not been fully 

processed yet, but CNSC staff expect that there will be no 

change from the performance in 2016. Results of 2017 will 

be presented to the Commission with the annual NPP 

Regulatory Oversight Report. 

In one Safety and Control Area, namely, 

the Radiation Protection, results went down from fully 

satisfactory to satisfactory in 2016. The specific reason 

for this will be explained later on in this presentation. 

Overall, CNSC staff compliance oversight 



 

 

 

 

 

 

 

   

 

        

          

   

     

        

         

     

       

       

        

         

         

 

       

        

   

      

         

         

      

       

          

         

         

         

65 

confirms that Pickering Nuclear Generating Station has a 

good safety record. There are currently no major safety 

issues. 

CNSC staff concluded that: 

- OPG meets regulatory requirements in all 

Safety and Control Areas and received a satisfactory rating 

or higher in each area; 

- licensee programs are implemented and 

maintained effectively and in accordance with the 

regulatory requirements in all Safety and Control Areas; 

- no workers or members of the public 

received radiation doses in excess of the regulatory dose 

limits; 

- releases of nuclear and hazardous 

substances are controlled, monitored and assessed, and were 

below regulatory limits; 

- safety enhancements and improvements 

continued to be made during the current licence period. 

In other words, OPG is qualified to carry 

on activities authorized by the licence. 

CMD 18-H6 provides detailed information on 

Pickering's performance in all Safety and Control Areas. 

The next few slides will focus on selected 

topics judged to be of particular interest to the 

stakeholders. I will pass the presentation over to 
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Ms Overton who will discuss these topics. 

MS. OVERTON: Thank you. 

My name is Heather Overton, for the 

record. 

I will be discussing five areas of 

regulatory focus, these are: 

- Probabilistic Safety Assessment; 

- fitness for service of fuel channels; 

- radiation protection; 

- environmental protection; and 

- emergency preparedness. 

Probabilistic Safety Assessment, or PSA, 

provides numerical estimates of the likelihood of various 

scenarios and their consequences. It also provides risk 

insights which can be used for design or operational 

improvements to further enhance plant safety. 

OPG completed S-294 compliant PSAs for 

Pickering A and Pickering B by 2014. In accordance with 

regulatory requirements for periodic updates, OPG submitted 

an updated Pickering B PSA in December of 2017 and will 

submit the updated Pickering A PSA by December of 2018. 

In addition, OPG will submit the 

additional analyses required by REGDOC-2.4.2, which has 

superseded S-294, by the end of 2020. These will include 

the consideration of other sources such as irradiated fuel 
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bays and other plant operating states. 

During the licence period, OPG also 

developed and implemented a Risk Improvement Plan, as 

requested by the Commission following the Pickering licence 

renewal hearing in 2013. The Risk Improvement Plan 

included physical, procedural and analytical changes to 

further reduce plant risk, focusing on the dominant risk 

contributors. As will be shown on the next slide, the 

dominant risk contributors for Pickering A is the Fire 

Level 1 and Level 2 PSA and Pickering A Internal events 

Level 2 PSA. The implementation of the Risk Improvement 

Plan resulted in significant reductions in the PSA results. 

Lastly, during the licence period OPG also 

completed a whole-site PSA for Pickering, as requested by 

the Commission. I will discuss the whole-site PSA a bit 

later in the presentation. 

This slide shows the current Pickering A 

and Pickering B PSA results. The Pickering B results are 

those submitted as part of the 2017 update and the 

Pickering A results are those from the 2014 submission, 

except for fire hazard which was reassessed in 2017 as part 

of the Risk Improvement Plan. 

The red line on these graphs indicates the 

safety goal (or safety goal limit) and the purple line 

represents the safety goal target, which is sometimes 
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called the administrative safety goal. 

The safety goal limit represents the limit 

of risk tolerability above which actions must be taken to 

reduce the risk. The OPG safety goal limit for core damage 

frequency is 1x10 to the -4 occurrences per year and for 

large release frequency it is 1x10 to the -5 occurrences 

per year per unit per hazard. They are consistent with the 

international practice for existing nuclear power plants 

which are documented in IAEA Publication INSAG-12. 

The safety goal target, set one order of 

magnitude lower, represents the desired objective towards 

which the facility should strive, provided that measures to 

reduce risk are practicable. The safety goal target for 

core damage frequency is 1x10 to the -5 occurrences per 

year and for large release frequency is 1x10 to the -6 

occurrences per year. Theses are consistent with the CNSC 

design requirements for new nuclear power plants. 

As can been seen from the charts, the unit 

aggregated core damage frequency, which is the chart on the 

left, and the large release frequency, the chart on the 

right, for all hazards meet the safety goal limits for 

existing plants. 

Core damage frequency and large release 

frequency for all hazard groups meet administrative safety 

targets except for Pickering A internal fires for core 
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damage frequency and large release frequency, and Pickering 

A internal events for large release frequency. 

As OPG is currently updating the 

Pickering A PSA to credit the Risk Improvement Plan 

projects, it is expected that the overall Pickering A core 

damage frequency and large release frequency will be 

further reduced. 

Whole-site PSA characterizes the overall 

risk of the nuclear facilities at the site, taking into 

account the benefits from the emergency mitigating 

equipment added as part of the Fukushima action plan. The 

scope of whole-site PSA includes the impacts from both 

internal and external hazards on all reactor units and on 

all other major radiological sources at the site such as 

the irradiated fuel bays. 

OPG submitted a concept level whole-site 

PSA methodology in February 2014, which was reviewed and 

accepted by CNSC staff. 

OPG submitted the Pickering whole-site PSA 

report in December 2017. 

The Pickering whole-site PSA results were 

presented at the Commission Meeting on December 14th, 2017, 

in CMD 17-M64.1. 

To summarize some of the information 

provided during that update, this slide shows the results 
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for the site-level aggregated core damage frequency and 

large release frequency. 

The charts show that: 

- aggregated site core damage frequency is 

below the unit-based core damage frequency safety goal of 1 

in 10,000 years; and the 

- aggregated site large release frequency 

is below the unit-based large release frequency safety goal 

of 1 in 100,000 years. 

After OPG completes the Pickering A PSA 

update planned for the end of 2018, it is expected that the 

whole-site aggregated core damage frequency and large 

release frequency can be further reduced. 

As a reminder, a whole-site PSA is not a 

requirement but is regarded as a complementary safety 

assessment for quantifying the overall nuclear site risk, 

with the acknowledgement that this is a new and not yet 

mature methodology. Both the CNSC and industry are 

following the international developments for improving the 

methodology. 

CNSC staff are currently reviewing OPG's 

whole-site PSA submission and will provide the Commission 

with the assessment results and conclusions in the NPP 

Regulatory Oversight Report. 

I will now discuss fitness for service of 
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fuel channels. 

Managing the aging of major components is 

integral in ensuring safe long-term operations. As part of 

the Integrated Aging Management Program at Pickering, OPG 

has lifecycle management plans for all major components. 

Life cycle management plans identify the 

activities that are undertaken to continuously assess 

component condition and their fitness for service. This 

includes activities such as evaluation of the component's 

aging degradation mechanisms, inspection methods and 

repairs or replacement strategies. 

Of particular regulatory focus is the 

aging management of fuel channels, in light of OPG's 

request to operate Units 5 to 8 up to 295,000 effective 

full power hours. This request will be discussed in more 

detail later in this presentation. 

In January of this year, CNSC staff 

provided a technical update to the Commission on fuel 

channel evaluations for Canadian nuclear power plants. 

CMD 18-M4, which is available on the CNSC website, 

specifically addressed the pressure tube 

fitness-for-service requirements and evaluation 

methodologies that are established in CSA standards. 

CNSC staff continue to review the results 

from fuel channel inspections that occur routinely during 
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planned inspection outages. Inspection results to date 

confirm that the safety margins are being maintained. 

OPG's fuel channel lifecycle management plan identifies 

mitigating strategies should fitness-for-service 

assessments not be able to meet acceptance criteria up to 

the end of the evaluation period. 

During the licence period, OPG continued 

to implement an effective radiation protection program to 

protect the health and safety of persons inside the 

facility and ensure that occupational and public exposures 

are below regulatory dose limits and maintained as low as 

reasonably achievable, or ALARA. 

Pickering's rating in the Safety and 

Control Area declined from fully satisfactory to 

satisfactory in 2016. This was due to non-compliances 

related to the calibration and use of fixed and 

semi-portable gamma monitors. Despite those deficiencies, 

CNSC staff confirmed that OPG continued to ensure the 

protection of their workers through other protective 

measures such as routine surveys, work plans and dosimetry 

requirements. There were no exceedances of action levels 

or dose limits. As a result of CNSC enforcement actions, 

OPG took immediate measures to return to regulatory 

compliance. Staff will continue to follow up with OPG on 

remaining corrective actions through regular compliance 
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verification activities. 

This slide presents the distribution of 

annual effective doses to all monitored persons at 

Pickering. The vertical red line on the far right of the 

slide indicates the annual regulatory dose limit of 50 mSv 

for nuclear energy workers. As you can see, in the current 

licence period, there were no radiation exposures at 

Pickering that exceeded the annual regulatory dose limit. 

The majority of doses received by workers at the facility 

are at or below 1 mSv, which is the regulatory limit for a 

member of the public. 

CNSC staff are satisfied that the 

radiation protection program at Pickering is effective in 

maintaining doses below regulatory limits and ALARA, and 

protecting the health and safety of persons. 

The CNSC conducts an Environmental 

Assessment under the Nuclear Safety and Control Act for all 

projects to ensure the protection of the environment and 

the health of persons. The environmental assessment report 

considers current operations and future activities. 

The report was produced using a number of 

different sources, as shown in the blue boxes on this 

slide, including OPG Pickering environmental protection 

measures, the updated Environmental Risk Assessment and the 

Predictive Effects Assessment, results from CNSC's 
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Independent Environmental Monitoring Program and other 

regional monitoring, as well as the results of annual 

compliance reports and the preliminary decommissioning plan 

for Pickering. The CNSC Environmental Assessment Report is 

provided in Appendix F of CMD 18-H6. 

CNSC staff's environmental assessment 

concluded that OPG has and will continue to make adequate 

provision for the protection of the environment and the 

health of persons. 

In April 2017, OPG submitted an updated 

Environmental Risk Assessment for the Pickering site based 

on effluent and environmental monitoring data for the 

five-year period between 2011 and 2015. CNSC staff 

completed a detailed technical review of the 2017 ERA and 

found it to be consistent with the methodology of CSA 

Standard N288.6-12. CNSC staff concluded that OPG's ERA 

for Pickering provides a complete evaluation of all 

potential risks to human health and the environment 

associated with the facility operations, and that 

meaningful adverse ecological and human health effects due 

to releases to air and water from Pickering are unlikely. 

CNSC staff's assessment of the ERA was 

also provided to the Commission in CMD 17-H5.B during the 

licence renewal hearing for the Pickering Waste Management 

Facility in 2017. Intervenors were also given an 



 

 

 

 

 

 

 

   

 

         

     

        

       

          

           

       

  

         

     

       

        

          

       

       

         

         

   

       

      

   

        

        

          

         

75 

opportunity to review the ERA during the Waste Management 

Facility licence renewal hearing process. 

Since the submission of this current CMD, 

OPG has addressed CNSC's recommendations to validate 

several ERA conclusions and improve the quality of the next 

ERA update. This also includes the two specific items in 

the environmental assessment report related to thermal 

discharge matters. 

The last area of regulatory focus that I 

will discuss is emergency preparedness. 

OPG has effective emergency management and 

fire protection programs at Pickering that meet regulatory 

requirements. In addition, as shown on this slide, OPG 

undertook numerous activities during the current licence 

period to enhance emergency preparedness and response 

capabilities. OPG will also update its emergency response 

plans to reflect the changes in the Provincial Nuclear 

Emergency Response Plan. 

CNSC staff conclude that OPG has 

sufficient provisions at Pickering for emergency 

preparedness and response. 

On December 6th and 7th, 2017, OPG 

conducted a full-scale exercise at Pickering. Exercise 

Unified Control was designed to test the capacity of onsite 

groups and offsite agencies to respond to a nuclear 
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emergency at the Pickering site. The exercise simulated a 

severe accident and tested OPG's ability to respond to 

extreme events, including the use of the portable emergency 

mitigation equipment and connection points added to the 

plant post-Fukushima. Multiple external agencies, 

including the CNSC, participated in the exercise. 

In addition to simulating CNSC response in 

case of a nuclear accident, CNSC staff conducted an 

inspection of the OPG performance. Inspection results 

confirmed OPG readiness to respond effectively to a serious 

accident. 

The Commission heard earlier today from 

the Office of the Fire Marshal and Emergency Management 

about the new Provincial Nuclear Emergency Response Plan, 

or PNERP. 

During the public consultation period, 

CNSC staff provided comments to the province, focusing on 

the PNERP's alignment with national and international 

standards. CNSC staff also modeled accident scenarios at 

Ontario nuclear facilities to support validation of the 

planning assumptions. 

CNSC staff have confirmed that the updated 

PNERP conforms to both CSA N1600 and IAEA standards on 

emergency management. 

When discussing the emergency response to 
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a nuclear accident, it's important to keep in mind that all 

practical steps are taken to prevent such accidents from 

ever happening, in other words, to make them extremely 

unlikely. The recent evaluations of the risk of severe 

core damage and large release frequencies were presented 

earlier when discussing the PSA results. These results 

demonstrate that the likelihood of a serious accident 

remains very low. 

The reduction of the likelihood of severe 

accidents comes from several improvements, such as: 

- completion of the Phase 1 and Phase 2 

emergency mitigating equipment to supply emergency make-up 

water to the steam generators, heat transport systems and 

calandria vessels, thus ensuring continuous fuel cooling 

and monitoring; 

- strengthening containment robustness by 

assuring provision of cooling water and power for 

containment air coolers; 

- installed hydrogen passive autocatalytic 

recombiners in all Pickering units; and 

- implementation of Severe Accident 

Management Guidelines to guide plant staff in preventing 

and mitigating accident progression to a severe accident. 

The Integrated Implementation Plan commits 

OPG to implement additional safety enhancements that will 
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ensure capabilities exist to prevent an accident from 

progressing to a severe accident and to mitigate the 

consequences should a severe accident occur. 

In this next series of slides, I will 

provide a summary of the following subjects: 

- CNSC outreach, public consultation 

activities and Participant Funding Program information; 

- First Nations and Métis engagement; 

- a summary of the IAEA OSART Mission to 

Pickering; 

- information about the Pickering 

Fisheries Act authorization; and 

- an update on the Fukushima Action Plan. 

The CNSC communicated to the public, 

stakeholders and Indigenous groups information regarding 

the regulatory process for the renewal of the Pickering 

licence. A variety of communication methods were used such 

as traditional news release, feature articles and social 

media. In addition, a CNSC Open House was held at the 

Pickering Community Centre on March 8th, 2018. 

The Notice of Public Hearing and 

information about the Participant Funding Program was 

issued in September of 2017. 

Participant funding allows for the 

provision of new, distinctive and valuable information to 
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the CNSC through informed and topic-specific interventions. 

Up to $100,000 in participant funding was made available. 

A Funding Review Committee, independent 

from the CNSC, reviewed the funding applications and made 

recommendations. 

The CMD reported that nine recipients had 

been awarded participant funding. Since then, an 

additional group has also been awarded funding. The ten 

recipients, including two First Nation communities, will be 

reviewing OPG's licence renewal application and other 

documents and preparing written and oral interventions for 

Part 2 of the Commission hearing. 

As an agent of the Crown, the CNSC 

understands the importance of building relationships and 

engaging with Indigenous peoples in Canada. 

The CNSC ensures that all its licensing 

decisions under the Nuclear Safety and Control Act uphold 

the honour of the Crown and consider any adverse impacts to 

potential or established Aboriginal and treaty rights. 

CNSC staff have provided information to 

and engaged with interested First Nations and Métis, 

including meetings, to strengthen relationships and better 

understand issues and concerns related to the Pickering 

Nuclear Generating Station. 

Issues and concerns raised to date include 
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impacts on localized fish populations; perceptions and 

impacts on harvesting; transportation and storage of waste; 

participation in the CNSC's Independent Environmental 

Monitoring Program; and understanding CNSC processes and 

practices. 

All of the identified First Nations, First 

Nations regional representative bodies and Métis Nation of 

Ontario Region 8 have been encouraged to participate in the 

review process and in the public hearing to advise the 

Commission directly of any concerns they may have in 

relation to this licence application. 

The CNSC has and will continue to meet 

with First Nations and Métis Nation of Ontario Region 8 to 

discuss any issues or concerns and maintain productive and 

respectful relationships. 

At the request of the CNSC, in 2016 an 

IAEA Operational Safety Review Team, or OSART, conducted a 

19-day mission to evaluate Pickering's operational safety 

performance against IAEA safety standards. OSART missions 

provide member states with the opportunity to share best 

practices and to support continuous improvements to the 

facility operations. 

The 2016 OSART team concluded that 

management at Pickering Nuclear Generating Station is 

committed to improving the operational safety and 
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reliability of the plant. The team identified eight good 

practices, 11 suggestions and 10 recommendations. 

To date, the OPG corrective action plan is 

approximately 85 percent complete. OPG is targeting to 

complete the remaining improvement actions by Quarter 2 of 

2018, with the exception of the recommendation related to 

managing alcohol and drug testing of key staff in safety 

important roles. Independent of this recommendation, the 

Commission has published REGDOC-2.2.4, which is the Fitness 

for Duty Volume II on Managing Alcohol and Drug Use. OPG 

has submitted its implementation plan for this REGDOC as of 

the end of March. 

With respect to the Fisheries Act 

authorization, prior to 2015 OPG had been working towards 

applying for a Fisheries Act authorization, after being 

informed by CNSC staff that Pickering operations would 

require one. 

Following an episodic fish impingement 

event at Pickering in 2015, Fisheries and Oceans Canada, or 

DFO, issued a warning and determined that OPG must apply 

for an authorization under section 35(2) of the Fisheries 

Act. 

OPG submitted their application to DFO in 

July of 2017 and the authorization was granted in January 

of 2018. 
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The authorization requires that OPG 

install the Fish Diversion System barrier net by May 1st 

and that it remain in place and functioning until 

November 1st of each year. As well, OPG is required to 

offset the residual harm caused to fish and fish habitats 

with offsetting measures. 

As per the Memorandum of Understanding 

between the CNSC and DFO, CNSC is responsible to inform DFO 

of any non-compliance with the conditions of the 

authorization. The DFO authorization is valid until 

December of 2028. 

Lastly, an update on the Fukushima Action 

Plan. All Fukushima action items have been closed for 

Pickering and one station-specific follow-up action remains 

open, as indicated in the CMD. OPG has recently requested 

closure of that station-specific action item and CNSC staff 

are reviewing the request. 

In a complementary evaluation performed 

during the Periodic Safety Review, OPG reassessed Pickering 

Fukushima action items to determine if there were any 

impacts associated with plant operation to 2024 and whether 

the closure basis of Fukushima action items remains valid 

in the context of extended operation. 

CNSC staff reviewed the results of OPG's 

reassessment and identified an additional gap that was 
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incorporated into the PSR Integrated Implementation Plan. 

The additional gap is related to the Fukushima action item 

for protection of containment integrity during severe 

accidents. The corresponding Integrated Implementation 

Plan actions will strengthen Pickering's provisions for 

controlled filtered venting. 

As committed in the Integrated 

Implementation Plan, OPG will implement safety-enhancement 

modifications and design changes to protect containment 

integrity and ensure additional barriers exist to prevent 

the initiating event or accident from progressing to a 

severe accident and to mitigate the consequences if a 

severe accident occurs. 

Specifically, OPG will: 

- complete interconnections to make fire 

protection system water available to the steam generators, 

heat transport system and calandria in Units 1 and 4; and 

- complete the necessary power and support 

service connections required to restore the functionality 

of the main volume vacuum pump. 

Actions to provide emergency power and 

cooling water to the air cooling units in all reactor units 

as well as emergency power to the hydrogen igniters and 

Filtered Air Discharge System are already complete. CNSC 

staff will continue to confirm that procedures and 
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instructions are in place to operate existing venting 

provisions in case of a severe accident, such that the 

containment integrity is protected while minimizing the 

releases. 

OPG has implemented and will continue to 

implement physical and programmatic changes that will 

further enhance safety by ensuring the existence of 

provisions to prevent an initiating event from progressing 

to a severe accident and ensuring availability of options 

for controlled filtered post-accident venting. 

OPG will implement the majority of IIP 

modifications and provisions related to protecting 

containment integrity to ensure controlled filtered venting 

by December of 2018. The remaining two actions will be 

completed by December of 2020. 

CNSC staff will update the Commission on 

the status of actions related to the protection of 

containment integrity as part of the annual Regulatory 

Oversight Report for Nuclear Power Plants. 

I will now pass the presentation back to 

Dr. Viktorov to discuss OPG's request to operate Pickering 

Units 5 to 8 up to 295,000 effective full power hours. 

MR. VIKTOROV: Thank you. 

Once again it's Alex Viktorov, for the 

record. 
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Currently, Pickering station is approved 

to operate to 247,000 effective full power hours. OPG is 

seeking the Commission's approval to operate fuel channels 

of Pickering Units 5 to 8 up to 295,000 effective full 

power hours. This is the maximum value expected for any 

unit before the end of commercial operation. Units 1 and 4 

had their pressure tubes replaced in the mid to late 1980s, 

therefore their accumulated effective full power hour 

values are significantly lower. 

OPG has implemented measures to maintain 

fuel channel fitness for service as required by the licence 

and the Licence Conditions Handbook, including: 

- execution of Periodic Inspections 

Program; 

- consideration of internal and external 

operating experience; and 

- implementation of outcomes from research 

and development projects. 

The safe operation of fuel channels is 

demonstrated through assessments of the current and 

expected conditions based on an understanding of relevant 

degradation mechanisms. Research activities as well as 

inspection and maintenance programs provide data to 

periodically validate the input parameters for these 

assessments. 
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In January 2018, CNSC staff provided a 

technical update to the Commission on fuel channel 

evaluations. As discussed in CMD 18-M4, of all the 

stressors, the dominant contributor to risk of a fuel 

channel failure is deuterium ingress, which has a direct 

impact on the material fracture toughness. Deuterium 

ingress is expressed in terms of hydrogen equivalent 

concentration. Adequate fracture toughness is required to 

prevent a fuel channel from abrupt rupturing if a small 

crack develops during operation. 

OPG, along with the other Canadian 

utilities, uses two fracture toughness models which are 

covering hydrogen equivalent concentration levels up to 

120 parts per million. By the end of 2024, the lead unit 

at Pickering in terms of Deuterium ingress is estimated to 

reach hydrogen equivalent concentration levels below 100 

parts per million. 

In the next licence period OPG and the 

industry will continue research activities to enhance the 

current understanding of fracture toughness and other fuel 

channel aging-related degradation mechanisms. OPG will 

document these activities in a Pickering Fuel Channel 

Readiness Plan. The Readiness Plan will include research 

activities needed to enhance the fracture toughness models 

used to evaluate safety margins. 
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Information from the Fuel Channel 

Readiness Plan will be submitted annually for CNSC staff 

review. 

CNSC staff expect that the ongoing and 

planned activities will continue demonstrating that the 

fuel channels are fit for service up to 295,000 effective 

full power hours. 

Regardless of the maximum approved value 

of the effective full power hours, OPG must always 

demonstrate to CNSC staff that fuel channels are robust 

enough to continue safe operation of Pickering reactors. 

Based on current hydrogen equivalent 

concentration predictions, Pickering fuel channels are not 

expected to reach 120 parts per million before the end of 

their target service life. 

However, in the case that future 

predictions for any fuel channel exceed, or even approach, 

120 parts per million before the end of commercial 

operations, CNSC staff recommends a specific licence 

condition 15.3 to be added to the licence. This licence 

condition will ensure OPG will maintain fracture toughness 

sufficient for safe operation and will assure the presence 

of adequate compliance verification criteria. 

CNSC staff recommend that the Commission 

approve the operation of fuel channels of Pickering Units 5 
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to 8, up to a maximum of 295,000 effective full power 

hours. 

I will now briefly discuss the proposed 

licence and Licence Conditions Handbook. Both these 

documents are included in CMD 18-H6. Please note that at 

this time these documents are considered drafts and may 

change prior to Part 2 of the Commission hearing. 

The Power Reactor Operating Licence is a 

fundamentally important document as it establishes the 

licensing basis, or the set of conditions under which the 

applicant would be allowed to operate a facility. It also 

describes the specific activities which the licence holder 

is authorized to conduct, as well as the period during 

which such activities may be conducted. 

The Licence Condition Handbook spells out 

specific criteria used by CNSC staff to verify that the 

conditions of the licence are being met. The existing 

Licence Condition Handbook for Pickering, as well as 

recently approved Licence Conditions Handbooks for other 

Canadian NPPs, were used to develop the proposed Licence 

Condition Handbook for Pickering. 

In addition to requirements, the LCH 

provides guidance. Up-to-date CNSC regulatory requirements 

and Canadian standards are used for setting the regulatory 

requirements and expectations. 
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CNSC staff strives to use standardized 

wording of the licence conditions for all power reactor 

operating licences. This approach promotes consistency in 

licensing and compliance verification and helps achieve 

common interpretation of the licence requirements for all 

nuclear power plants. 

The standardized licence conditions 

require the licensee to implement and maintain programs 

which govern safety-related activities in a systematic and 

comprehensive manner. In addition to the standard licence 

conditions, six site-specific conditions are proposed, 

which will be listed later on. 

It is important to note that the licence 

does not prevent the licensee from modifying its operating 

conditions or limits. The changes with a neutral or 

positive impact on safety are considered to be within the 

licensing basis. The changes with negative safety 

implications shall be justified and approved by the 

Commission. 

OPG has continuously demonstrated 

satisfactory performance and a commitment to seek safety 

improvements in all areas. Safety performance has been 

stable or improving during the current licence period. 

Results of the periodic safety review 

demonstrate that the facility can be operated safely, and 
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adequate safety margins have been and would be maintained. 

The Integrated Implementation Plan identified further 

safety enhancements to be carried out in the coming years. 

On this basis CNSC staff are recommending 

a 10-year licence period, as requested by the licence 

applicant. However, within this 10-year period, OPG is 

only authorized to operate the power reactor on-power until 

December 31, 2024. Should circumstances arise requiring 

OPG to operate any reactor unit past this date, OPG is 

required to notify the CNSC and obtain Commission approval, 

as this will be a change to the licensing basis. 

Safety performance of Pickering will 

continue to be reported annually to the Commission. This 

practice provides the public with frequent updates 

regarding the outcomes of CNSC regulatory oversight 

activities. 

At this point, I would like to provide 

evidence that the proposed draft Licence and Licence 

Conditions Handbook allow for adequate regulatory 

oversight. There will be no reduction in regulatory 

requirements compared to the current licence. 

There are currently a total of 25 CNSC 

regulatory documents referenced in the draft Licence 

Conditions Handbook as compliance verification criteria. 

Twenty-two documents are referenced in the current licence 
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as well, but four of those in the new Licence Conditions 

Handbook will be recently revised versions. Three new CNSC 

regulatory documents have been added as updated 

requirements in the proposed Licence Conditions Handbook. 

Earlier versions of regulatory documents 

are being replaced by newer versions in the spirit of 

continuous improvement. The full list of the regulatory 

documents can be found in the appendix section of the 

Licence Conditions Handbook. 

In addition to the CNSC regulatory 

documents, there are currently a total of 25 CSA standards 

referenced in the Licence Conditions Handbook. Fourteen of 

those are listed in the current licence, and five of them 

were updated. Eleven new standards have been added in the 

proposed Licence Conditions Handbook. 

In addition to regulatory documents and 

CSA standards setting requirements, a further number of 

documents are identified as guidance, often with the intent 

of transitioning such documents to requirements following 

an appropriate period for implementation. 

I will now pass this presentation back to 

Mr. Frappier for CNSC staff’s conclusions and 

recommendations. 

MR. FRAPPIER: Thank you. For the record, 

it's Gerry Frappier. 
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Commission member document, CMD 18-H6, 

describes in detail CNSC staff’s conclusions and 

recommendations for the Commission’s decision regarding the 

licence renewal application. In the next couple of slides 

I will summarize the CNSC staff position regarding OPG's 

application for renewal of the Pickering operating licence. 

Based on the assessment of OPG’s 

application and past safety performance, CNSC staff 

conclude that, as per section 24(4) of the Nuclear Safety 

and Control Act, OPG is qualified to carry out the 

activities authorized by the licence, and in carrying out 

the licensed activities OPG has made and will continue to 

make adequate provision for the protection of the 

environment, the health and safety of persons, the 

maintenance of national security, and measures required to 

implement international obligations to which Canada has 

agreed. 

CNSC staff recommend that the Commission 

accept CNSC staff's conclusions presented in CMD 18-H6 and 

exercise its authority under the Nuclear Safety and Control 

Act to renew the licence to authorize OPG to carry out the 

activities listed in Part IV of the licence from September 

1, 2018 to August 31st, 2028. 

It is also recommended that the Commission 

authorize OPG to operate fuel channels of Pickering Units 5 
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to 8, up to a maximum of 295,000 effective full power 

hours. 

With respect to Licence Condition 3.2, 

CNSC staff recommend the Commission delegate the authority 

for consent to restart a reactor after a serious process 

failure to the following CNSC staff: The Director of 

Pickering Regulatory Program Division; the Director 

General, Directorate of Power Reactor Regulations; the 

Executive Vice-President and Chief Regulatory Operations 

Officer of the Regulatory Operations Branch. This 

delegation of authority would be unchanged from the current 

licence. 

Furthermore, CNSC staff recommend that the 

Commission accept the standardized and station-specific 

conditions included in the proposed licence. The six 

licence conditions specific to Pickering Nuclear Generating 

Station require OPG to: 

One, implement the Integrated 

Implementation Plan; 

Two, maintain Units 2 and 3 in a safe 

storage state; 

Three, maintain pressure tube fracture 

toughness sufficient for safe operation; 

Four, implement and maintain plans for the 

end of commercial operation; 
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Five, implement and maintain a Cobalt-60 

program and; 

Six, limit the activities of import and 

export of nuclear substances to those occurring as 

contaminants in laundry, packaging, shielding or equipment. 

Thank you, Mr. President, and members of 

the Commission. We are prepared to any questions you may 

have regarding this presentation. 

THE PRESIDENT: Thank you. 

So colleagues, what I propose we do is we 

go the normal one question, per commissionaire for as many 

rounds as we need. 

Let me start with Ms Velshi. 

MEMBER VELSHI: Thank you, Mr. President. 

If we can go to Slide 43 of OPG's 

presentation, I would like to start off, first of all, by 

commending Pickering nuclear station for its performance. 

Your comments that the plant is safer today than it has 

ever been, and more importantly that your last day will be 

your very best were extremely, extremely reassuring, and I 

commend you for your performance. 

On that last slide, you painted a picture 

of the turbine hull and the Ontario flag at one end, and 

the Canadian flag at the other end. If you look at the 

slide, you've got a picture of your team. I just wanted to 
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comment it would be kind of nice to have some women in that 

group as well because you went to extreme lengths to 

present an image and that's missing in a big way. 

So to my first question then, and it is 

around future and all fitness for service, when is the 

first unit expected to hit the current limit of 247,000 

effective full power hours? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

I am going to ask Kathy Charette to answer 

your question here directly. You asked specifically when 

we would reach 247,000 effective full power hours. While 

Kathy positions, your comment is well accepted about the 

photo at the end of the slide. 

I accept that, but I also would point out, 

and I'm very proud that Stephanie Smith, plant manager 

first, right. I'm very proud of that. 

MEMBER VELSHI: As you should be. 

--- Laughter / Rires 

MEMBER VELSHI: As you should be, yes. 

MS CHARETTE: Thank you, Randy. 

I'm Kathy Charette. My name is Kathy 

Charette. I am the Senior Manager of the Fuel Channels, 

Life Confirmation Project, for the record. 

The first unit, well as you know -- well, 
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as you have been told, and as I explained to you, we do 

frequent inspections of our fuel channels. Based on the 

information that we have, we are able to predict the rates 

of our aging mechanisms. 

For our Unit 6, the Unit 6 reactor is the 

first that is expected to reach to 247,000 EFPH. That will 

occur around mid-2019, according to our current 

projections. 

MEMBER VELSHI: Thank you. And when your 

lead unit reaches the 295,000 effective full power hours, 

what does your model say your expected hydrogen equivalent 

level is expected to be at that time? 

MS CHARETTE: Kathy Charette, for the 

record. 

Our models predict that we will below 

100,000 effective full power hours. I mean --

MEMBER VELSHI: Parts per million. 

MS CHARETTE: -- parts per million, thank 

you. 

MEMBER VELSHI: Right. 

MS CHARETTE: Of hydrogen concentration at 

that time. 

MEMBER VELSHI: Right. So I have seen 

that. I wanted to know --

MS CHARETTE: The number? 
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MEMBER VELSHI: -- you say there is an 

adequate safety margin. Is there a range of numbers? Is 

it like 100, is it like 50? What is the expected parts per 

million? 

MS CHARETTE: The deterministic method, 

which is a bounding assessment that we have, currently it 

predicts 95 PPM on the highest unit. That's, you know a 25 

PPM margin against the --

MEMBER VELSHI: Excellent. 

MS CHARETTE: -- limit. 

MEMBER VELSHI: And I recall very clearly 

about five years ago when you folks were here for your 

licence renewal and asking the Commission to extend, 

allowing larger effective full power hours. 

And you may recall there was a question 

asked: So are you likely to come back in front of us and 

ask us for additional allowance on the EFPH? You were 

fairly adamant "no". So here you are today. 

And so my question now is because, you 

know, 10 years is a long period from now and lots can 

change. What -- if your hydrogen level was 120 parts per 

million, what would be the associated equivalent, effective 

full power hours? What does your model say it would be? 

MS CHARETTE: It's Kathy Charette, for the 

record. 
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I don't have that information with me. 

MEMBER VELSHI: Is that number available? 

I mean, clearly the regular -- the CNSC staff are prepared 

in anticipation of an extension beyond 10 years to operate 

the units. I just wondered if you have that information. 

Is that -- I know you don't have it now, but is that 

information available? 

MS CHARETTE: Kathy Charette, for the 

record. 

I will find out if it's available and get 

back to you. 

MEMBER VELSHI: Thank you. That will be 

helpful. Thank you. 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

While Kathy is here, it might be important 

to set the context around 295,000 equivalent full power 

hours and the assumptions that had gone into that are 

conservative from the perspective that it would be the best 

operating set of conditions we could get, right. The 

reality is it will probably fall somewhere significantly 

less than that between now and the end of 2024. 

MEMBER VELSHI: Thank you. 

Staff, do you have any comments on that? 

MR. FRAPPIER: Gerry Frappier, for the 
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record. 

So first, I want to be clear that we do 

not anticipate that they are going to operate beyond 

December 2024. 

We wanted to be clear for the Commission 

that there is provisions within the licence that will 

require them to come back here if they were ever to think 

of that, but we have no indication and we have no desire, 

one way or the other, for them to go beyond that term. 

As discussed, we have been looking at what 

we are confident with from a safety margins perspective. 

The 295,000 full power hours and the fact that even at that 

time, they will be below the 100 parts per million gives 

staff a lot of confidence that that's not going to be an 

issue. 

THE PRESIDENT: Thank you. 

Dr. Demeter...? 

MEMBER DEMETER: Thank you. Just first a 

comment, and then a question for OPG. 

Just to remind you again, in your 

documentation you're still referring to dose as "REM" and, 

like it said in the last with the Bruce hearing, it's 

confusing enough to try to relate these risks with -- but I 

was really happy in your supplement -- Figure 8, in your 

supplement of your CMD, you had a title that looked at 
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person Sieverts, but the legend on the actual graph was 

person REMs. So you're getting there halfway on that one, 

just a note. 

So the question I have -- first, though, 

I'll get staff to clarify to make sure I am interpreting 

the table right. It is Table 8 on your CMD, page 67 --

yeah, staff CMD. Yeah. 

So I am looking at the last row of that 

table which says "deferrals of preventive maintenance" and 

the trend is average work orders -- 2015 is 120, 2016 is 

110, and for the first two quarters of 2017 it's 92. 

So if I do simple linear analyzation that 

would equal 184, so the trend would not be down. I just 

want to make sure I’m interpreting the table correctly and 

then I'll ask my question again. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

I would ask Eric Lemoine to please come 

and explain the table. 

--- Pause 

MR. LEMOINE: For the record, my name is 

Eric Lemoine. I am the Director of the Systems Engineering 

Division. 

So on Table 8 you are referring to the 

deferrals of preventive maintenance rows, and the average 
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work orders: In 2015, 120; 2016, 110, and the average work 

orders for Q1 and Q2 as 92. 

MEMBER DEMETER: Correct. 

MR. LEMOINE: So this is a per unit, per 

quarter average. So this is taking into account the full 

year. 

MEMBER DEMETER: So in 2015, the 120 is a 

per unit, per quarter average, not the whole year? 

MR. LEMOINE: Sorry. No, that is the 

average for the year per quarter. I have the actual graph 

here in front of me which we graph per quarter and then we 

apply a trend line, which it does demonstrate. 

But I will ask Yong Chang Liu to perhaps 

explain it a little bit more clearly than myself. 

MR. YONG CHANG LIU: Yong Chang Liu, 

Technical Specialist, for the record. 

The date is per -- you know because we get 

a quarterly date, so Q1 to Q4 average per unit. So we get 

an annual -- basically this is get an annual per unit, 

quarterly based data, because we have to -- for example, Q1 

plus Q2, plus Q3, plus Q4, plus Q5, divided by four because 

this is a quarterly base per unit. 

MEMBER DEMETER: Okay. So that someone 

reading the table, they would think this would be the 

absolute number of work orders for 2015. 
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So I don't need to ask my question anymore 

because the way I was reading it is that the number of work 

orders if it was annualized, was going up considerably and 

the trend -- but it's really confusing, I have to say, 

because there is no indication this is a per unit, per 

quarter average. It's an absolute number. 

THE PRESIDENT: So can I piggyback on that 

question? I have two questions about that. 

First of all, why is that good when the 

industry average is way below? That's number one. 

Number two, if you go down that particular 

page there is a review that I assume was done by CNSC and 

actually come to a conclusion that lack of adequate 

resources were found for maintenance. 

Now, for some of you, who have been with 

me for a long time, know that's my favourite indicator 

"maintenance". So how is that -- how is that even possible 

for Pickering that there will be a lack of resources for 

maintenance? 

So maybe staff and then maybe OPG. 

MR. LEMOINE: For the record, my name is 

Eric Lemoine. 

So we are not saying that it's good in our 

document here. We are saying it has a low safety 

significance. So one thing that is important to note here 
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is the trend has actually been trending down from year to 

year over the licence period. However, it is as you said, 

above the industry average. It is also important to note 

that the industry average has also been trending down over 

the licensing period for Pickering as well. 

And this was one of the reasons why we 

initiated a desktop review and came to that conclusion that 

you have already referenced, later on in the document. 

THE PRESIDENT: I thought we heard that 

OPG, in fact, were bragging about Pickering now being at 

the top of their game. So maybe somebody can explain this. 

MR. LOCKWOOD: All right. Randy Lockwood, 

for the record. 

Not speaking directly to the table there, 

but to put a couple of things in context and then I am 

going to ask Jason Wight to also talk a little bit about 

where we are with our value-based maintenance program and 

how that's leading to working on the right equipment at the 

right time and, in turn, driving up equipment reliability 

which is in turn meaning that the units are running better 

and resulting in less challenges to the operators, and then 

ultimately that's a safer plan. So to put this back in 

perspective here, it's about prioritization and working on 

the highest priority first. 

So to put this in perspective then, again 
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for the end of 2016, our target for corrective backlog, CCs 

and CNs -- in the business that's what they are called --

was 100 and we ended the year. We had a target of 55, and 

we ended the year at 116 per unit. 

Where we sit at the end of 2017, we set a 

target for ourself of 28 per unit, at the end of 2017 we 

were around 26 work orders per unit. We exceeded our 

target. That's still not industry best, but of that 

category the most important, the critical equipment, the 

CCs, we strove to drive that down to zero, and we have done 

that. Through the first quarter of 2018, where that sits, 

not per unit, across the entire plant, is zero. Okay? 

Where are we now? The next part is to 

work down in the next priority, and that's the deficient 

category, DCs. We set a target for ourself of 15 work 

orders per unit by the end of the year. We will get there. 

I'm quite certain of that. We are somewhere around 19 

right now, okay, so we will continue to drive that down 

toward industry best. 

The way that we see this is we'll probably 

be at industry best somewhere in 2019 in those categories 

that I mentioned. That is what we mean by, "that is good" 

and "it's a favourable trend". 

There's many things that go into the 

Equipment Reliability Index, including forced loss rate, 



 

 

 

 

 

 

 

   

 

         

       

         

         

       

          

          

    

           

        

        

    

      

           

          

         

           

      

          

        

         

        

  

         

             

105 

including this backlog that I'm discussing, and also the 

PMs that we were also discussing here. 

Our PM backlog, we are driving that down 

as well, and we're looking at a different maintenance 

strategy, value-based maintenance, which has been adopted 

in certain parts of the industry, to leads that we're 

working on, the right equipment at the right time, making 

the plant more reliable. 

At that point, I think it's a good time to 

turn over to Jason to talk about PBM. 

MR. WIGHT: Jason Wight, Director of 

Engineering, for the record. 

The value-based maintenance program that 

Randy was talking about is exactly what he just discussed. 

It's the right work at the right time, with the 

understanding that we can't fix everything in the power 

plant at once, we have to focus on the critical work. 

It's also employing advanced technology. 

We have a monitoring and diagnostic centre that were just 

employed to use advanced pattern recognition and machine 

learning to help us diagnose and determine when equipment 

should be maintained, all part of the value-based 

maintenance program. 

With regard to deferrals, I saw the table, 

and there is some context that needs to be set there. If 
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you look at our critical one and critical two pieces of 

equipment in deferrals, it's gone way down in the past six 

months to a year, so a very positive trend overall in 

critical work deferrals. if you look at the bulk, it's a 

bit different, because you start to focus on other 

non-critical work as well, so the value-based maintenance 

project is all about that, ensuring we understand what the 

critical work is, we get the right maintenance strategy, we 

put advanced diagnostic tools, monitoring, using some of 

the equipment and technology that the industry is using, 

such as advanced pattern recognition, APR, and machine 

learning, determining the right work at the right time, and 

keep reliable. 

If you look at our Equipment Reliability 

Index, that's a good indication of how reliable we are, and 

also the effectiveness of value-based maintenance. Our 

Equipment Reliability Index at Pickering has been the best 

it's ever been, and it's expected to improve throughout the 

next quarter of this year, and at the end of 2018, so some 

great progress by the team in general using that technique. 

MEMBER DEMETER: Thank you. That helps me 

understand the table and some of the background. 

I have to say from other industries, mine, 

health care, whenever there is a funding crunch it's 

usually the preventive stuff that falls off, and if you are 
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continually behind industry standard in that it appears, on 

the surface of it, that you're getting to the critical, the 

must-do stuff, and it's a resource issue to not get to the 

preventative stuff, which is not necessarily mission 

critical at the time but better for the long term. There 

is a perception that being behind in that gives an 

impression of potentially a resource issue, because you are 

getting to the critical stuff. The preventative 

non-critical stuff takes funding. 

THE PRESIDENT: Let me jump in further on 

this. 

The way I interpreted this table is you 

guys were to close down in 2020, so my fear is always as 

you go closer and closer to closing down, less and less 

money gets invested in backlog maintenance, so if you want 

to be the best on the last day, somebody gave a quote, "To 

be as good at the last minute as now", you can't allow the 

backlog to go below industry. 

Am I misreading this or you got there 

because you're about to close down? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

Many different messages there. 

First of all, speaking to the 

Commissioner's point, this is not a case where we're 
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cutting funding and trying to reduce staff or something 

like that. This is not a case of that. Right? 

Speaking to President Binder, point 

accepted. We have a backlog. That backlog developed 

probably for a number of reasons, including the maintenance 

strategy that was in place, and, hence, why we're looking 

at and revising the maintenance strategy, to ensure that 

we're working on the most critical equipment at the right 

time. It's not a case of we're short resources, and we 

decided we'd cut the resources, and we decided not to work 

in certain areas, no, it's going at the backlog in the 

sense of prioritizing what is important first, working it 

down and working onto the next priority, making sure staff 

understand that's what we're doing, and engaging them and 

aligning them around that. That's where we've had success. 

We've been very clear to staff it's to drive the backlog 

down on critical equipment, and that will in turn make the 

plant run and operate better, and like we said earlier 

reduce the challenges for the operators, which results in a 

safer Pickering. That's our focus. 

THE PRESIDENT: Thank you. 

Mr. Berube. 

MEMBER BERUBE: To change direction just a 

little bit here away from maintenance provisions and into 

something I think is a little interesting to me anyhow, it 
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might be interesting to the public as well, I'm looking at 

the PSA, the whole-site PSA calculations. You're saying at 

this point that there's no requirement for that, but how 

confident are you that the whole-site PSA model is adequate 

and accurate, and that the results are indicative of what 

we actually expect? 

Then, staff, if you could basically follow 

up with that, your ideas on that as well? 

MR. MANLEY: Robin Manley, for the record. 

I'm the Vice President Nuclear Regulatory Affairs. 

I'm going to ask Jack Vecchiarelli to 

provide a sort of technical commentary on the whole-site 

PSA with respect to its accuracy. 

I would say that this is a first-of-a-kind 

work and industry-leading, so there's always opportunity to 

learn and grow down the road, but we're very proud of the 

work that we've accomplished, and we think it's a very good 

indication of the safety of the plant. 

Jack, over to you. 

MR. VECCHIARELLI: Jack Vecchiarelli, for 

the record. I'm the manager of Pickering relicensing, and 

I'm also the chairman of the steering committee for the 

industry joint project on whole-site PSA. 

The question was around our confidence in 

the whole-site PSA model. I would say that we're very 
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confident in its adequacy, its ability to provide a good 

indication of the whole-site risk. That's based on the 

fact that the approach used for the Pickering whole-site 

PSA is to leverage existing PSA work, which is per unit 

based, but carefully analyzing the results to account for 

single unit and multi-unit scenarios, properly accounting 

for that, so those underlying PSAs which feed into the 

whole-site PSA are based on well-established approaches, 

guidelines used by OPG, methodologies accepted by CNSC 

staff, consistent with industry best practice, and IAEA and 

ASME standards, so these are very well-established, mature 

PSAs that are underlying the whole-site PSA modelling 

approach. 

To be careful also, we have to remember 

that a PSA is not a predictor, so the adequacy of it, I 

would say, is in terms of its thoroughness, 

comprehensiveness, and usefulness to be able to get an 

indication of site risk, and it does do that. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

From staff's perspective, we view this as 

very much a leading internationally new sort of area, if 

you like, of use of PSA. It was very much driven by the 

Commission over the past few years, trying to look at a 

reasonable answer to a simple question, which is: if this 
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is the risk of one unit, and here I am with six units, plus 

a fuel bay, plus a waste facility, now what's the risk? I 

think the whole-site PSA is starting to really pull that 

together so that we can say all of those components are in 

it. I think, as Mr. Vecchiarelli just mentioned, they're 

certainly based on rock solid PSAs that are done at the 

unit, so we know the underlying data is strong. 

How things have been combined seem to be 

very reasonable, but to be honest, as a regulator, we're 

also working with our international colleagues, who are 

also quite interested in this. There are a lot of sites 

around the world where there's multiple units, and they are 

also doing reviews, both of the methodology here and 

looking at other approaches, so I think we're going to 

learn a bit from that over the next year or two and see 

whether there's improvements to the methodology we'd like 

to see, but I would say as of right now it's certainly an 

example, perhaps the best example that there is in the 

world, of how to do this. 

THE PRESIDENT: Just so we understand, 

slide 17, from OPG, was really a very instructive slide. 

It shows before Fukushima, after Fukushima and now, with 

all the EMEs. 

I understand that staff is still reviewing 

the whole site, and I thought I understood that your review 
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will not be available for part two, because OPG, as far as 

I understand, now claim they've done the work and staff 

have not accepted it as of yet. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

On your slide 17 -- sorry, not your slide, 

but OPG's slide 17 -- I think what it's really indicating 

is a progression of a reduction in risk that has occurred 

over the past few years because of the implementation of 

the Fukushima improvements. We would certainly concur with 

that, and that the site has got a lower-risk profile now 

than it did in the past. 

With respect to the actual PSAs, the 

requirement for a rock-solid PSA, if you like, were met by 

OPG back with their submission in 2014. However, obviously 

they've done changes to the plant, and as we would expect, 

they're updating those PSAs as they make changes to the 

plant, and you're seeing some of the improvements that 

those changes are making with respect to the risk profile. 

From our perspective, we are reviewing --

there was a submission -- and perhaps I'd ask Ms Yolande 

Akl to come up and give the details -- there was a 

submission since 2014, both for Pickering B and for 

Pickering A. Those are in the process of being reviewed, 

and I'd ask Yolande Akl for the detailed scheduling of 
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that. 

MS AKL: Yolande Akl, for the record. 

I just want to start by giving a little 

bit of context about the modelling and how strong is the 

modelling. 

When we accepted in 2014 the basis PSA, 

the PSA is required, by our regulatory document S-294, to 

be as built and as operated, so the modelling is already 

for a single unit as built and as operated. 

OPG has submitted to us a methodology in 

2014 that we reviewed, and staff accepted the methodology. 

Since then, we were following that progress into doing the 

whole-site PSA based on this concept methodology, and we 

have been reviewing the submission since 2014 -- sorry, 

since 2017, end of '17, when they gave the submission, so 

in general we agreed with the way they approached the 

methodology in removing the double counting. That was one 

of the hurdles of the one unit and the six units, and the 

four units, and so on. 

In general, we agree with the approach 

that OPG has taken in providing this PSA, and working on 

this PSA. We will be completing very soon our review, 

probably before Day Two, Mr. President, so we will have 

these results ready and communicated to OPG. 

THE PRESIDENT: Thank you. 
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I should have mentioned that we should not 

lose the opportunity -- we have representatives from 

Environment Canada, Health Canada, and Fisheries and Oceans 

available for colleagues to ask questions. I'm told that 

the Office of the Fire Marshal is to leave by four o'clock, 

so if anybody wants to engage on some emergency management 

questions, now is the time, before they disappear on us. 

Next is Ms Penney. 

MEMBER PENNEY: Thank you. 

I just want to say I'm going back to fuel 

channels and aging. 

With respect to fuel channels, two tools 

that were provided that were very useful and instructive in 

me trying to understand the challenges around this, one was 

OPG's Addendum B, that was quite good, and the other was 

CNSC staff's presentation of January that I watched online. 

While I'm not an engineer, I did find them helpful. 

I had a question. I'm looking at OPG's 

slide 27 about fuel channels. It says, on the bottom in 

blue, "fuel channel aging is understood and well managed." 

Unless I've missed something, I do think there's still some 

research involved in the models that are used. In fact, on 

that slide it says, "supported by research and 

development." My question really to OPG, and then to CNSC 

staff, is how confident we are about fuel channel aging 
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being understood and well managed, and how much of a safety 

margin are we talking about? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

I'm going to ask Kathy Charette to speak 

to the details about our confidence, why we are confident, 

and what goes into the fuel channel aging management 

program. 

While she is getting into position, a 

couple of factors to consider here is we have a lot of 

experience with fuel channels in the CANDU industry, 

throughout the industry and within OPG as well. It's a 

well-managed and seasoned program. There's R&D that does 

into that to make sure that we understand the aging 

mechanisms. 

As well, our aging management program and 

our life-cycle management programs, specifically for major 

components like fuel channels, heaters and boilers, 

complies with regulatory standards, regulatory documents, 

and associated CSA standards. 

I would also like to point out to the 

Commission that we just recently, as part of the IIP 

action, submitted our fuel channel readiness plan that, 

like I said, was an action item coming out of the IIP. 

Before I turn it over to Kathy, there was 
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an earlier question asking when we would reach 120 ppm 

hydrogen would it affect full-power hours. Although that's 

not a fitness for service limit, by our assessment it would 

be beyond 350,000 equivalent full-power hours. I hope that 

answers your question. 

Kathy. 

MS CHARETTE: Thanks, Randy. 

Kathy Charette, for the record. 

I'll just describe OPG's life-cycle 

management process for fuel channels, just to give you the 

information that you're seeking. 

OPG's program for managing the aging of 

our fuel channels is mature and robust, and it is supported 

by a long history of OPG-funded research and development 

activities to improve our understanding of active fuel 

channel degradation mechanisms. Our fuel channel aging 

management program complies with regulatory requirements, 

as Randy said, which are consistent with international 

standards, and it is implemented through the fuel channel's 

life-cycle management plan in order to demonstrate ongoing 

fitness for service to the target end of life of our 

operating units. 

The fuel channel aging management program 

uses a “Plan-Do-Check-Act” model, which is depicted in 

Figure B.4, that's Bravo point four, on page 102 of OPG's 
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written submission. The program consists of five major 

elements, which include operating guidelines to ensure that 

our fuel channels are operated in a manner that mitigates 

the effects of aging, rigorous in-service inspections, and 

periodically removing pressure tubes from our reactors for 

examination and destructive laboratory tests to monitor 

condition, maintenance activities to manage degradation 

mechanisms where required, engineering assessments to 

confirm that fitness for service requirements and CSA 

standards are satisfied, and an extensive research and 

development program to improve our understanding of active 

degradation mechanisms, extend the validity of existing 

models, and either develop or improve models and 

methodologies for the ongoing assessment of this fitness 

for service. 

The life-cycle management plan describes 

the inspections and other activities that are required to 

maintain fitness for service, and the plan is adjusted as 

needed, based on learnings acquired from inspections, 

internal or external operating experience, and research and 

development outcomes. 

OPG and our partners Bruce Power and 

Canadian Nuclear Laboratories initiated the joint fuel 

channel life management project in 2009 to address 

end-of-life aging concerns in order to extend the knowledge 
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of fuel channel degradation mechanisms beyond our current 

operating period, and to develop improved methodologies and 

analytical tools to support the assessment of fitness for 

service late in life. 

Outcomes from the fuel channel life 

management project support fitness for service assessment 

of the Pickering fuel channels in key areas, such as 

fracture toughness, and annulus spacer integrity. 

OPG and our project partners have shared 

key outcomes from the fuel channel life management project 

with industry through the Canadian Standards Association's 

standards. A major outcome from the fuel channel life 

management project is the issuance of two pressure tube 

models -- fracture toughness models, which were adopted 

into CSA Standard N285.8, to replace a model that could not 

be used for assessing fitness for service during late life 

operation. Work on the fuel channel life management 

project to further develop these fracture toughness models 

will continue into the next licence period. 

OPG would like to point out that our 

end-of-life predictions for hydrogen concentration in the 

Pickering fuel channels are bound by the fracture toughness 

models and the CSA standard, and considerable margin, as we 

just discussed, to the licence condition handbook limits 

that CNSC staff has proposed in their CMD exists for all 
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the Pickering units. 

Based on the inspections, assessments, R&D 

work completed to date, confirmatory actions in the life 

management plan for a strengthened service, and the 

availability of mitigating actions where required, OPG is 

confident that Pickering fuel channels will continue to 

operate safely to 2024. 

Does that answer your question? It's a 

long answer. 

MEMBER PENNEY: It was good information. 

I heard you say you were certain and confident. I guess is 

there anything -- how certain, how confident? What safety 

margins are there? 

MS CHARETTE: Kathy Charette, for the 

record. 

MEMBER PENNEY: Maybe I'm asking the wrong 

question. 

MS CHARETTE: I'll try to answer it. 

Kathy Charette, for the record. 

We have actually gone through unit by 

unit, degradation mechanism by degradation mechanism, 

evaluated the degradation rates, and projected out to end 

of life, where we stand, and we have confirmed that we do 

have adequate margin to end of life on all degradation 

mechanisms based on those assessments, so we are confident 
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in our assessment because we have a deep understanding of 

the degradation rates of the mechanisms in our reactors 

right now. 

THE PRESIDENT: And you will report 

annually on any progress in the deterioration, and we can 

get actual data, together with some of the research that's 

still going to be, if I understand correctly, on burst 

possibilities and the whole leak before break research is 

still going on; right? So, we'll get annual update on 

that. 

MS CHARETTE: Kathy Charette, for the 

record. 

Yeah, we're continuing to do our annual 

updates. We're also required to submit semi-annual updates 

on the fracture toughness model developments as well. So, 

those activities will continue. 

MEMBER PENNEY: Are we able to hear from 

staff on this, on their confidence and certainty? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

And I'll ask Glen McDougall to come up and 

help me with the answer here. 

But just to your question, of course, fuel 

channels are the heart of the reactor, have been of great 

interest since day one and there's been lots of different 
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research going on with respect to how they evolve, how they 

degrade, how they age, if you like, and we require that 

research to continue. 

So, the fact is there's research going on. 

It's not a surprise, it's actually something we want 

because we want to always be looking over the horizon 

because new years are coming, pressure tubes are aging. 

I think what we're saying here is, there 

is a good understanding of what the degradation mechanisms 

are. We do understand how pressure tubes age. 

And while that's interesting, from a 

regulator's perspective really the key thing is, do we have 

margins to safety from the perspective of leaks, leak 

before break as the President mentioned, and other aspects 

which Mr. McDougall will mention in a minute. 

I think what we can say with confidence 

is, we understand where the pressure tubes are, where the 

fuel channels are right now. We want to have research 

ongoing since there's --not just at Pickering, but other 

stations as well that are operating longer and longer, and 

so we're going to want to have continual research. And as 

the fuel channels age, the degradation mechanism that's the 

most important has evolved as well. 

And so, as OPG mentioned, now there's a 

lot of emphasis on fracture toughness where that now seems 
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to be the aging process that's turning into being the key 

parameter. And so, industry is looking to develop better 

modelling capabilities in those areas. 

But from the regulator's perspective, 

perhaps I'll ask Mr. McDougall to explain how we get our 

confidence. 

MR. McDOUGALL: Glen McDougall, for the 

record. 

So, the first question had to do with how 

certain staff are about the available information and the 

prognosis for the future. 

As Mr. Lockwood and Ms Charette said, OPG 

relies heavily on a life cycle management plan for their 

fuel channels and that integrates a number of different 

things that we pay special attention to as staff. It 

integrates R&D, not just R&D that OPG is doing itself, but 

across the industry. It pays special attention to 

operating experience from other plants because Pickering 

units don't always suffer the same problems as some of 

their competitors do. 

And they also pay a lot of attention to 

periodic inspection results of their own fuel channels. 

So, they're keeping track of what they know and some 

emerging issues that might be coming out that they might 

need some R&D or they might wish to do additional 
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inspections to try and keep track of that. 

So, the life cycle management plan pulls 

all of that information together in one place and becomes 

the basis for OPG to plan its future inspections of its 

fuel channels. 

The plan does that for all the different 

degradation mechanisms and for many of those mechanisms, 

the presentation that staff gave to the Commission in 

January showed that in terms of the level of understanding 

and the amount of uncertainty that remains with those 

mechanisms, staff's assessment is that industry is in a 

very good position to be making predictions about the 

future of those. 

As Mr. Frappier said, one of staff's key 

focal points right now are issues which only really come 

into effect towards the end of life of fuel channels, when 

the hydrogen levels get high enough. And the key one, as 

noted in staff's CMD, was fracture toughness. And, in 

terms of that, industry has an extensive R&D program 

planned to look into uncertainties in the prediction of 

fracture toughness. 

But one of the ways that staff and 

industry keep track of those uncertainties, or try to get a 

handle on them, is through the CSA standards which require 

routine removal of pressure tubes for destructive 
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examination because for fracture toughness that's the only 

way that you can actually make a measurement and sort of 

take a temperature, if you like, to find out the status of 

toughness in the tubes. 

Taking up your second question on margins. 

Canadian licensees do two types of assessments. They do 

one type of assessment for pressure tubes that are 

inspected, those are the so-called fitness-for-service 

assessments. 

And OPG consistently meets CSA acceptance 

criteria for all of those assessments that they perform and 

staff has no concerns about the margins that are applied, 

they are industry standard margins. 

In terms of pressure tubes that have yet 

to be inspected, licensees perform risk assessments. And 

the two most common kinds President Binder mentioned are 

leak before break and fracture protection assessments. 

Both of them rely on predictions of fracture toughness. 

At the current time, Pickering has done 

assessments of those that carry on into the near future and 

both of them meet CSA acceptance criteria, again, which 

take into account what the industry considers to be 

acceptable margins. 

THE PRESIDENT: Okay, thank you. Dr. 

Lacroix? 
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MEMBER LACROIX: Well, thank you. 

I would like to push a little further on 

the question of Kathy. I think you've already answered 

half of my question, but this is the second half. 

Thus far I've heard rate of aging and 

aging are degradation and I would like you guys to be more 

accurate on your terms. And my question is addressed first 

to OPG, next to the staff, and of -- watch my hands --

unfortunately, there's no blackboard over here, so I would 

have plotted on the blackboard. 

But if you plot -- this is the origin, the 

origin is the microphone, okay. On the vertical axis -- if 

you put the degradation and on the vertical axis you put 

time, my question -- there are many aspects to my 

question -- is the degradation resulting from hydrogen 

ingress a linear function of time? 

Is the degradation of pressure tubes 

caused by the high temperature, high pressure and high 

neutron flux a linear function of time? 

If it is, will I feel confident that you 

guys know perfectly well what you're doing? What if it is 

not, then I'm not so sure. 

Also, these degradation mechanisms occur 

at the same time. Are they coupled, are they independent? 

If they are coupled, then is it possible that one phenomena 
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exacerbates the other one and vice versa? In other words, 

are we facing a phenomena that we may call a positive 

feedback effect? 

Now, maybe this effect has escaped you 

guys because you have been operating the reactors for less 

than 250 equivalent full-time power hours, how you call it, 

full power hours, but above this limit could it be possible 

that we enter a zone where the relation as degradation as a 

function of time becomes a more complicated function of 

time? And could it be a step function? 

These are the questions that I'm asking 

myself. So, I would like to hear from OPG and next from 

the staff. 

MR. LOCKWOOD: All right. Randy Lockwood, 

for the record. 

I appreciate your question. Many aspects 

to your question to answer, all right. So, I'll turn it 

back to Kathy to start and then we'll probably call others 

to the mic to answer different parts and try and tie it 

together, all right. 

Okay. Kathy? 

MS CHARETTE: Okay. Thanks, Randy. 

I'm actually just going to turn it 

straight over to Sara on this one. We've been giving each 

other the eye here, so she's ready for it, I think. 
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MS IRVINE: Hi, I'm Sara Irvine, I'm 

Manager of Strategic Planning for the Fuel Channel Life 

Confirmation Project with OPG. 

So, as I understand it, the question is, 

is the rate of degradation associated with hydrogen 

concentration linear or could it accelerate; is that 

correct? 

MEMBER LACROIX: Sorry. The rate of 

degradation is the slope. 

MS IRVINE: M'hmm. 

MEMBER LACROIX: So, if you have a linear 

function it's a constant rate and it's easy to extrapolate 

above 250 hours. So, the rate is the slope, the 

degradation is the function, all right. 

MS IRVINE: So, Sara Irvine, for the 

record. 

So, right now the Pickering reactors are 

operating in a regime that is below a condition that we 

call terminal solid solubility dissolution of hydrogen in 

the tubes. 

The rate right now of hydrogen ingress is 

steady and it's understood. Now, there is a condition 

called, again, TSSD above which we have hydrides solid in 

solution. 

Since we're not there yet, we have 
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research going on right now to understand what this 

degradation, if it might accelerate in the future. Early 

results show that is not a big effect. So, that is our 

understanding. 

Now, having said that, at December, 2024 

we duly expect a very small population of tubes to be 

beyond that condition. So, while it's acknowledged that it 

could happen, it is a very small impact on the lead, the 

uptake unit. 

MEMBER LACROIX: Thank you. 

MS CHARETTE: Kathy Charette, for the 

record. 

Just to add to that, I just wanted to also 

explain that all this research that we're doing it actually 

is -- we're doing it for the purpose of actually looking 

ahead, it's not just to see where we are now. We are 

actually doing research at conditions to reflect end of 

life conditions. 

So, for example, when we do our burst 

tests we will take material out of the reactor, we will 

artificially introduce additional hydrides in it, so we're 

actually creating an end of life condition of a hydrogen 

equivalent concentration that we would see in 2024 as 

opposed to today, and we are also projecting out the 

stresses that would take place or that you'd find in a tube 
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at end of life as well, and then we would test under those 

conditions to ensure that at end of life we understand what 

the conditions will look like. 

So, we are able to actually look ahead 

through our research and development programs. 

THE PRESIDENT: Okay. Staff, you want to 

add to this? 

MR. FRAPPIER: I'd ask Mr. Glen McDougall 

to add to that. 

MR. McDOUGALL: Glen McDougall, for the 

record. 

Mr. Commissioner, I heard four different 

questions. I'm just going to repeat the questions back 

first to make sure that I'm actually staying on point. 

The first one you asked about the 

degradations that are related to hydrogen levels, are they 

known to be linear. 

You asked about the degradations that are 

due to temperature and fast flux and whether they are 

likewise linear with time. 

You asked if they were not known to be 

linear, what impact that would have on our understanding of 

uncertainty and you questioned whether some of the 

degradations might, in fact, be relied -- or rely on 

combinations of some of those parameters. 
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And your fourth question was, could the 

degradation be more complex with time. You suggested one 

example would be a step function or something like that. 

So, I'll take those in order. 

For most of the presentation that you've 

heard today the main degradation mechanism that we've been 

concerned about that's related to hydrogen levels is 

pressure tube fracture toughness. 

The answer to your question is that the 

industry uses two models because the dependence of fracture 

toughness on different parameters varies with temperature. 

So, above about 250 degrees C. 

It turns out that the current R&D is 

showing that the toughness is not related that strongly to 

hydrogen levels. So, it's not a question of whether it's 

linear or not, the hydrogen is not having that much of an 

influence. 

However, when you get to the conditions 

that are more typical of reactor start-up and cool-down, so 

you're below 250 degrees C, there is a strong dependence on 

hydrogen level, but the current R&D is not sufficient to 

let us tell whether it is linear or not. 

Industry has done a reasonable number of 

tests in the last five years to try and explore what the 

trends could be in terms of temperature and hydrogen level, 
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but I think calling it linear would be an 

oversimplification. 

On your second point you asked if some 

degradations were due to temperature and fast flux, whether 

those are linear with time. 

Unfortunately, the answer is going to be, 

it depends on which mechanism you look at. There are some 

types of pressure tube degradation that are pretty close to 

being linear with time, there are others that are not. 

Examples of ones that are not would be the creep of the 

pressure tube, so that's the deformation of the pressure 

tube, it gets larger in diameter, the wall gets thinner, 

the pressure tube gets longer, it expands inside the 

reactor. Those relations are not linear with time. 

But precisely for that reason, industry 

has done an awful lot of measurements of those so that they 

have a good handle on exactly what type of relationship 

there is with time and that forms the basis for much of 

their predictive capability. 

In terms of the effect on uncertainty, I 

think the important thing to remember is that industry 

applies, and staff concurs with this approach, they apply a 

boot strapping approach basically. You collect inspection 

data from your reactors, you use R&D to some extent to be 

able to guide what you should be inspecting and when. 
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Once you have the inspection data, then 

you turn that data over to modellers who try and come up 

with predictions that carry you a short time into the 

future. 

And then during that period when you're 

using your predictive model, you continue to collect data 

and you're always checking yourself. You're saying, where 

does my model say I'm going to be and where are my actual 

pressure tubes telling me that I am and wherever there's a 

deviation the CSA standards prescribe a mechanism that the 

licensee has to go through to reconcile those differences. 

And our job as staff is not to do the 

modelling for industry or to do the predictive curves, what 

we do is, we monitor that discrepancy process to make sure 

that industry is following the standard. 

Your final question is, could degradation 

become more complex with time. And the answer is that 

experience shows us that there are some degradation 

mechanisms that remain fairly simple with time. They were 

next to linear in the very beginning and they remain next 

to linear right now. 

However, there are a small number of 

degradation mechanisms that show it's turning out with time 

that there are -- Mother Nature has new things to show us, 

a few new wrinkles to show us. 
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The good news story for fracture toughness 

is that industry has recognized some of these wrinkles and 

they have an R&D program in place to try and examine some 

of these subtleties and I believe their intention is to try 

and take the results of that R&D and roll that back into 

their models as an improvement. 

But it's all with the developing picture, 

there was never a point where you can be complacent and 

say, well, the model's good enough, I think we can stop 

now. 

And my -- CNSC staff are confident that 

that's not the approach that OPG is taking. 

THE PRESIDENT: Just to be clear, that's 

all very nice, but I wouldn't rely on the modelling as a 

substitute to the actual measuring and more frequent 

measurement if your model doesn't give the exact, precise 

parameters. 

So, let's put it this way, you want to be 

a good forecaster you've got to forecast often and you 

forecast more and more based on actual data; right? 

And the other thing is, since we can't 

forecast everything, I'm always relying on your assurance 

that no matter what will happen it will be leak before 

break, so we will catch whatever we miss through the 

modelling. 
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I just want to make sure that we're not 

putting all our eggs in this modelling basket. 

If somebody wants to react to that, go 

ahead. 

MR. McDOUGALL: Glen McDougall. Just to 

follow up on that. The whole point of a leak before 

break -- a leak before break assessment, Mr. President, is 

to cover the possibility that there are uncertainties that 

you haven't thought of. 

In current pressure tubes -- or in the 

Canadian fleet we have not had an incident of break before 

leak, that's the bad case, the Doomsday. We have not had 

anything like that since 1983. Since then we've changed 

the pressure tube material and we've dramatically improved 

the way we make pressure tubes and the way we operate 

reactors. 

But the way a leak before break assessment 

works is, it starts from the assumption that you already 

have a crack in a pressure tube and it's already leaking, 

then you apply your various models for hydrogen levels, for 

fracture toughness and you check to see that, even in the 

face of all of those bad things, the safety systems and the 

operator performance is still sufficient to be able to 

safely shut down the reactor. 

And I said a few minutes ago that there 
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were two types of risk assessments that Pickering has done 

for its fuel channels. One of those is a leak before break 

assessment and CNSC staff have accepted the outcome of that 

assessment. 

THE PRESIDENT: Thank you. We need to 

take a break, but before we break I cannot let the Office 

of the Fire Marshal leave without -- I thank you for this 

preparedness little package, I always carry it when I go to 

Pickering. 

--- Laughter / Rires 

THE PRESIDENT: But my question is really, 

I'd like to know -- you didn't give us any statistics, how 

many of those kits were actually distributed and what was 

the reaction from -- you know, from the clients or from the 

household upon receiving this? Did they know what it's 

for? 

I mean, I'm just curious to know about the 

level of understanding of what's going on with these kits. 

MR. BURNS: Dr. Binder, it's Scott Burns, 

I'm the Vice-President of Security and Emergency Services 

for Ontario Power Generation, for the record, I can address 

your question. 

So, to target the residents and businesses 

within the detailed planning zone, formerly the primary 

zone, there's approximately 200,000 residents and 
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businesses that we send that package out to. 

We have done polling in terms of our 

distribution and we've done different polls, so in some 

we've seen 80 per cent remember getting the package in 

2015-'16 and we had very positive results in the polling, 

upwards of 90 per cent in terms of the uptake on these 

packages and what they're for. 

Continually over -- we heard earlier in 

our presentation the 'prepare to be safe' was targeted for 

2015 and '16. We also did a reach in another package, a 

flashlight package in '14 and this, again, was an upgrade 

in '17. 

So, we continually want to reach out to 

our community to remind them because they can put this in a 

drawer and forget about it and we don't want them to do 

that. So, we've had -- our polling has suggested we've had 

good uptake in the community. 

And another aspect of this, the 

distribution of KI and information around KI is that we're 

partners with the province and with the City of Toronto and 

the Region of Durham. All of our websites kind of 

reference to go to each other's websites and talk about KI, 

so there's lots of information there and people can obtain 

those KI if they wish and they haven't at our 'prepare to 

be safe' website. 



 

 

 

 

 

 

 

   

 

          

           

          

           

        

            

 

        

         

   

          

           

           

         

        

         

       

            

         

         

            

           

     

         

            

137 

And, in addition to that, we have sort of 

a newcomer program for people that are coming in that have 

not received the package in a previous distribution. So, 

three times a year we have a partnership with Canada Post 

that identifies residents, businesses that have moved in 

and have not received a package and those get sent to those 

folks. 

THE PRESIDENT: So, the Fire Marshal... 

MR. NODWELL: Thank you. Dave Nodwell, 

for the record. 

There's not much I can add to what Scott 

Burns has already has already indicated. I would like to 

say, however, that it is an excellent model. We have 

throughout the province, in the vicinity of Bruce Power, 

Pickering, Darlington, and so forth, we have public 

education committees that work on products like this and 

they're comprised of the facilities, local municipalities, 

in this case Durham Region, the City of Toronto, as well as 

the province is engaged on those committees as well. 

So, again, we've had very good feedback on 

this and, as I said, it's an excellent model that I know 

the other pub ed committees are having a look at and 

consider this a best practice. 

THE PRESIDENT: So, who actually does the 

sending? Is it your office, the Office of the Fire Marshal 
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or the OPG? And also, what do you do with schools and 

school boards, do they get specialized treatment? 

MR. NODWELL: Dave Nodwell, for the 

record. 

On schools, the primary linkage with the 

school boards is through the municipality, Toronto, Durham 

Region in particular. So, in very general speak, they are 

very familiar with the nuclear technology. They've been 

receiving KI pills for decades literally and have very 

extensive plans. 

And I'm sorry, there was another part to 

your question, President Binder, I didn't quite catch. 

THE PRESIDENT: Just who actually mails 

this or send them or deliver them? 

MR. NODWELL: Dave Nodwell, for the 

record. 

I understand that OPG actually sends them 

out to the individual homes and so forth. 

THE PRESIDENT: Thank you. Anybody else 

to the Office of the Fire Marshal? 

Go ahead. 

MEMBER VELSHI: It really is a question 

for OPG, but with the Office of the Fire Marshal rep here. 

With your polling, have you had any 

feedback about PNERP and any comments around the 



 

 

 

 

 

 

 

   

 

        

            

           

 

          

  

         

           

          

         

         

             

    

         

        

          

            

         

         

         

            

             

            

         

         

139 

implementing plans for the municipalities around you and 

the level of support that you are giving them with that? 

Your opportunity to give them that feedback here. It's to 

OPG. 

MR. BURNS: Okay. So, Scott Burns, for 

the record. 

As the PNERP has been rolled out, only 

approved in December of last year and the province has been 

going out, as I mentioned earlier, to the communities. 

We've also been doing community presentations for a number 

of years in terms of our nuclear emergency preparedness 

plans. So, we do get feedback on the control -- or the 

contingency planning zone recently. 

It is -- as mentioned earlier, so it 

basically advises the municipalities that they have to 

consider certain things. I think the feedback is they'd 

like a little bit more clarity around that, but there is a 

number of aspects of emergency planning in the implementing 

plan that directs municipalities to consider a number of 

specific items in terms of keeping the community safe. 

But if I was to sum it up in one question 

it would be, they would like to see it be more direct like 

some of the other zones, but I'd defer to the province in 

terms of the recent feedback they may have had. 

MR. NODWELL: Thank you. Dave Nodwell, 
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for the record. 

Mr. Burns is correct. There was a lot of 

discussion in our consultations with responders around the 

contingency planning zone, specifically what it entails and 

what it does not entail. 

As a result, we went from the fairly high 

level master plan drilling into the implementing plans 

where there was an annex created specifically to address 

what is entailed in the contingency planning zone. That 

was developed in consultation with the City of Toronto and 

Durham Region, amongst other designated communities, and I 

feel that at this point we have pretty much resolved those 

concerns around the specific requirements of the 

contingency planning zone. 

THE PRESIDENT: Anybody else, question on 

this? 

Okay. We're going to take a 15-minute 

break, come out at five after four. 

Thank you. 

--- Upon recessing at 3:52 p.m. / 

Suspension à 15 h 52 
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--- Upon resuming at 4:09 p.m. / 

Reprise à 16 h 09 

THE PRESIDENT: Okay, we are ready to 

proceed. 

Ms Velshi, you have the floor. 

Okay. Dr. Demeter...? 

MEMBER DEMETER: Thank you. 

I had a question for Health Canada if they 

are still online. 

THE PRESIDENT: Health Canada is here or 

online? 

--- Laughter / Rires 

MEMBER DEMETER: It's kind of like the 

Elvis story, they have left the building, right. 

So referenced in the emergency planning 

talk was your 2016 Canadian guidelines for protective 

action during a nuclear emergency and that was a 2016 

draft. So one clarification. Is it still a draft or if 

it's not, what's the date for the final? 

The second part of that is you have a 

complementary document -- and I must have seen it 

somewhere, I can't exactly reference it -- for dosimetric 

criteria for nuclear emergency planning and response, a 

2017 draft. Is there any information in that document that 



 

 

 

 

 

 

 

   

 

          

   

          

           

          

        

          

      

        

             

               

         

            

          

           

          

      

          

          

    

         

           

          

            

          

142 

might further influence PNERP or is it in conjunction with 

PNERP? 

So the first one is, is the first one 

still a draft or what's the deadline for finalization? The 

second one is the second document, because it deals with 

dosimetric criteria, is it going to influence PNERP? 

THE PRESIDENT: And the third one is what 

can it tell us about recovery? 

MR. AHIER: Brian Ahier, Health Canada, 

for the record. Thank you for the question. I'm glad you 

asked it when you did as I was just on my way out. 

So you have referenced two documents. In 

fact, they are one and the same document. So the 2016 

draft was using a previous title for the document, which 

was basically the same as the previous 2004 version. The 

title of the document was revised to "Generic Criteria and 

Operation Intervention Levels for Nuclear Emergency 

Planning and Response" because in fact that is exactly the 

information that's in the document. So the title now 

aligns with the content. 

This is a document that has been in 

development for several years. It has been finalized. It 

was finalized in 2017. It was improved internally within 

Health Canada in 2017 and now it is just going through the 

final formatting process so that it can be published and 
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then posted on the Canada.ca website. So that document is 

finalized. 

You have asked what the link is with the 

Provincial Nuclear Emergency Response Plan. The document 

was developed in very close collaboration and consultation 

with our federal-provincial-territorial stakeholders, so it 

went out for a couple of rounds of public consultation. It 

also had a couple of rounds of consultation, both 

multilateral and bilateral conversations with the 

provincial organizations. All the stakeholders, whether 

they were federal or provincial, provided quite a bit of 

feedback, which is why it took a bit of time to get the 

document into the format that it is, but it was very good 

feedback. It recognizes the fact that they are guidelines, 

which means that they are voluntary, we can't force them on 

the provinces, so we wanted to take the time to get the 

agreement of our stakeholders such that they would be 

incorporated. And in fact, we are actually quite pleased 

that we have produced a very good document and they have 

been incorporated into the Ontario Provincial Nuclear 

Emergency Plan and in fact New Brunswick is on the point of 

adopting them as well once it's formally published. So 

there is a close link between the PNERP and the Health 

Canada document on generic criteria and operational 

intervention levels. 

http:Canada.ca
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And to segue into the third question, the 

document does not address long-term recovery. There is 

generic criteria and an operational intervention level for 

relocation, but we made the conscious decision to leave the 

recovery part for another document, and that is a document 

that is being led by the CNSC with the involvement of 

Health Canada and that's the framework for recovery. And 

we would expect to see some sort of alignment between at 

least the relocation criteria that we have in the generic 

criteria document and then what eventually gets captured 

into the recovery framework document. 

THE PRESIDENT: So CNSC, give us a sense 

of the timing on this. 

MS PURVIS: Good afternoon. Caroline 

Purvis, Director of Radiation Protection Division, for the 

record. 

So the REGDOC, we are tentatively planning 

to publish for public comment -- this is the recovery 

REGDOC -- in the summer. This has followed a discussion 

paper which was published in 2017 where we went out to seek 

stakeholder input on the development of a REGDOC that would 

cover the aspects of recovery. 

THE PRESIDENT: Dr. Demeter...? 

MEMBER DEMETER: That's good. I'm glad 

you clarified that it has been put into one document. 
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THE PRESIDENT: Anybody else? 

So I can allow Health Canada to leave, but 

before, maybe one final thing. You think now that Canada 

is in a good position for the 2019 EPREV -- is it EPREV --

EPREV kind of a study, or peer review I guess. 

MR. AHIER: Brian Ahier, for the record. 

We are in the process of preparing for the 

EPREV. As has been mentioned earlier during Ontario's 

presentation this morning, the mission is planned for June 

of 2019. About two weeks ago the IAEA has formally 

accepted our invitation to do that. So we had sent -- as 

you may be aware, we had sent the IAEA the request to hold 

an EPREV in February of 2017. There were many steps that 

needed to be put in place before they formally accepted the 

invitation, including the completion of a national 

self-assessment. In order to achieve that, a planning 

committee across all jurisdictions was established, a 

steering committee across all jurisdictions was 

established, and we have been using those mechanisms to put 

together not only the self-assessment but also the overall 

planning. So I think from the governance point of view and 

our workplan in order to prepare ourselves for the EPREV, 

and as well based upon the outcomes of the self-assessment, 

that we are well placed for that mission that will happen 

in June 2019. The next step will be a preparatory meeting 
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with the IAEA and the technical team lead that's scheduled 

for May of 2018, so next month. 

THE PRESIDENT: Okay, thank you. Thank 

you very much. 

Back to Ms Velshi. 

MEMBER VELSHI: Thank you, Mr. President. 

Staff, I just wanted to confirm with you 

the 2017 performance assessment for Pickering. Will that 

be available before day 2? 

MR. FRAPPIER: Gerry Frappier, for the 

record. So the 2017 Regulatory Oversight Report will not 

be ready for Part 2. We intend to present it a little bit 

further on in the fall. However, I expect the results with 

respect to the ratings, if not 100 percent complete, would 

be close enough for us to at least give an indication and 

perhaps with a bit of an indication which ones are still 

sort of in transit. To be honest, it's just with all the 

hearings going on this spring we are a bit behind on that 

work. 

MEMBER VELSHI: Yes. Because even if it's 

your preliminary results, I think it will be helpful to 

show those. 

If we can go to staff's Slide 23, I had a 

couple of questions on that, please. This is the slide 

that shows end of commercial operation. So the way this 
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has been laid out is if Pickering is granted a 10-year 

licence, then in 2028 they would be moving into a 

decommissioning licence, is that... 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

That's the nominal plan right now, so 

that's what we would see happening, yes. 

MEMBER VELSHI: And if they were to come a 

couple of years before 2024 to say, sorry, shutdown is 

going to be a bit later and if everything moved, then they 

would need an operating licence for whatever that extended 

period of time is before they are moving to 

decommissioning? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

So the licence that we are talking about 

today would be valid until 2028. The licensee can, before 

that date if they wanted to, come and ask for a different 

licence or a licence to have different activities. If they 

are looking to -- if you are talking about what might 

happen after 2028, if this schedule, if you like, shifted a 

couple of years, there are actually options there. They 

could be looking to do a decommissioning licence anyways a 

little bit early. There is nothing that requires that that 

transition to safe storage state be done under an operating 
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licence. So for instance, Hydro-Québec with G-2 is doing 

their current stuff under a decommissioning licence. 

MEMBER VELSHI: Thank you. 

And for the safe -- the stabilization 

activity plan and the sustainable operations plan, I 

noticed that the REGDOCs are draft. I think I saw that in 

the LCH. So why are these not finalized or what's the 

timeline to get them final? 

MR. FRAPPIER: Gerry Frappier, for the 

record. I will pass it back to Dr. Al Omar in a second, 

but I'm a bit confused by the question because I don't 

believe our REGDOCs cover this. 

MEMBER VELSHI: I thought it said they had 

to develop the plan in accordance with -- and it was draft 

requirements. I'm sorry, it didn't say a draft REGDOC, I 

think it said whatever the requirements were, but it had 

draft next to it. 

MR. FRAPPIER: So now we got to what you 

are asking, so I would ask -- is it Heather? Al. Al Omar 

will answer that one. 

DR. OMAR: Al Omar, for the record. I am 

a Senior Regulatory Program Officer. 

We don't have a REGDOC for the SOP and 

SAP. However, we have experience with that since 2011 when 

Pickering decided not to be refurbished. Currently, we 
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updated these requirements and expectations in a formal 

letter to OPG and that's what we are referring to, and this 

update was done in 2017. 

MEMBER VELSHI: So there is no REGDOC, but 

the requirements are very clear and it's not -- I don't 

know where I had seen a draft then. 

MR. VIKTOROV: If I may, it's Alex 

Viktorov. 

Indeed, there are no REGDOCs and we don't 

plan to develop a REGDOC for this particular aspect of 

operation. Requirements are already sent to OPG in a 

formal letter and they are captured in the Licence 

Conditions Handbook. 

MEMBER VELSHI: Thank you. 

And if you can -- you mentioned about G-2. 

Are there any other kind of big learnings from that that 

this slide -- that would be reflected in this slide from a 

regulator's perspective? Is anything being contemplated 

different for Pickering? 

MR. VIKTOROV: Alex Viktorov. 

We do have experience, as mentioned, with 

Gentilly-2, also Pickering Units 2 and 3. Indeed, there 

are some specific nuances that are experienced during this 

particular transition from operation to gradual transition 

to safe storage. However, overall they are making the 
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plant safer. It is de-energizing the fuel and removing the 

radioactive components. This work needs to be done with 

proper attention to risk and hazards, but the past 

experience shows that it can be done, has been done safely 

and we will learn from this experience. Right now the 

requirements which were already mentioned for SAP and SOP 

do focus on certain areas, in particular human performance. 

THE PRESIDENT: Okay. So now let me try 

to understand. Before Pickering decided to ask for an 

extension to 2024, they were to come to us in 2018 giving a 

transition plan for shutdown in 2020, if I understand 

correctly. Because you are going from full operation to 

shutdown, there is staff implication, that's a lesson we 

have learned from Gentilly-2, the whole operation changes, 

so they should have had already a plan ready almost now for 

a possible shutdown in 2020. So I would like to know what 

that would have been and what would it look like for the 

shutdown in 2024, particularly if you lay -- staff, let me 

start with staff. Throughout those phases, presumably 

staff will gradually go down. How do you maintain? I'm 

going back to how do you make sure that you are as good the 

last day as now when your most competent people will bail 

out. Let me put this as an assumption. So how do you 

retain everybody with the same competency until the end and 

what is the plan for downsizing over time? 
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MR. FRAPPIER: Gerry Frappier, for the 

record. Perhaps I will start and then I'm sure OPG will 

want to add. 

So you are correct, how to do this 

transitioning and the thinking around the sustainable 

operation plan has progressed -- has had a lot of thought 

put into it already because of the expectation in 2020. It 

was very different with respect to G-2 because G-2 was 

not -- did not have this long plan in front of it about 

closing down. It all of a sudden made a political decision 

and decided to close down, so there was no need for that 

plan. But they did have to scramble to put together the 

equivalent of the plan for transitioning to safe shutdown 

and, in hindsight, it would have been better if that plan 

was more developed earlier, but of course they didn't think 

they had the need for it. 

With respect to Pickering, this is 

something that has been seen coming for a while and so 

there have been discussions between staff and OPG on what 

are some of the key things, but perhaps I will let OPG talk 

to where they are at with their planning for the SOP. 

MR. LOCKWOOD: Thanks, Gerry. Randy 

Lockwood, for the record. 

We will probably go about this with 

several questions in amongst that discussion. We will 
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start like this, have Robin talk a little bit about the 

background previous, because we have submitted a 

sustainable operations plan in the past, 2016 as I recall, 

have Robin talk a little bit about that, come back to me 

and I will tell you a little bit about where we are now and 

how we are planning to 2024. Speaking to the staffing, 

really it comes down to three simple areas, in my opinion, 

the staffing, training and how are we going to maintain 

them motivated or engaged; correct? And then 

post-commercial, end of commercial operations, I will have 

Steve talk about -- because we do, we are working on this 

right now of course, as you would expect -- have Steve talk 

a little bit about where we are post-2025 by the end of 

commercial operations. That way it should give you a feel 

about where this status is now, where we are going, right? 

Robin. 

MR. MANLEY: Okay. Robin Manley, for the 

record. 

As Mr. Lockwood just said, I'm going to 

speak a little bit about the historical background here and 

then turn it back over to him. 

So as you said, President Binder, the 

Commission and staff required us to make preparations for 

the previously planned end of life in 2020 and we submitted 

to staff, starting back around 2011 or thereabouts, the 
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first of the sustainable operations plans, or the SOP as we 

called it, and that has been an ongoing process. We 

submitted on the order of four or five of them annually as 

late as 2016 when it became apparent that we were asking to 

continue operations to 2024. And the CNSC staff had been 

providing us with feedback along the way on those plans. 

And it's talked about a little bit in our 

Commission Member Document in section 1.3.4 on end of 

commercial operations and, you know, it's clear that the 

work that we have done to date has set us up for the future 

and that we understand that there are special 

considerations that we need to take account of, that it's 

not just normal operations as you approach end of life. So 

there are things that we need to think about that could be 

special around organizational change, staffing, managing 

safety culture, managing human performance, and of course 

the equipment and reliability strategy. 

Other aspects. When we looked at it in 

the initial sustainable operations plans, we looked at it 

and we went there's nothing obvious in this safety and 

control area that's likely to change, transport and 

packaging, for example, what particularly. But we're not 

keeping, you know, blinkers on here. We are recognizing 

the fact that we need to continue to look every time and if 

something changes then we would take some sort of action 
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and develop additional plans and strategies to deal with it 

as we got closer. So that's the historical practice. We 

have met the regulatory requirement to submit the SOPs and 

they are in place and available as the planning basis today 

for whatever might come in the immediate future. 

With that, I will pass it back over to 

Randy. 

MR. LOCKWOOD: All right. Randy Lockwood, 

for the record. Thanks, Robin. 

So I'm going to start with putting this in 

context. The shutting down and the end of commercial 

operations for Pickering has significant impact on the 

company, OPG as a whole, right? It's very important that 

we start off from that perspective. It is a significant 

source of generation, hence revenue, and it is far bigger 

than just who is working at site, okay. 

So with that in mind, even our strategic 

plan for the entire company has been changed in terms of 

timeline out from five years to seven years to consider the 

significance of Pickering shutting down. So that will give 

you some context of where this -- the magnitude of this and 

the way the company is assessing it and the amount of 

resources and attention that they are paying to it. 

With that in mind, we have to start with 

the end in mind, what does OPG look like in 2025, what is 
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it going to look like in 2030, 2035, because there's a 

whole number of things that enter into this in terms of 

workforce demographics and we are a company, we still want 

to grow the company and move forward. That's why what I 

will have Steve talk to in a moment is what does 2025 look 

like. We are going to start with the end in mind and say 

what is the work and what is the organization going to look 

like, how many staff do we have, et cetera, et cetera. 

It comes back to up until the end of 

commercial operations though, I mean we are a large 

company, we have staffing resource planning that looks out 

10 years, we are very comfortable to say this is what it 

takes to safely operate and maintain Pickering. Little 

doubt about that. And also, it's important to be thinking 

post-2025 what is the company going to look like and how 

are we going to transition to that. And that's some of the 

parts that Steve will talk to in a moment. 

So where we are now is we know what the 

staffing looks like to run Pickering to the end of 2024 and 

there is a lot of work ongoing in the company around this 

transition. As well, we do have talent and recruitment. 

That has not changed. The company is not going to end with 

the shutting down of Pickering. I mean it's an asset. At 

some point the end of life comes with every asset, so we 

know that's coming. So we still are out there recruiting 
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the talent. 

And as well, succession planning is key in 

all this, that we make sure we have the right leadership 

and that we are planning that we have the right knowledge 

to continue to operate the company. For argument's sake, 

that might be just Darlington, the Darlington Station. Are 

we making sure we are developing the right leadership, we 

have the right knowledge and skills, and from a knowledge 

perspective, a knowledge maintenance perspective, to still 

run the industry safely going forward and efficiently. So 

that's also ongoing, but largely those are just things that 

we do every day. 

The training, I don't see that there is 

much change there. We will still have to -- between now 

and the end of commercial operations, we still have to 

maintain staff, skills, knowledge, competency. We have a 

very well-established mature training program at OPG that I 

can tell you that's recognized around the world. Important 

to all that is on boarding, you know, making sure that 

staff quickly come up to speed when they come into OPG, and 

from an efficiency point of view and as well an engagement 

piece, if you understand the behaviours and the culture at 

OPG that safety is priority, okay. 

Why is that important? Because not just 

the shutting down of Pickering but the age of our industry, 
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there is a lot of attrition, there is a lot of people 

retiring. So regardless of whether we were shutting down 

Pickering, there is still a lot of new staff going to be 

coming in the door and that's why I make mention of that. 

So we have a very well-established on boarding program as 

well as continuing training. That is going to continue and 

be maintained because we have to maintain people's skills 

and qualifications. 

The last piece before I turn it over to 

Steve is the engagement piece and the culture. I spoke to 

that this morning in the presentation. It's important that 

we -- and we have done this and we are going to continue to 

do this because that's why we are having success, is making 

it very clear to people where we are going. There are no 

false hopes. I can assure the Commission that every time I 

tell people we are running to the end of 2024, that's what 

we are doing, right, and that as well what I was going to 

say -- and it's very clear that they understand our 

priorities. 

For example, at Pickering right now it's 

drive down the backlog, it's human performance and it's 

teamwork, okay, and everyone is aligned around that at 

site. And what comes from that is success. As I mentioned 

earlier, we are driving down the backlog, we are having the 

best generation that we have ever had, our safety record 
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is -- you know, this is industry leading, like Glenn talked 

about during his talk this morning, for a six-unit site and 

we are all very proud of that. We have to continue doing 

that. And it's having a positive effect, plus what the 

video showed this morning in terms of innovation. We are 

out there. You might not think of that, but we are leading 

the industry, Pickering, in terms of looking for new ways 

of solving old problems and a lot of the industry is 

starting to look at us that way and that is helping the 

culture and it is attracting new people that want to stay 

here, right? 

As well, we have to transition people with 

experience from Pickering over to Darlington because 

ultimately that will be the station we have. 

And I will leave you with a final thought 

before turning it over to Steve, is several external groups 

and evaluators have come into Pickering expecting they are 

going to find a morale problem and quite surprised that 

they do not, and quite the opposite. We received in our 

recent WANO audit a strength in teamwork and every 

evaluator agreed with that. So we are going to continue 

what we are doing because it's having the right positive 

effect and people are aware that the end of life is coming, 

right? That's just the way it is, okay. As well, we have 

to work with the PWU and the society representatives to 
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make sure that collectively the communication is consistent 

on all venues. And post-2025 -- I will turn it over to 

Steve -- because there is a lot of work ongoing for what 

the organization will look like post-2025. 

Steve. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

Just before I go to 2025 and what we are 

looking at for the organization, I am part of that project, 

I wanted to give some perspective to the Commission here 

because I have been away from Pickering for over three 

years. I worked at Darlington for a couple of years and 

then I was down in Atlanta, as I mentioned. Prior to that 

though, I had 21 years at Pickering. I know the Pickering 

plant, I know the Pickering people. Coming back to the 

plant after three years I see change and I see good change 

in that plant. And it's not just that the plant is 

performing better than it ever has, but there are new 

people in the plant. We hired new people last year, we 

hired new people the year before. So that's new people 

with fresh ideas, a new generation that approaches work 

differently, with a lot of new ideas, and that has allowed 

other people to move up into supervisory positions. So 

then what we have there are new leaders that are very 

energized and committed to the organization. The 
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leadership and the approach of leadership at the plant has 

changed. It's a facilitative type of leadership and it 

really empowers people. It lets people lead, make 

decisions where appropriate and really drive the company 

forward, and that has really again energized not only the 

leadership but the entire organization and that's why you 

are seeing some of the results you are seeing. 

The last thing I will mention is around 

innovation and we talked about it. We are using innovation 

to solve problems we have never been able to solve before, 

I am seeing them personally, and we are using innovation to 

be more efficient. And more importantly, we are allowing 

people to think beyond boundaries that we used to have in 

place and because of that we are developing solutions, like 

I said, to problems and having people come up with new ways 

to be more efficient and drive this business forward. So 

the energy, the motivation, the engagement and the 

performance at Pickering has significantly changed and what 

I would offer you is people want to be part of it, it feels 

good. And we are going to hire again this year and we 

won't have a problem hiring people. People want to work 

for a good company and a good station and Pickering is just 

that. 

To move on to down the road when Pickering 

shuts down, so we have a companywide project that is going 
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to look at the entire company's organization. So clearly, 

the Pickering plant is going to shut down. Once it shuts 

down, the amount of resources won't be the same as when 

it's operating. So clearly, there is an impact on the 

nuclear organization, the corporate functions and 

companywide, because some of those functions in corporate 

are shared with a renewable generation part of the business 

as well as nuclear. 

So the project right now is developing an 

organization for the entire company based on what the 

company will look like as we know it today down -- we are 

looking towards 2030-2035. It has some initial 

assumptions, so there is some growth in the company we see, 

but clearly for nuclear it will be Darlington is the only 

operating plant, with the ability to scale up should 

anything change. 

That organization -- we are moving through 

that design, it is involving a number of parts of the 

company -- will be set towards the end of June. Once 

that's in place we will understand the people demand and 

what the organization will look like going forward. The 

next step then is to move towards the supply side, how are 

we going to manage our workforce and the changes to the 

organization to make sure there's a clear transition. So 

we will do that with implementation plans and change 
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management plans and that will happen each year as we move 

through business planning. So, as Randy said, our business 

planning has moved to a longer duration and all those 

changes will be part of business planning each year to 

ensure changes are made in a gradual sense to get to the 

end result. 

THE PRESIDENT: So right now, I mean just 

a quick answer. Just now, are there any numbers that can 

take you from 3,000 operating now to 2025 into the SAP 

process? Is there planning numbers? I'm just trying to 

get a feel whether those numbers will be in the plan that 

you have to submit. I assume in 2019 you will have to come 

up with a SOP and SAP, if I understand correctly. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

So there certainly is planning that takes 

into account the changing numbers. I am going to ask Art 

Rob to speak specifically to those numbers because they are 

an input into this overall plan I described. Again, once 

we shut down there will be reduced numbers and I will ask 

Art to speak to that. 

MR. ROB: My name is Art Rob, for the 

record. I am the Vice President of Decommissioning at 

Ontario Power Generation. 

So just to build on what Steve has 
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indicated, there is an overall strategy in OPG and of 

course it's looking at the supply and demand sides of the 

resource profiles required for the safe shutdown phase at 

Pickering. Right now of course the Pickering project is 

looking at some of the work involved to get the plant into 

the safe shutdown stabilized phase which is covered in this 

licence period. As part of that work, we are looking at 

individual systems and the classification of systems, and 

stating reports and different planning to figure out the 

actual work involved. And we are using of course the basis 

of the earlier work done on Pickering Units 2 and 3, which 

are already in a safe storage phase. So we are working to 

the timelines, to support the timelines of Steve's overall 

project for staffing and working aggressively to complete 

some of our detailed planning on the work to get a resource 

profile for the shutdown phase that you are asking. 

THE PRESIDENT: Okay. We need to move on. 

Mr. Berube...? 

Go ahead, please. 

MEMBER PENNEY: I had a question for DFO 

if they are still on the line. Maybe we could just check 

and see if they are still in the room. 

MS THOMAS: Yes, DFO is still on the line. 

It's Jennifer Thomas, for the record. 

MEMBER PENNEY: Okay, great. Thanks. So 
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my question really had to do with the authorization. In 

the documentation that we got it said it was coming and 

what we heard today is that it has been issued and I think 

what I heard was that all offsets were accepted. So my 

question for you, DFO, is, you know, what follow-up 

monitoring or otherwise requirement is there on OPG and is 

it you who does that or expects that or is it CNSC? Thank 

you. 

MS THOMAS: It's Jennifer Thomas with 

Fisheries and Oceans, Fisheries Protection Program, and I 

am the Manager of Regulatory Review, for the record. 

So regarding the authorization, yes, it 

has been issued and we could provide a copy if the 

Commission would like that. It was issued on -- I have the 

date here. No, I don't have the date on the last page of 

it. It was issued in January I believe of 2018. The exact 

date I can't quite recall. There is offsetting outlined in 

the authorization as well as monitoring and reporting 

requirements. It's a fairly detailed monitoring and 

reporting requirement and Pickering would be working with 

both CNSC and DFO on those monitoring and reporting 

requirements based on the MOU that we have with CNSC. 

And did you want to know specifically what 

sort of monitoring was being asked for, and reporting? 

MEMBER PENNEY: Sure, in a brief way. 
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That would be very interesting, thank you. 

MS THOMAS: Sure, okay. So I'm just 

skimming through the authorization here that I have in 

front of me. So we have the offsetting at Big Island, the 

wetland complex, and we are going to be looking at 

production and there is a detailed monitoring plan that was 

put in their application with Simcoe Point. Again, we did 

some modelling at that particular wetland and again we are 

going to be doing some monitoring again to report back on 

the biomass that was created at that wetland. And then we 

also have the stocking program. And specifically for the 

stocking program, just that it happened. I don't think 

there is any specific monitoring related to that piece. 

MEMBER PENNEY: One other question. So 

when you say there is monitoring, follow-up monitoring 

required for the stocking program in the two wetlands, is 

that monitoring that DFO undertakes in addition to what you 

are requiring OPG to do? 

MS THOMAS: So the way the monitoring 

would work, like I said, we would be working with the 

Canadian Nuclear Safety Commission on this and OPG is 

required to submit a monitoring report in -- it's outlined 

in the authorization the dates that these reports are 

required, and then we would be reviewing them with CNSC and 

providing comments back to OPG. So that's one aspect of 
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the monitoring program and we will likely go out and do 

some of our own monitoring by doing our own site visits and 

such. 

MEMBER PENNEY: Thank you for that. A 

question for CNSC. Does this in any way collaborate with 

your Independent Environmental Monitoring Program that you 

undertake? 

MR. FRAPPIER: Gerry Frappier, for the 

record. Perhaps I will ask Dr. Ducros to give us a sense 

on how what we are going to be doing is part of the 

monitoring and how it might fit into independent 

environmental monitoring. 

DR. DUCROS: Dr. Caroline Ducros. I am 

the Director of the Environmental Assessment Division, for 

the record. 

As Ms Thomas mentioned, the reporting 

comes from OPG. From the CNSC perspective we would do the 

reviews alongside in collaboration with DFO. However, we 

do have inspectors onsite that would look at any kind of 

sampling techniques in terms of losses. 

With respect to your question about the 

Independent Environmental Monitoring Program, I will pass 

that to my colleague, Ms Sauvé. 

MS SAUVÉ: Kiza Sauvé, I am the Director 

of the Health Science and Environmental Compliance 
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Division. 

The Independent Environmental Monitoring 

Program doesn't really interact with the Fisheries Act 

authorization. We are adding fish to the IEMP at 

Pickering, but it is not in relation to the Fisheries Act. 

Something I will add is that you won't see 

this Fisheries Act authorization in the LCH, in the Licence 

Conditions Handbook. As OPG is responsible for following 

all authorizations that they have, it's under the MOU that 

CNSC gets involved in reviewing. And we are actually right 

now going through the Fisheries Act authorization line by 

line to ensure that we have a robust compliance program to 

ensure that OPG is meeting all their requirements on behalf 

of DFO. 

THE PRESIDENT: So right now, are both 

CNSC and DFO satisfied with the way the authorization is 

being executed? DFO, why don't you start? 

MS THOMAS: Thank you. It's Jennifer 

Thomas, for the record. 

To date, yes, we are satisfied with the 

way the authorization is being implemented. I don't know 

if CNSC wants to add anything. 

DR. DUCROS: Caroline Ducros, for the 

record. I will concur. 

THE PRESIDENT: Thank you. 
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MEMBER PENNEY: Thank you. 

THE PRESIDENT: Back to Mr. Berube. 

MEMBER BERUBE: I'm just looking at the 

timeline for this proposed licensing phase here and of 

course we are seeing a lot of transition, a lot of 

activity. We have already spoken to that. I am more 

curious about the actual SAP phase of this thing because at 

that point we are going to start tearing things apart and 

moving a lot of materials, certainly activities that have 

been done before but not at this magnitude and probably not 

at this speed. I'm curious, the question specifically I 

have is, looking at the four-year timeline that you have to 

actually turn this into a safe storage state, if you are 

going to make the end of licence as indicated on Slide 23 

here as presented by the staff, do you feel that you 

actually have the resources to do that? How firm are you 

with this? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. I appreciate your question. Again, I will direct 

Art Rob to speak to the details. 

You make mention, yes, there's Unit 2 and 

3 that we have experience from, but we also are informed 

from recent activities at Darlington refurbishment in terms 

of how to defuel the reactor in a timely manner, as well 

how to drain the heat transport, how to drain the 
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moderator. So there's a lot of learnings and experience 

coming from that as well, not just Units 2 and 3. And in 

terms of timelines, we can probably look at how long it is 

taking to do those various activities at Darlington and 

extrapolate them over to Pickering, right, which will be 

undoubtedly quite a bit different from 2 and 3, off the top 

of my head, just because of the way that things have 

evolved. It is probably a good point for Art to talk a 

little bit about the details of the planning of the various 

activities in the SAP phase. 

Art. 

MR. ROB: Art Rob, for the record. Thank 

you for your question, Commissioner. 

The question you had was about the 

magnitude of products and how fast we have to deal with 

them as we go through the decommissioning phase. I guess 

just to be clear on the record, the preliminary work we are 

going to do as part of the licence period is to actually 

safe-state the reactors on the six units at Pickering. 

Safe-stating for us involves of course removing all the 

fuel and all the water in the reactors and then end-stating 

some of the systems to reduce the actual maintenance burden 

and simplify the plant footprint. As part of that work 

there is of course some known work as we have learned from 

the previous safe-stating at Pickering 2 and 3. We also 
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benchmark of course in industry with our industry partners 

and Hydro-Québec and learn what they have learned through 

the process of doing that, but it's not the actual -- that 

phase of the work is not the demolition of the plant and 

there isn't large quantities of waste or something like 

that to be generated or transferred during this period of 

time. 

MEMBER BERUBE: Okay. Thank you for that. 

Staff, just out of curiosity, based on our 

monitoring activities of what has happened at Pickering so 

far and our understanding of their performance, do you 

think that these timelines are reasonable? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

Yes. As mentioned, the big steps that we 

would be looking at having there is defuelling the reactor 

and then moving to dewater it. Both of those steps are 

pretty well understood. Of course fuelling, they are doing 

on a constant basis, so the timelines we would see as being 

appropriate timelines. And they will, at the point of 

2028, come back for a new licence and at that point in time 

they would be looking at some of the perhaps more difficult 

steps of the operation. 

MEMBER BERUBE: So just to follow on that, 

we would be talking about human resources, but this can be 
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done comfortably in this timeline? There is not going to 

be pressure on staff at these facilities to actually move 

at a pace such that it could increase the potential risk to 

their radiation protection, security, safety, that kind of 

thing? 

MR. ROB: Art Rob, for the record. 

I guess one of the things I want to assure 

the Commission of course is that, much like most work we 

do, we want to protect of course the strong plant 

performance this plant has enjoyed as it moves towards the 

end of its life. Keeping that in mind, we do the detailed 

planning for doing things like decommissioning in this 

first phase of safe-stating the units. Those are primary 

areas of focus, the safety and of course the security, the 

rad dose that people will take doing this work. These are 

all important considerations in the detailed planning that 

we are doing for that work. 

Currently, I would say that there is the 

pace of decommissioning or the pace of safe-stating these 

units is something I think that is fairly well understood 

and of course it will count on us with some of the 

technical limitations of the plant, but for the most part I 

think the staff part is not the biggest risk to that work 

being completed safely. 

MEMBER BERUBE: Thank you. 
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MR. FRAPPIER: Gerry Frappier, for the 

record. Perhaps I would ask Dr. Al Omar to add to that 

from a staff perspective. 

MR. OMAR: Al Omar, for the record. 

I think this is why we required OPG to 

develop and submit the SAP three years before they get into 

the stabilization agreements. I think the concern here 

will still continue to be how you transition even the 

workforce from a workforce to shut down to a workforce to 

stabilization. So you may need some new skills and 

knowledge. You may change the workforce and base it on 

outsourcing, for instance, but there will be change in the 

staff. In addition, we will be looking into perhaps 

developing new tools maybe for that based on the experience 

of Unit 2 and 3. How you are going to deal with some units 

shut down but stayed in guaranteed shutdown state while you 

are defuelling, dewatering at least two units at a time. 

How are you going to deal with the fuel transfer from the 

reactor to the wet storage, the irradiated fuel bays, and 

so on and so forth. I think what we have to do is during 

the submission, development of the SAP from 2022 to 2024, I 

think we will go, as we used to do for the SOP, just to see 

whether the expectation and what OPG will manage, even 

transition in the organization itself will be sufficient 

for the staff to be satisfied that the activities 
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undertaken between 2024 and 2028 will continue the units to 

be safely operated or surveillanced, as well as how they 

manage again the human element itself. How will you manage 

human performance that will continue into the SAP. 

I would like to invite my colleague Ed 

Leader just to add the site experience during the shutdown 

of, and isolation of, 2 and 3. 

MR. LEADER: For the record, my name is Ed 

Leader, I am the Power Reactor Site Office Supervisor at 

the Pickering site. 

Just to add to Al, our current compliance 

verification plan goes out five years. Our compliance 

verification criteria will not change during that period 

and, as Al said, once we get the initiation of the SAP, 

then we will adjust our compliance verification criteria 

accordingly. But we do have experience monitoring Units 2 

and 3 safe shutdown. We did a separate project for that 

and there was no additional risk to the workers, public or 

the environment during that project. 

THE PRESIDENT: Thank you. 

Dr. Lacroix...? 

MR. GREGORIS: Steve Gregoris, for the 

record. 

I just want to add, for the activities 

that we are looking at in the SAP specifically, so those 
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are activities that we perform on a daily basis or in 

outages, so we do for the most part have procedures to 

defuel and to dewater. We drain the moderator systems in 

outages, so we know how to do that. We have proven 

procedures and we know how to manage those processes and 

that draining safely. We also partially drain the heat 

transport systems, so again we know how to move that water 

and do it safely. 

I also want to stress that most recently 

with Darlington Unit 2 we have proven technologies to drain 

and dry these systems. So that again, as Mr. Lockwood 

mentioned, is valuable experience for us to bring forward 

so that we can do this work safely, we can do it correctly 

and in a timely fashion. 

THE PRESIDENT: Okay. Thank you. 

Dr. Lacroix...? 

MEMBER LACROIX: Out of curiosity, what do 

you do with the water? Can you reuse it in other 

facilities or do you simply dispose of it? 

MR. GREGORIS: I'll ask Art Rob to speak 

specifically because that will be a larger quantity of 

water normally, but we certainly have facilities to store 

the water, we certainly want to keep the water, it's D2O, 

so it's worth a lot to the industry and so our intention is 

to have the ability to store that water and to hold onto 
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it, but I'll ask Art to speak to the details. 

MR. ROB: Art Rob, for the record. 

So the D2O product, as Steve mentioned, 

there is a quantity coming available as Pickering shuts 

down. There is about 3,500 megagrams of heavy water on the 

Pickering site. The plan detail -- detailed planning is 

looking at places to actually store the water. And 

actually between the two facilities, Darlington and 

Pickering, there is enough purpose-built tankage to 

actually store all water safely during the transition time. 

Overall in the industry, OPG is looking at 

a long term strategy for heavy water and, of course, the 

other players in the Canadian market of course are also 

looking with interest at the overall long term plan for 

heavy water management. 

MEMBER LACROIX: Okay, this is my real 

question now. 

--- Laughter / Rires 

MEMBER LACROIX: We changed from a safety 

and controlled area of security. 

On page 112 of the licence application, 

there is one page devoted to cyber security, and I must say 

that although I sort of understand that you are in the 

process of complying to the regulation, this is my 

perception. 
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First, I will give you my perception of 

cyber security and next I will ask you, I would say, a 

multifaceted question. 

To me, cyber security is the protection 

against malware, that is, software that may corrupt, steal, 

or destroy data, but it can also destroy physical objects, 

such as to pumps and generators. So the first part of my 

question is that, is the philosophy of cyber security 

implemented at OPG similar to the defence-in-depth that has 

been adopted for the physical facilities? 

And the second part of my question is, are 

you aware of any attempt to infiltrate your system at 

Pickering, how many times, and what sort of a threat are 

you facing? Is it from outside? Is it from inside? 

And before you answer my question, don't 

spare me the technical details. Please, talk to me about 

firewalls, encrypted files, blocked USB flash drive boards, 

system robustness, redundancy, quarantine, anti-virus, 

isolation, cloud computing, air gaps between internet and 

your computer system. 

Thank you. 

MR. BURNS: First of all, thank you for 

your questions. Scott Burns, for the record. 

I'm not going to be able to answer your 

technician question, but I'll give an overarching answer, 
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and then Mike Benjamin is here with us and can provide some 

more details, based on your question. 

So OPG does take cyber security very 

seriously. We do have an overall defence-in-depth 

philosophy. We manage our assets in a secure, vigilant, 

and resilient manner. 

We have been working hard at cyber 

security improvements on the site since 2010 and our goal 

to be compliant with the CNSC standard is to have all of 

those aspects of our system completed in 2019. 

We have done this on a priority basis and 

we initially looked at our significant cyber assets first, 

so in terms of the nuclear operations, security systems, 

emergency preparedness systems and fire systems. Those are 

some of the significant assets, and then we are looking at 

some of the more cyber essential assets in terms of the 

next level of priorities. 

We do have awareness campaigns in terms of 

the phishing. So we test our employees right across the 

country. That's been a very successful program to educate 

and provide awareness for all of our employees around the 

importance of being aware of potential attacks. So we 

actually have phishing exercises and validate and measure 

how we're doing there. That has been effective in 

educating our staff and creating a greater level of 
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awareness. 

In terms of answering some of the detailed 

aspects of your question, I would turn it over to Mike 

Benjamin, our manager for cyber security. 

MR. BENJAMIN: Thank you, Scott. 

My name is Mike Benjamin. I am a Senior 

Manager, Cyber Security for OPG. 

As Scott said, since 2010, we've had 

robust controls in place to protect those -- especially 

those assets, significant cyber assets that support nuclear 

safety functions. 

And OPG does display an overall defence 

in-depth strategy. This is right across the company. We 

have a matrix organization integrating our security for the 

business, our renewable generation stations, and as well as 

our nuclear plants. This defence in-depth strategy takes 

the place of technical administration and operational 

controls. 

Most importantly, our industrial control 

systems are isolated and segregated, separated from the 

business IT side. But the defence in-depth is broader than 

that. We isolate. We have intrusion detection systems. 

Our perimeters are controlled by firewalls. Technical 

controls are things like these firewalls. 

THE PRESIDENT: Be careful with security, 
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technical security, things that describe the information. 

So keep it general, please. 

MR. BENJAMIN: Okay, I will. 

We do have operational controls as well 

and things like bringing USBs. There are specified 

procedures that a USB must be scanned before it's put into 

a piece of control equipment. 

We have a systematic approach to training 

in OPG nuclear that also applies to cyber security. So our 

cyber security specialists -- our subject matter experts 

have specialized training, that is that they have to 

qualify for. 

All of our nuclear employees have general 

employee training every year where they have refresher 

training on awareness. And as Scott said, we have monthly 

campaigns to train our employees to recognize and report 

emails that are being sent into the company to try and fool 

them into losing their credentials or introduce malware. 

Without going into any details, you're 

asking, how do we have incoming threats? One of the major 

threats faced by the company is those types of phishing 

emails which we recognize and eliminate once we find them. 

We also recognize that things do happen, 

so we spend a lot of time in emergency preparedness and 

incident response. Specifically, last year we took place 
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in the GridEx exercise right across North America. There 

were over 450 organizations that took place. This was 

right across North America including utilities. That was 

combined cyberattacks along with physical attacks on our 

nuclear plants. We included our nuclear plants in that 

exercise as well as our renewable generation plants. 

We also are very much working with other 

industries. We have joined the new Canadian Cyber Threat 

Exchange where we trade intelligence with industries across 

Canada. 

Within Ontario, we have monthly cyber 

meetings to collaborate with Hydro One and the ISO to 

exchange operating exercise and intelligence. 

And of course, we're moving to the new CSA 

N290.7 standard. That's being done in collaboration with 

the other CANDU owners, through the CANDU Owners Group. So 

we're working very closely with CNL, with Bruce Power, as 

well as Point Lepreau, so as we broaden our existing 

controls and make sure that we all move together towards 

the CSA N290.7 compliance. 

THE PRESIDENT: Okay. Thank you. 

MR. BENJAMIN: Thank you. 

MR. LEMOINE: This is Eric Lemoine, for 

the record, if I could just add CNSC's perspective on that. 

I'm over here. Sorry. 
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--- Laughter / Rires 

MR. LEMOINE: So we actually did a Type 2 

cyber security inspection in February of this year against 

the current requirements in the Licence Condition Handbook, 

and a preliminary summary of findings was shared with OPG. 

The inspection report is not complete yet. 

I can't get into the details of the 

findings unless we were to go in camera, for example, but 

what I can say is that the Pickering cyber security program 

does meet the current requirements and there were no safety 

significant findings. 

THE PRESIDENT: Okay, thank you. 

I would like to move -- Ms Velshi...? 

MEMBER VELSHI: Thank you. A question on 

periodic safety review, so if we can turn to Slide 17 of 

staff's? 

So this slide shows that the CNSC staff 

identified 23 gaps. It's a very simplistic question. Is 

this something that OPG should have picked up? Is there 

judgment involved in identifying gaps? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

I would ask Dr. Al Omar to respond to 

that. 

DR. OMAR: Al Omar, for the record. 
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These involve coding standards and safety 

factors -- we call it task reviews -- really requires the 

assurance of existence of things or adequacy of things or 

effectiveness of things, things meaning programs, 

procedures. 

So when OPG submits these documents as 

well as the reassessment of the original continued 

operation plant, continued operation plant is equivalent to 

an IIP, integrated implementation plan. That was produced 

back in 2010 for the Pickering B original refurbishment. 

So when you reassess the continued 

validity of the continued operation plant findings to close 

to 2020, by operating to 2024, there is different 

perspectives from the way the licensee see the reassessment 

from the way the CNSC staff see it and make the 

determination on the necessity to continue a particular 

issue or elaborate on a particular issue. Most of our 

findings came, in fact, from the reassessment of the 

continued operation plant and the impact of operating to 

2024 on the original findings. 

Another major assessment came from OPG's 

reassessment of the Fukushima action items and we found 

that we have some issues that have to be included in the 

current IIP to ensure the integrity of containment under 

severe accident. 
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MEMBER VELSHI: Thank you. 

And then I also read -- I think it was one 

of the IAEA/OSART recommendations was that the periodic 

safety review safety should have looked at waste management 

facilities. And I know you said Pickering has got an 

implementation plan to address those recommendations. 

Before I come to Pickering, did I get that 

right that waste management facilities were not assessed as 

part of the PSR and should they have been, or will they be? 

MR. VIKTOROV: Alex Viktorov. 

We briefly know whether the waste 

management facility or waste management practices outside 

of a power station were not part of some scope. Therefore, 

relatively well defined standard scope of their emissions, 

and we went with that. 

Again, the waste management facility at 

Pickering site has a different licence and governed by 

different regulatory requirements, and different practices. 

However, we are considering right now expanding the PSR 

practice to other facilities. 

MEMBER VELSHI: So as far as the specific 

recommendation of the IAEA or OSART is there -- what would 

the action item say to that recommendation? 

Maybe I should ask Pickering that because 

I guess their recommendation was to you. 
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MR. GREGORIS: Steve Gregoris, for the 

record. 

I am going to ask Mike Ruffolo to speak to 

the details of your question. 

MR. RUFFOLO: Mike Ruffolo, for the 

record. I'm the manager of the periodic safety review for 

Pickering. 

Just simply, there is -- there is 

currently no plan to do a periodic safety review for the 

Pickering waste management facility. I'm not aware of a 

plan to do such an exercise going forward. 

MEMBER VELSHI: And correct me if I'm 

wrong, that was a specific recommendation or it wasn't a 

recommendation? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

So I think we're not quite following your 

line of questioning. So in the OSART area there was not a 

recommendation. 

--- Pause 

MR. FRAPPIER: Okay. So maybe we're just 

a bit confused as to what area you're talking about. 

While you're looking for that, I think Mr. 

Jammal wants to add something. 

MR. JAMMAL: It's Ramzi Jammal, for the 
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record. 

With respect to the use of the periodic 

safety review for waste management or low-risk facilities 

that is wishful thinking from the IAEA perspective. So the 

implementation for the PSR for low-risk facilities or even 

waste facilities is a work in progress. So it's a 

potential future recommendation based on the adoption of 

each member's state with respect to a future to come of 

periodic safety review. 

To date, there is no standard to be used 

for waste facilities. I want to make that clear from the 

Commission's perspective. 

Usually, in the peer review submissions, 

they will make a reference to good practice of another 

country that is using a PSR or other methodology with 

respect to the waste management. In Canada, we do not use 

enriched fuel and we do not do repossessing, so the PSR 

really to such a low-risk facility does not add any safety 

value. 

MEMBER VELSHI: Thank you. That's very 

helpful. 

And then just for my benefit, Pickering, 

what's the level of effort involved in doing a PSR? 

And then I'll ask the same of staff. I 

mean, is this years of work? Okay. 
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MR. RUFFOLO: Mike Ruffolo, for the 

record. 

The Pickering PSR2 took about two and a 

half years to prepare to get to this point. 

MEMBER VELSHI: How many FTEs? 

MR. RUFFOLO: Well over 100. 

MEMBER VELSHI: Thank you. 

And staff? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

So, undertaking that periodic safety 

review is a major undertaking. It's a very extensive 

review of both what is your current state of your facility, 

and also how does that compare to modern standards, which 

of course your facility would not have been built to. 

In the particular case here, just so that 

we're clear, Pickering had done a periodic safety review a 

few years back, thinking they were closing in 2020. With 

the decision to continue operation to 2024, we require them 

to do a delta PSR, if you like, so a more fulsome PSR than 

what they had looked at before. But even in that case, 

it's still a major undertaking with certainly a couple 

years of effort and, as mentioned, hundreds of people on 

their side. 

Similarly on our side to review it is a 
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major review that took -- takes us certainly a year or so 

of undertaking. I don't have the FTEs right off the top of 

my head, but it would be substantial. 

MEMBER VELSHI: Yeah, it's just good to 

get a sense of the level of effort. Thank you. 

THE PRESIDENT: Dr. Demeter...? 

MEMBER DEMETER: Thank you. I'll change 

gears a bit here. 

The base for my question is on page 29 of 

staff's CMD -- CNSC CMD -- but I will direct the question 

to Pickering. And it's to do with the management safety 

control area and organization. 

So in 2012 OPG did this business 

transformation initiative and it centralized a number of 

services across nuclear, hydro and thermal, and that 

included training, environmental management, information, 

management items, service management, et cetera. This is 

not unique to this industry. It has happened in a lot of 

other industries. They centralized a sort of shared 

service model. 

One of the things it does is it pulls out 

some of that on the ground expertise. Rather than someone 

going down the hall and talking, you've got to call a 

number and get a ticket and have someone else call you. 

I'm not sure it works in your shared 
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services, but I was wondering with this transition to a 

more centralized service across three sectors, nuclear, 

hydro and thermal, are there any risks to losing some of 

the content-specific issues from an HR point of view, 

relative to fatigue and the drug and alcohol coming down 

the road. Because they might be applied differently to the 

employees in the three different services and you've got 

sort of one HR that's trying to deal with a broader side of 

employees, so risks and benefits of this sort of 

centralization of your HR services? 

MR. MANLEY: Robin Manley, for the record. 

So if I understand your question, you are 

looking for an answer to the specific issue around 

centralization of the human resources function and its --

MEMBER DEMETER: It's HR and training and 

environment management. 

MR. MANLEY: Okay, all of them. 

MEMBER DEMETER: That sort of takes it out 

of your shop and puts it into a bigger shop that now has to 

deal with a broader audience. 

MR. MANLEY: Okay. 

MEMBER DEMETER: So how do you make sure 

that you still get your needs met? 

MR. MANLEY: Right, okay. So first off, 

when the business transformation of sort of centralization 
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of certain functions happened, we did go through a 

systematic and rigorous change management plan that, you 

know, was aware of that risk, right. 

So if I could pick on environment, for 

example, as one of the functions that was centralized, we 

have maintained a very strong link into nuclear from the 

environment function. 

So we have a Director of a Nuclear 

Operations Environment. He is here with us today, Raphael 

McCalla, and he is embedded within the nuclear 

organization. He is not off at head office somewhere where 

you can't get him at the end of a phone. In fact, he's in 

the same building with me. He's in the same building with 

Glenn Jager, Nuclear Engineering and the rest of our team, 

and he has resources that are available. 

Training -- you know, the Vice President 

of Training has been off and at our nuclear executive 

committee meeting and we have training staff, particularly 

in nuclear certification training, who are 100 percent 

focused and dedicated around training of nuclear. Training 

in radiation protection, these people are embedded in our 

plants and in our nuclear training facilities. So they 

aren't at arms-length and, you know, losing contact. 

In terms of human resources, if I could 

pick another one, we have human resources business partners 
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and a Vice President of Human Resources Nuclear who is part 

of the nuclear team and nuclear executive committee. 

All of the centralized management 

functions or programs that support the nuclear organization 

whether it's environment, supply chain, training, human 

resources, they all report on their performance to the 

nuclear executive committee and the Chief Nuclear Officer 

Glenn Jager, through our fleet view reporting system. So 

they are required to come out and report, at least on an 

annual basis and more frequently if there are any kind of 

issues as to the performance of their programs, any kind of 

gaps, deficiencies or what have you. 

And when CNSC staff perform inspections of 

those functions they're reporting their results of any 

findings that they have to our site vice presidents, like 

Mr. Lockwood. So they can't -- they are not away, and they 

can't be away. They are part of us. They are integrated 

into all of the work that we do. 

MEMBER DEMETER: From staff's point of 

view, as is tradition, made it better, worse, the same? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

I would ask Pierre Lahaie to come and give 

some additional information. 

But as Mr. Manley said at the very end, 
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from our perspective how they organize themselves is 

certainly of interest but it still remains that they have a 

licence. The licence is for the Pickering site. The 

licence requires them to have security. It requires them 

to have environmental, different things like that, and we 

will do our reviews and our audits and our performance 

based on that. 

The fact that, just because Scott is here, 

you know, the security function is central led does not 

change the fact that we expect the site to meet the licence 

requirements. How they choose to organize to do that is a 

different thing. 

But perhaps Mr. Lahaie can talk about our 

evaluation of the organizational transition. 

MR. LAHAIE: Pierre Lahaie, for the 

record. I am the Director of the Management System 

Division. 

I just want to point out that at the 

get-go when OPG announced they were going to go to this 

BTI, they involved staff in our human organizational 

performance division and in our division in management 

systems, and we basically walked through it with them, 

asked all the -- you know, stupid, inane questions to get 

the good answers and we were -- it was kind of a 

surveillance for us to see how they were approaching this. 
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At the end of the day, our biggest concern 

was whether the accountability for all of those 

cross-functional programs resided within nuclear. We had 

lots of discussions with OPG on this, and at the end of the 

day we were satisfied that they had the points of contact 

within nuclear that were accountable for those programs, as 

well as accountability of the corporate program owners to 

the CNO, as Mr. Manley just highlighted a minute ago, when 

they do the fleet view review process. 

We also followed up recently with a 

Type II inspection on organizational roles and 

responsibilities, and we came out with the understanding 

that as far as organizational change goes, and structure of 

the organization, it's in line with our regulatory 

requirements and our compliance verification criteria, and 

it's aligned with all of the discussions we had over the 

last few years. 

MEMBER DEMETER: Thank you very much. 

THE PRESIDENT: Thank you. 

Mr. Berube. 

MEMBER BERUBE: I have something a little 

easier probably for you to answer. I'm looking at 

post-Fukushima activity, especially the upgrades that 

you've done since lessons learned have come out on that, 

specifically the EME equipment that's now in the field. 
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The questions are basically: how often do 

you spin that equipment up; how often do you exercise the 

people that are actually using that equipment; what are the 

chief lessons learned in that; do you actually score that 

activity; and, how do you use all that knowledge to 

basically improve your performance overall in this area? 

Staff, if you could also comment on the 

performance evaluations from Exercise Unified Control over 

what you've seen in the field, and how you feel about that? 

MR. GREGORIS: Steve Gregoris, for the 

record. 

As far as practising the use of emergency-

mitigating equipment, we did have a multi-unit exercise 

that was performed in 2015, which had staff deploy that 

equipment and exercise the use of it. Again, we practised 

that in 2017 with Exercise Unified Control. 

We also have training. The training is 

done on a fixed cycle, and that's set. It's a five-year 

training cycle, and in that cycle there is training, 

practical training, on using the emergency-mitigating 

equipment. That was done between 2015 and 2017 as well. 

Initial qualifications to use that equipment does use a 

practical evaluation, which is scored. You need to meet 

the minimum score to get that qualification. 

MR. BURNS: Scott Burns, for the record. 
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You wanted some information about Exercise Unified Control 

as well, and the results of that. 

Overall, we've been very pleased with the 

results of the exercise. It was a year of planning with 

all of the organizations involved. 

In terms of the evaluation, there's really 

three levels of evaluation, our own internal evaluation, 

the evaluation by the CNSC, and we're just waiting on the 

finalization of a report from International Safety 

Research, who did some coordination for us in terms of the 

off-site partners. We're just waiting for some results on 

that. 

The purpose of the exercise, as you know, 

was to validate our program effectiveness. We have 

received feedback from the CNSC that we did successfully 

achieve that. 

The other aspect of this is obviously 

learning and strengthening our program, and we've 

identified some key areas for us to look at and improve in. 

We saw, not unexpectedly, communication with all of those 

organizations, and all of the people involved inside our 

organization. Communication is a key learning. 

Interesting for us, we had a focus group specifically 

looking at social media. We had a simulated social media 

cell that IIR put together. We've learned a lot of lessons 
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from that in terms of corporate communication and 

communicating with the public, and utilizing social media, 

and the sort of higher-level expectations around that. 

That was really some interesting learning for us that we'll 

be certainly taking forward. 

In terms of some of the success 

highlights, we spoke earlier about the Unified RASCAL 

Interface Dose Projection Software, so we implemented that 

in 2017, and trained our people. That was used 

successfully in the exercise, as well as the plant 

information emergency management summary page real-time 

event status of what was happening, and that information 

going to the CNSC in real time. 

We heard earlier about our new radio 

system, our P25 radio system for security and fire. That 

was successfully tested in the interoperability between our 

ERT, emergency response team, and Pickering Fire Services, 

who responded and went to a common interoperable channel, 

and that was successful. 

I also want to mention that more recently 

we had an exercise in security at Pickering utilizing the 

same system. Again, the success of that system was very 

positive for us. 

So we did have a good exercise, and we 

have some good lessons learned to apply to our program and 
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strengthen our program going forward. 

THE PRESIDENT: Something for both. Why 

are some of what I thought was post-Fukushima, make-up 

water, fire water, some of the ventilation, was bumped to 

the IIP. Why wasn't it already done? Why has it not been 

done by now? What am I missing? I thought that there was 

a lot of work that still got pushed to the IIP, where I 

expected it to had already been done by now. 

Maybe we'll start with the CNSC. Was that 

not kind of a requirement? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

I think that certainly all the Fukushima 

action items, as you're suggesting, were done, and in fact 

were done. There are connections for the water. All that 

are done. 

I'll ask Dr. Al Omar to give us more 

things. 

There are additional things that we're now 

looking -- given that we have an IIP, given that they're 

going to be operating a little bit longer, we are looking 

at some additional potential for improvements. Some of 

those are yet to be implemented, and they will be 

implemented over the next couple of years, under the action 

of Dr. Viktorov. 
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DR. VIKTOROV: Alex Viktorov. 

Just to maybe repeat the same message, 

it's done. The Fukushima action plan is completed for 

Pickering. That's categorically done. 

THE PRESIDENT: I can't remember, but in 

both submissions, I thought make-up water to the core was 

the number one priority to deal with a doomsday scenario, 

and I'm reading here that's it not done as yet, so somebody 

correct me. 

DR. VIKTOROV: The original plan provided 

make-up connections according to the Fukushima plan. 

However, OPG, and we challenged them to do so, continue 

working to either add additional make-up connections or 

strengthen and simplify the earlier-provided connections, 

so it's building up on already accomplished actions. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

Just to summarize, President Binder, all 

the Fukushima action items are completed. All of the 

required water connections that were required as part of 

the Fukushima action items are complete and were completed 

some time ago. 

The additional actions for water 

connection are enhancements to further improve safety. 

They were developed as part of the PSR process, and they 
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will improve the total site risk. That's the additional 

actions that are outstanding. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

Perhaps I could ask Al Omar to add a 

couple of points on that. 

THE PRESIDENT: Let me read you just a 

couple of sentences. Okay? 

"However, emergency fire water 

cooling piping connection to 

Pickering Unit 1 will be completed 

during a planned 2020 outage, and the 

restoration of emergency power to one 

main volume vacuum pump will be 

completed by June 2019." 

And I just picked up something on this: 

"Completion of necessary power and 

support service connections required 

to restore the functionality of a 

main volume vacuum pump." 

I mean there's a whole to-do list. Why 

are these not Fukushima kind of -- I take the point that 

you can always find some improvements, but I thought all of 

these were Fukushima requirements. 

MR. FRAPPIER: Gerry Frappier, for the 
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record. 

I'll ask Al Omar to give a little bit more 

detail on this, but all the things that were required for 

Fukushima, to provide the water and all that stuff, have 

been done. 

During the PSR process, of course we're 

looking at additional things that can be done, so that's 

part of what you're reading there, that were not required 

as part of the Fukushima actions but are increasing the 

safety of the plant. 

Perhaps Dr. Omar can give us some details. 

DR. OMAR: Al Omar, for the record. 

As per my previous answer to the 

reassessment of the Fukushima action items, it was added to 

the PSR, because the Fukushima action items were okay to 

2020, now they are operating to 2024, so we opened again 

the reassessment of Fukushima action items. That was done 

in, I think, March 2017, so it has been an issue continuing 

for discussion during that reassessment. 

By default, the Fukushima action items 

Phase I and Phase II have been in progress by OPG, and as 

OPG indicated, all actions related to Phase I and Phase II 

have been completed by end of March 2018, so during the PSR 

we discovered that some issues remained to be completed, 

only two actions, because we can't provide an additional 



 

 

 

 

 

 

 

   

 

           

             

              

       

         

          

          

          

          

          

           

            

            

           

          

           

        

          

          

          

          

           

          

           

          

200 

source of water from the fire water. Therefore, this new 

source of water has to be connected to Unit 1 and Unit 4, 

and we need an outage to do that. That's the reason one of 

the actions will be completed in 2020. 

Regarding the other one, OPG did a study 

in 2014 for the controlled venting system, and they have 

determined that the value added, the safety value added for 

an external venting system like that for Lepreau, is not 

huge because they have existing systems they can use for 

the same purpose, so during that study and the reassessment 

we said, "Okay, what options do you have?" In discussing 

the options with OPG, we found that using the FADS -- the 

filter air discharge system, can be utilized. We went to a 

site visit and we inspected that option and we found, while 

discussing the options with OPG, that another system can be 

added, another option can be added to ensure that when we 

release, the release will be controlled and filtered 

venting. That other option requires the provision of power 

to one of the main volume vacuum pumps, which required 

another upgraded component that would be added to Phase II 

of the Fukushima action items. That component, I believe, 

OPG has already purchased and it's on-site. The only thing 

left for that is to have the design, the implementation, 

and the execution to ensure the power is connected to the 

pump, and then the provision to make it functional doesn't 
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impact any other component that may be influenced by the 

provision of that source, so it's only two actions left. 

THE PRESIDENT: I assume you will report 

the progress in the annual report on some of those things 

as you go along. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

Yes, we'll be reporting annually on the 

implementation of the IIP items. 

THE PRESIDENT: Thank you. 

MR. FRAPPIER: Go ahead, Steve. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

President Binder, it's important that we 

go through this systematically so we understand what's been 

completed and what hasn't, and where that lies. So EME 

Phase I, that's providing water to the heat transport 

systems, the calandria vessels, and the steam generators. 

That is available on every unit at Pickering. 

It also provides power for monitoring 

purposes, and that's available on every unit at Pickering, 

and that's been in place for several years now. 

Emergency mitigating equipment Phase II is 

a larger power, and that is now available at Pickering as 

well. 
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A filtered air discharge system is 

available at Pickering right now. It's available in manual 

mode with no power, and it's available to support filtered 

and controlled venting for multi-unit events. 

The EME Phase II provides power to that 

system, so there's additional diverse ways to use the 

filtered air discharge system with power beyond the manual 

capabilities so that there's multiple ways to use FADS for 

controlled filtered venting in a beyond design basis 

accident. 

The additional modifications we're now 

talking about for Pickering 1 and 4 is to add fire water 

again, and similar to EME Phase I, to Units 1 and 4 heat 

transport systems, calandrias, and steam generators. It's 

an additional way, another diverse way, to add water. What 

it does is it proactively looks at preventing an accident 

from moving to a severe accident, and if it does move to a 

severe accident, it mitigates the consequences because it's 

timely, it's a timely modification to add water. That's 

why we're making that modification, and it's part of our 

IIP enhancements to safety. 

The improvements to the main volume pumps, 

which were discussed, the power is available to those pumps 

now. We need the support systems, mainly water for cooling 

of those pumps. We'll have that in place this year. 
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That's to provide an additional diverse flow path on top of 

the current three different ways to do filtered venting via 

FADS so that there's multiple ways to use filtered air 

discharge systems in the unlikely event of a beyond design 

basis accident. 

THE PRESIDENT: Just for clarity, if you 

look at staff's document, page 45, you explained everything 

to me as a delta on an existing set of improvements you 

already implemented, but you'll see at the top of the page, 

page 45, there's one, two, three, they don't look like a 

delta, they look like a major improvement here, so there 

may be a clarification kind of thing that you may want to 

do for part two, that's what I would say, because when I 

read that, that looked to me like a lot of work that should 

have been done that has not been done. I take your point, 

we don't have to debate it now, but I think you'll want to 

clarify what staff are saying here. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

Just to be clear, from staff's 

perspective, we would agree with what was just mentioned, 

as these are add-ons. We view this as additional work 

that's going to be done under the IIP. Having said that, 

it probably could have been clearer in the CMD that these 

are on top of the Fukushima action items that had occurred 
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a couple of years ago. 

I'd also, if you'll provide me with one 

moment, come back to Mrs. Velshi's discussion around the 

PSR for waste facilities. I do now have the point here 

that we tend to look at the OSART as being here's the 

actions we've agreed to do, here are our recommendations, 

but there's actually another layer of items that the IAEA 

provide, and those are called suggestions. There was a 

suggestion that the plant should consider initiating PSR 

for the Pickering waste management facility and western 

waste management facility. As Mr. Jammal indicated, we are 

not looking at making that a requirement at this time, so 

we do not expect to do any actions on that. 

THE PRESIDENT: Okay. 

Ms Penney. 

MEMBER PENNEY: I have a groundwater 

question, I think for OPG first, and then a follow up from 

CNSC staff. 

When I look at page 84 of the OPG 

document, and then I look at page 38 of the CNSC EA, I'll 

give you what I think is my summary, and then I have two 

questions. It's that below the turbine auxiliary bay there 

are two sumps or sumps, there are sumps. They actually are 

creating a hydraulic sink and they're affecting the 

groundwater in the area under that facility. I think when 
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I looked at the ERA, I may have seen that there as well. 

My question is also about there's 

tritium -- I don't think there's tritium in this location, 

but there's tritium in some groundwater samples on-site. I 

do understand that it's not -- the samples that you've 

taken at the fence line indicate that you're not exceeding 

anything beyond the fence line, I think I'll say that, so I 

had a question about how we could have a leak below this 

tab. Is there no liner? Was there an expectation about a 

liner or it didn't need a liner? This sump that's being 

operated and affecting the groundwater flow on-site, is it 

going to be turned off when we get to end of operations, 

and does that mean anything with respect to the tritium 

on-site after the end of operations? 

Perhaps OPG first, and then CNSC. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

I will ask Raphael McCalla to give some 

additional details, but I'll start with the groundwater 

monitoring program at Pickering. 

We have a well-established program. 

There's over 140 wells on the site, including a set of 

perimeter wells, as you mentioned. The program is there to 

do a couple of things, to look at groundwater flow, and the 

preference of flow. It looks at quality, and specifically 
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any changes in quality that may indicate a pathway from the 

station. It also looks at is there any off-site effects. 

As you mentioned, the system is very 

sensitive. We've had cases where we've seen quality change 

and we've initiated investigations, and we've determined 

pathways and corrected those. 

The flow, based on our monitoring, is 

preferentially north, away from the lake, and to the 

foundation drains that you're talking about. Those 

foundation drains then go to a sump that's a monitored 

pathway out of the plant, so we know exactly what goes out 

and we can control that. Okay? 

As far as if we go beyond commercial 

operation and to shut down, those sumps and those monitored 

pathways will remain in service. That's part of our 

environmental monitoring program, and they'll remain in 

service as we go forward into the stabilization activities, 

and beyond. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

I'd ask Andrew McAllister to discuss about 

the EA associated with the groundwater. 

MR. McALLISTER: Andrew McAllister, 

Director of the Environmental Risk Assessment Division. 

OPG touched on a number of the points that 
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there is environmental monitoring in place, including 

groundwater. OPG is also transitioning. There's a CSA 

standard now on groundwater monitoring, 288.7, so they'll 

be transitioning to that. The expectation is that any 

changes to operations, if there are changes that could have 

a bearing on groundwater, then the monitoring program will 

be adjusted accordingly. 

But, as you pointed out, the tritium 

readings in the groundwater at the perimeter are below, for 

example, the drinking water guideline of 7,000 becquerels 

per litre, acknowledging that groundwater on site is not 

used for drinking water purposes. 

MEMBER PENNEY: A question for CNSC staff. 

So, would you expect that there would be a continuation of 

groundwater monitoring after end of operations? 

MR. McALLISTER: Andrew McAllister, for 

the record. Yes. 

MS PENNEY: Thank you. 

THE PRESIDENT: Thank you. 

Dr. Lacroix...? 

MEMBER LACROIX: No. 

THE PRESIDENT: Ms Velshi...? 

MEMBER VELSHI: Thank you. 

A question for OPG. So, after the fuel 

channels, what are the key challenges or life limiting 
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components or structures, and we've heard very little about 

your fuelling machines where we have talked about them in 

the past and issues about your limit of liability 

associated with them, but from a safety perspective 

primarily, what do you see as the big challenges for the 

next I guess six years? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

I'm going to ask Jason Wight to talk about 

our aging management program, I think that's a good place 

to start and then see where that goes. 

Specifically, we can go back to fuel 

handling if that's where it takes us, but let's look at the 

overall aging management -- MAAP program for a start and go 

from there and that will probably lead into life cycle 

management plans which I talked about earlier for major 

components, boilers, feeders, fuel channels. 

Jason...? 

MR. WIGHT: Jason Wight, Director of 

Engineering, for the record. 

I guess before I start I'd like to just, 

you know, kind of give you some context. Pickering's been 

around for a while and we're considered old by years, but 

we've got a lot of refurbished components in our systems, 

we're like a brand new Vet in a lot of ways, so we're not 
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quite as old as we make out to be. 

So, with regards to aging management, we 

have what we call an integrated aging management program 

and we talked a bit about life cycle management plans and 

LCMPs on major components, boilers, fuel channels, 

calandria, vessels, et cetera. 

We also have CCAs, compliant condition 

assessments, we have an obsolescence management process, a 

very multi-disciplinary encompassing program that we use to 

monitor for aging, as well as a periodic inspection program 

as per our operating licence. 

Just for example, we talked a bit about 

the work required for the PSR and the PSR -- even just 

going through the PSR, it's an aging management -- a way 

that we manage our components. And we looked at over a 

half a million components for fitness-for-service, relief 

valve programs, pump programs, pressure boundary. 

We took a look very specifically at our 

component condition assessments and prepared over a 

thousand component condition assessments. And that's all 

part of an all-encompassing aging management process. 

With obsolescence, we have an obsolescence 

management program, always looking at the age of our 

equipment and what we're required to replace, monitor, 

refurbish, et cetera. 
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And I talked a bit about the actual -- I 

talked a bit about innovation advanced technologies. I'm 

pretty passionate about, probably could take the rest of 

the evening. 

But very specifically, we're using 

advanced technologies and as what we can do to monitor and 

manage our equipment as we go and as we operate and to 

ensure that we have reliable equipment and safe equipment. 

We talked also a little bit about the IAEA 

and the OSART Mission. They took a look at our aging 

management process and they were quite pleased with what 

they saw. In fact, a lot of the refurbishment and a lot of 

the investment in the power plant has been paying dividends 

and very clearly they wanted to recognize us for that. 

With regards to, you talked a bit about, 

you know, what would worry us with regards to aging 

management. Obviously, we've got a program for everything. 

And when it comes to actually the asset itself, it's really 

the major components that's the issue. 

Fueling machines is more of a reliability 

and we've got plans with reliability and operating with our 

fueling machines. 

But boilers, for example, would be 

something that we're inspecting and monitoring, we have 

life cycle management plans for our boilers. Those are 
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probably the major issues with regards to aging, it would 

be the big components, the big pumps, the big turbines, for 

example, an item that would cost a lot of money to repair 

and replace. 

From a safety standpoint, there are no 

issues. From a safety standpoint, we are on top of, we 

manage, we have programs in place, we're using advanced 

technology as much as we can, using from industry OPEX, et 

cetera. So, really it's the investment compared to the 

larger components, but we are monitoring. 

MEMBER VELSHI: Thank you. Again, very 

reassuring. 

Staff, anything else you want to add? 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

We're very happy with the requirements 

that the CNSC have put in place with respect to aging 

management. I think they're considered world standard. 

We believe that -- or we are sure that 

Pickering is fully compliant with those aging management 

requirements, in particular life cycle management plans for 

all the major components. So, those are reported to us 

annually in quite detail. 

We're concerned, obviously, just about 

nuclear safety in the context of the major components. We 
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are confident that they will have inspection programs and 

surveillance programs that will ensure that there's nothing 

that's going to be safety significant that gets through. 

Long before it becomes that, it will become an operational 

cost problem and they'll have to deal with them. 

But, so at this stage, we don't see 

anything that we would consider a major safety concern. 

THE PRESIDENT: Thank you. 

Dr. Demeter...? 

MEMBER DEMETER: I don't have a final 

question, but I just have a final comment. 

Just to say that I really appreciate the 

quality of the reports that have come out in the 

presentations and a special mention for the OPG report, I 

really like the little explanatory boxes that help describe 

some of the terms and definitions of what some of the 

acronyms meant. So, that was very helpful, I think, to 

help someone who's reading this navigate what all this 

language and in and outs. I like those explanatory boxes. 

That's one thing I know that was quite well taken. 

So, I don't have any other questions 

though. 

THE PRESIDENT: Thank you. 

Mr. Berube...? 

MEMBER BERUBE: Just one other question. 
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It's not really related to the licence itself, but since 

you've offered the timeline on page 42 of your document, 

I'm just curious as to what the management decision is to 

maintain a safe storage state of what, 22 years, according 

to this timeline? Of course, that could be done sooner. 

So, is there a reason for the prolonged safe storage 

timeline? 

MR. LOCKWOOD: Randy Lockwood, for the 

record. 

Yes. Specifically, you're asking about 

the overall until we start dismantling and demolition; 

correct? 

I'll ask Art to speak to that in a few 

minutes and perhaps Robin might want to add a few comments 

here. 

But at this time, based on benchmarking 

and looking at around the industry, we've determined that 

the deferred decommissioning approach is the best way to 

go. 

Overall, we've come to that conclusion for 

several reasons, but most notably for this audience would 

be, we think that's the lesser -- sorry, I should say, it 

would result in lesser impact to the public and to the 

worker in terms of overall dose that we allow the plant to 

decay before we start to disassemble it. 
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Art, is there something else you would 

like to add? 

MR. ROB: Art Rob, for the record. 

Yes. Just building on what Randy said, 

there is certainly a correlation to worker dose with, of 

course, the deferred strategy. So, employing this 

particular strategy does allow us to minimize the potential 

for -- or the opportunity maybe for dose reduction to 

workers and ease in dismantling. 

Other considerations, of course, is that 

we still actually have fuel base to this plant for a number 

of years post-shutdown until about 2037 as the fuel has to 

have time to age in the fuel base before it can be taken to 

dry storage. So, there is going to be some requirements to 

maintain certain systems in the building anyway. So, 

there's less opportunities to actually start demolishing 

large parts of this plant until some of those other 

issues -- secondary issues are dealt with. 

THE PRESIDENT: Thank you. 

Ms Penney...? 

MEMBER PENNEY: This question is around 

the EA, again, and the OPG ERA. So, on page 43 of the CNSC 

EA it talks about Frenchman's Bay and sediment sampling and 

contamination as elevated COPCs in sediment samples. 

And in both here and in an OPG document it 
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makes the -- states that: 

"It should be noted that many of the 

COPCs identified in sediment samples 

from Frenchman's Bay were not related 

to the Pickering site, but due to 

urban stormwater runoff." (As read) 

Now, I know that there's an appendix in 

the ERA that explains this technically, but I'd like to 

have someone from OPG to explain it to me. 

MR. GREGORIS: Steve Gregoris, for the 

record. 

I'm going to ask Jane Borromeo to explain 

details to yourself. 

MS BORROMEO: Jane Borromeo, Section 

Manager, Environmental Projects. 

Yes. So, Frenchman's Bay is the bay 

that's located to the west of the Pickering site. It has a 

wetland, it's an enclosed bay with a barrier beach and an 

opening to the lake, so there is an exchanger plate. 

So, within the ERA we do indicate sort of 

the per cent contribution from the Pickering site. We 

calculated that value and that value is based on depending 

on the contaminant. 

So, with or without Pickering's 

contribution, the risk in that bay does not change because 
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that bay is highly influenced by urban runoff. 

MEMBER PENNEY: And I may have not have 

asked it right, but how did you make that determination? 

What's the science behind saying that most of the COPCs 

that are being exceeded there in sediment are not due to 

Pickering? 

MS BORROMEO: Jane Borromeo, for the 

record. 

So for -- so, we sampled both in the 

outfall of Pickering and we sampled within the bay. We 

used -- we had a hydrological model which determined the 

concentration and the contribution to the bay itself. 

MEMBER PENNEY: And did you also look at 

discharges from Pickering? 

MS BORROMEO: Jane Borromeo, for the 

record. 

Yes. So, we looked at both effluent 

discharges in terms of the concentrations and measured 

values within the environment. 

MEMBER PENNEY: Okay. Thank you. 

THE PRESIDENT: Thank you. 

Dr. Lacroix...? 

MEMBER LACROIX: That's all right. 

THE PRESIDENT: I have a couple of 

quickies here that I'm trying to understand. 
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First of all, somebody said there's no 

enriched uranium, yet in a couple of places I see enriched 

uranium, solid painted layer on tubes of fission chambers. 

Where is this enriched uranium coming from 

and how is it controlled, who owns it? 

MR. GREGORIS: Steve Gregoris, for the 

record. 

So, fission chambers, the way they 

operate, they use enriched uranium. That is part of our 

licence to have those components onsite and those fission 

chambers are there to measure neutron power on the 

Pickering 1 and 4 reactors, they measure it on the outside 

of the reactor cores. 

THE PRESIDENT: Well, where did it come 

from? I mean, we are -- if I understand correctly, we do 

not enrich uranium in this country, so where did this stuff 

come from? Maybe I'm misunderstanding what this is. 

MR. GREGORIS: So, maybe I'll explain. 

So, these are components. They're actually -- the fission 

chambers are measuring flux on the outside of the core, so 

they use enriched uranium as part of the method to measure 

the flux and they're supplied from our supplier. I can get 

you that information, but I don't have the information on 

who supplies that equipment to us. 

THE PRESIDENT: So, it's coming from 
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outside Canada, is that -- somebody can...? I saw someone 

walking from CNSC trying to help us, or not? 

--- Laughter / Rires 

MR. FRAPPIER: Gerry Frappier, for the 

record. 

So, I've mentioned this is part of 

instrumentation that has been purchased and put on the two 

reactors, but I'd ask Dave Moroz to provide us with some 

detail. 

THE PRESIDENT: It's part of the 

possession licence -- in your possession licence it's 

explicitly mentioned. So, what is it? 

MR. JAMMAL: It's Ramzi Jammal, for the 

record. 

Since I started I might as well finish it. 

This is not part of the fuel, so let me -- it's Ramzi 

Jammal for the record -- make it very, very clear that 

there is no enriched uranium that's being burnt in Canada 

in CANDU, so it's not uranium. 

On the waste management side, there are no 

processing, again, there is no enriched fuel. 

This component you are talking about is, 

as was mentioned, it's integral to a detector and it's been 

declared with respect to under the safeguard. So, Dr. 

Moroz is right next to me, he can give you the gory details 
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with respect to the inspection and the tracking and 

safeguarding of such very small quantity. I'm not sure if 

it's prescribed information, but I'm pretty sure Dave has 

the amount. So, it is very small quantity of enriched 

uranium used for the purpose of detection and monitoring in 

the detector. 

DR. MOROZ: I'm sorry, David Moroz, for 

the record. 

I don't have much to add, but these are 

used -- these fission chambers are used. OPG has them, as 

was stated, on Units 1 and 4 and the IAEA also uses them in 

fission chambers in its own detection equipment. 

The HEU is in very small quantities and it 

is part of the equipment itself. 

THE PRESIDENT: Okay. Every time you see 

enriched uranium, trust me, it will raise a question. I 

think you better come up with a better answer than what --

what is it, how it's controlled, where it's come from. 

My other quickie is, on page 147, I 

actually was happy to see the normalized weighting factors 

for SCA. Everybody on the same page, 147? 

So, I assume it's all add up to one. 

Somebody tell me why it adds to 1.4. What am I missing 

here? This is staff -- no? 

MR. FRAPPIER: Gerry Frappier, for the 
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record. 

So, yes, those are the normalized 

weighting factors for the safety control areas that we 

talked about in the past, but I'm not sure who I'm going to 

look to to explain if it doesn't quite add up to one and it 

should, as you say, so... 

THE PRESIDENT: Okay. Should it? Am I 

missing anything? In the past --

MR. FRAPPIER: Let me take that out and 

come back with a proper answer for you. 

THE PRESIDENT: Okay. And my final kind 

of -- I think we need to hear from Environment Canada about 

their -- you know, there's so many ministries now 

overseeing this facility from Ministry of Environment of 

Ontario and the Fisheries and Oceans and we heard from many 

other. 

I'd like to hear from Environment Canada, 

were you satisfied with, you know, the thermal impact on 

the lake, the normal kind of thing that we always ask the 

same question and with some of the emission and impact on 

the environment? 

MS ALI: Okay. Nardia Ali, Environment 

and Climate Change Canada, for the record. 

And we have a very broad mandate, so we're 

usually involved in the ecological risk assessments. The 
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areas that touch our mandate, mainly in the area of water 

quality, species at risk. Those are sort of the main areas 

we cover. And water quality and discharge. 

So, we reviewed sections of Ontario Power 

Generation's revised Environmental Risk Assessment Report. 

We're generally satisfied with the conclusion presented by 

OPG that the risk is low. However, we did -- there were a 

few areas where we've asked for more information as to how 

they arrive at their conclusions. 

So, one of these is with respect to the 

whitefish. So, we've asked for -- okay, we've asked them 

to comment on the whitefish aspect. 

MR. KIM: So as far as -- Duck Kim, for 

the record. 

As for the whitefish, as many of -- or 

maybe not many of the Commission Members know, our primary 

concern in Lake Ontario is the thermally sensitive species 

and we've identified round whitefish as a thermally 

sensitive species of interest. 

And the assessment that was provided by 

OPG is -- we are satisfied with their general conclusions 

that impacts on round whitefish is likely low. However, 

the information request that Ms Ali has -- my colleague has 

mentioned is in reference to data that was provided for 

other species that potentially might be impacted by the 
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thermal plume and that is smallmouth bass and emerald 

shiner. 

And the information that was provided was 

for a five-year period in terms of exceedances of those 

species' MWATTs, or maximum weekly average temperature 

thresholds, but it's not clear whether the -- you know, 

when they -- if there was a cluster of exceedances in one 

particular summer that might have some impacts on that 

particular species, because in the discharge channel, water 

being warmer, these warm water species are attracted and 

they congregate and they concentrate in the discharge 

channel. 

And, therefore, if we have a large number 

of exceedances in one particular year versus spread out, 

you know, one or two over these five years that was 

reported. So, we're asking for additional detail, 

precision in that data. 

And we're also asking for additional 

information on stormwater, stormwater management at the 

site, the point source of the stormwater. 

But at this point we're seeking additional 

information and we can -- we expect that by Day 2 we'll 

have the additional information and we'll determine what 

next steps should be at that point. 

MS ALI: One thing I wanted to add is that 
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the Ontario Ministry of Natural Resources and Forestry 

actually did a study that showed that the population of an 

area lake wide rather than local, which makes the level of 

risk from temperature effects even lower. I just wanted to 

mention that. 

And the other area we've asked for more 

information is with regard to some of the species at risk 

that are in the site. Like we agree with OPG's conclusions 

about the level of risk being low, but we just wanted a 

little more detail on the analysis that were -- on the 

analyses that were undertaken to arrive at that conclusion. 

Another thing we reviewed is, we had one 

of our meteorologists review the probabilistic risk 

assessment for high wind and he was generally happy with 

the assessment done by OPG. 

THE PRESIDENT: So, that would be very --

all of this would be very useful for Day 2 to bring some 

more information to the table. 

MS ALI: Okay. 

THE PRESIDENT: Did you want to add 

something? 

MR. McALLISTER: It's Andrew McAllister, 

Director of Environmental Risk Assessment, just to 

complement Environment and Climate Change Canada's answer. 

Back to the study that Ms Ali was 
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referring to was round whitefish. It was one that was led 

by the Ontario Ministry of Natural Resources and Forestry, 

but I want to acknowledge OPG had a large role in the data 

collection associated with that because one of the things 

that we were looking at is, you know, are we looking at 

isolated populations around these nuclear power plants, 

because these bluff systems seem to be areas of 

congregation for this species. 

And so, there was work done on both sites 

and some reference sites which, from a genetics 

perspective, indicated sort of a metapopulation and its 

building upon the monitoring notion is that, you know, 

we're comfortable with the thermal risk assessment done to 

date where there's no indications of unreasonable risk, is 

not saying now that we're putting our pens down and 

stopping. 

One thing that we did recommend that OPG 

did accept was to do two additional years of thermal 

monitoring. So some of these exceedances that we have 

noted are things that will be rechecked through the 

monitoring and that monitoring will in turn feed the update 

of the environmental risk assessment to continue on that 

sort of cyclical basis. 

THE PRESIDENT: Okay. Thank you. 

Ms Velshi...? 
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MEMBER VELSHI: Thank you. 

Also some very quick questions and 

comments. 

So staff Slide 31 on the whole-site 

probabilistic safety assessment, I just wanted to let you 

know I really like this slide. 

A couple of comments and more points of 

clarification. One is around terminology and I think we 

have talked about this before, where OPG uses goals and 

administrative goals and administrative and its limits and 

targets and whatever and I just hope that we can get 

consistency. The very fact that it says it's a goal seems 

it's something one needs to strive for as opposed to 

something one needs to be less than. So I like the limits 

and the administrative limits, but something for 

consideration because it is confusing. 

What I wasn't clear is what to expect for 

day 2 around this. After staff has completed its review, 

is the expectation that there will be another bar that will 

show what the all units, all hazards aggregation will be 

post-IIP? Is that what we can expect for day 2? Which is 

kind of what OPG shows, but they show it just per unit I 

think. 

MR. FRAPPIER: Gerry Frappier, for the 

record. 
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Right now what you can expect for Part 2 

is that we will have had a chance to review a bit more in 

detail the expectations on Pickering A and how it's coming 

down, as you say, on the per unit basis, so that's for 

Slide 30, if you like, and we will be able to confirm that 

we are comfortable with those or whatever. 

With respect to Slide 31, which is the 

whole-site PSA, we did not have at this time any 

anticipation of making modifications for Part 2. The 

methodology that has been used is what it is. They 

accomplished as required by December and we are still sort 

of evaluating where we think we should go with all that. 

MEMBER VELSHI: And again, it's consistent 

with our expectations, they are above the administrative 

limits but they have some improvement plans to try to 

address that. Thank you. So that was on PSA. 

And my last one is an opportunity for OPG 

to comment on the Licence Conditions Handbook. Any 

comments or your thoughts on that? 

MR. MANLEY: Robin Manley, for the record. 

As I understand it, the Licence Conditions 

Handbook is currently in draft. It's based in significant 

part on our existing Licence Conditions Handbook which we 

are satisfied with. And we have been providing to CNSC 

staff our implementation timelines for the variety of 
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REGDOCs and CSA standards and the like and the CNSC staff 

presentation spoke to that. So, you know, with respect to 

the proposed licence conditions that CNSC staff have 

recommended, we consider those to be acceptable. 

I will just check with my colleague 

Paulina Herrera to see if she has anything to add. 

MS HERRERA: Paulina Herrera, Manager of 

Pickering Regulatory Affairs, for the record. 

So I concur with Robin's statement 

overall. The LCH as drafted, it is consistent with our 

current LCH and the discussions that we have had with the 

CNSC staff as well as our submissions. We are conducting a 

more detailed line by line review and we are anticipating 

that to be completed prior to Part 2 hearings. 

MEMBER VELSHI: Thank you. 

THE PRESIDENT: What I didn't hear from 

you and I expected to hear, it's clear what the 

requirements are. 

MS HERRERA: Paulina Herrera, for the 

record. Yes, the requirements are clear. 

--- Laughter / Rires 

MS HERRERA: As always. 

THE PRESIDENT: Okay, that's good. We 

like clarity. 

Dr. Demeter...? Mr. Berube...? 
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Ms Penney...? 

MEMBER PENNEY: A quick question for CNSC 

staff. So looking at the Environmental Assessment Report 

Regulatory Oversight, page 13 of 82, it talks about OPG 

submitted on July 13th, 2017, a set of proposed DRLs, 

derived limits, and environmental action levels to the CNSC 

that has to conform to CSA N288 and then OPG is going to 

submit an implementation plan for the new DRLs and requests 

the Licence Conditions Handbook be updated accordingly. 

The question to CNSC staff is what is the timeline for 

that? Is that really -- if they submitted it in July last 

year, is it really going to mean a revision after the 

Licence Handbook, if it's approved, is issued? 

MR. FRAPPIER: Gerry Frappier, for the 

record. I would ask Mike Rinker or Andrew McAllister to 

respond to that. 

MS SAUVÉ: So it's Kiza Sauvé, I am the 

Director of the Health Science and Environmental Compliance 

Division. So I will start and I will have my colleague 

Gaétan Latouche to add in anything. 

CNSC has done a review of the submission 

and provided comments back and so as the review continues 

we expect it to be implemented at the time that we have put 

into the presentation. But I might be missing your 

question. Sorry about that. 
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MEMBER PENNEY: It says that there's going 

to be a requirement to revise the Licence Conditions 

Handbook later. Can it not be done -- will it not be 

incorporated into the Licence Conditions Handbook if it's 

issued, if the licence is approved? 

MR. MANLEY: Robin Manley, for the record. 

Perhaps I could help a little bit. I'm not sure if this 

necessarily addresses your issue. 

The licence itself once approved by the 

Commission is relatively unchanging under normal 

conditions. However, the Licence Conditions Handbook is 

deliberately a document which CNSC staff can and do update 

on a regular basis as things evolve. So there is a great 

deal of flexibility for staff to add new requirements or 

new DRLs or what have you as time goes on. So that has 

been an ongoing practice which we have found to be 

successful for maintaining current conditions and current 

compliance verification criteria. 

THE PRESIDENT: Go ahead. 

MS LOVE-TEDJOUTOMO: Lisa Love, for the 

record. Just a little bit of clarity on that. 

In the LCH currently you see the current 

DRLs as well as the regulatory documents for those DRLs. 

We have been reviewing a revised set of DRLs according to 

REGDOC N288.1, the newer version, which I think I have in 
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guidance, and it's just a matter of time before we put that 

in. And we are expecting -- it makes a lot of sense to 

have it start in January of 2019, so it's just a matter of 

working out the final questions and dotting the i's and 

crossing the t's and then we will revise -- at that point 

we will have an LCH that's issued and we will make a 

revision to that to put the new DRLs into the LCH. 

MS SAUVÉ: Kiza Sauvé, for the record. 

I'm just going to add one quick -- what 

Lisa was saying was it makes a lot of sense. One of the 

reasons it makes a lot of sense to put at the beginning of 

the year is that when the reporting of effluent and 

emission against the DRL, when we give you those graphs, it 

will show the full year, we won't have a changed DRL 

halfway through the year, which often causes a lot of 

confusion. So it really helps to have it come in at the 

beginning of the year as well. 

THE PRESIDENT: Dr. Lacroix...? 

Ms Velshi...? 

MEMBER VELSHI: No, thank you. 

THE PRESIDENT: Dr. Demeter...? 

Mr. Berube...? 

Okay, so I'm going to do the last one and 

that's really an important one, Slide 59. And staff, you 

should know better, you have gone to great lengths to be 



 

 

 

 

 

 

 

   

 

           

             

          

 

         

           

  

      

    

         

            

       

       

          

            

 

          

           

231 

very clear about what has changed, what is not changing and 

you are listing 25 CSA standards, 11 new. I know it says 

examples, but it begs the question where are the missing 

three? 

MR. VIKTOROV: Well, the answer is very 

simple, there was not enough space to put all the new 

standards --

THE PRESIDENT: Wrong answer. 

--- Laughter / Rires 

THE PRESIDENT: Wrong answer. That's why 

I'm raising it. Please, it always begs the question, so I 

suggest you don't do that. 

Any real serious question? 

Okay, I thank you very much, thank you for 

your patience and we will see you in Part 2, I assume. 

--- Whereupon the hearing concluded at 6:22 p.m. / 

L'audience se termine à 18 h 22 


