
Duguay’s Rebuttal to John P. S. Froats’s review of ‘’CANDU technology re-evaluated 

following Fukushima’’, an article dated 6 July 2011 written by Professor Michel Duguay of 

Laval University 

Québec City, 18 August 2011 

In this rebuttal I will follow the order in which Mr. John P. S. Froats wrote his review of my 

paper section after section. My paper comprised about 7900 words. I appreciate the fact that 

nuclear engineer John P. S. Froats spent much time reading and analyzing my fairly long 

article, and in turn wrote a review almost as long as my paper. I will follow John Froats’s 

name convention and refer to him as the reviewer and to myself as the author. 

N.B. All quotations from the reviewer’s critique will be in italics. 

 

Rebuttal to overall comments made by reviewer  John P. S. Froats’s in his cover letter 

to Dr. Michael Binder, dated 8 August 2011 

 

In the second paragraph of his cover letter to Dr. Michael Binder reviewer John P. S. Froats 

highlighted his overall criticism of the article thus: ‘’It is clear that Professor Duguay has done 

a considerable amount of work assembling information. However, I have found that in a 

number of areas, the content of the document is lacking in contextual accuracy. In other 

areas documents referenced are somewhat dated, some of the issues raised as areas of 

concern have been advanced, and in some cases resolved.’’ 

 

My reply to this expression of the reviewer’s criticism is that in several areas contextual 

information is not provided by the CNSC documentation, so that I could not provide it with 

optimum accuracy. Regarding the dates of my references to CNSC documentation, they 

generally run from 2007 to 2010. The CNSC publishes documents with a definite delay; as 

an example their excellent document INFO-0809 entitled ‘’CNSC Staff Integrated Safety 

Assessment of Canadian Nuclear Power Plants for 2009’’ came out in October 2010. 

 

In addition, the CNSC has recognized that many safety issues have not yet been resolved in 

spite of efforts carried out over ten years or more, so that references going back four years 

from now are still relevant. As for work on safety issues going on in 2010-2011 neither the 



CNSC, nor Hydro-Québec, have yet divulged much of it. In our 6 December 2010 letter to 

Dr. Michael Binder and to Dr. Greg Rzentkowski, thirty-six of us filed a formal complaint that 

this state of affairs is not in harmony with paragraph (b) of the Nuclear Safety and Control 

Act of 1997. Our letter has yet to receive from Dr. Binder and/or Dr.  Rzentkowski a reply to 

the points that were raised. 

 

The Summary 

The reviewer wrote: ‘’…In fact it is well publicized that all reactor designs have some very 

low probability of severe accidents.’’ Except for the words ‘’well publicized’’ I fully agree, and 

I wish to point out that I have been writing and speaking about this for the last four years. I 

also appreciate the fact that the CNSC has explicitly recognized this risk in the mission 

statement, dated March 2011, for the new special CNSC task force headed by Dr. Greg 

Rzentkowski. 

 

-1. The Introduction 

In the second and third paragraphs of the introduction (section 1) to the article I had 

expressed my opinion that a disquieting aspect of the CNSC decision in June 2011 was to 

grant a 5-year extension to the Gentilly-2 licence without the CNSC having in hand the 

Safety Analysis Report that Hydro-Québec was supposed to have submitted in December 

2010. The CNSC had recourse to Article 7 of the Nuclear Safety and Control Act of 1997 to 

exempt Hydro-Québec from having to submit this safety report before the 5-year extension 

decision. 

The reviewer claims that ‘’The paragraphs are contextually in error.’’ The reviewer goes on 

to explain: 

‘’In Canada, a nuclear power plant, even when shutdown with fuel removed requires a 

licence. It is normal practice to use conditions in the licence as a vehicle to require the 

licensee to demonstrate adequacy of the safety of the plant before restart after a major 

refurbishment. This is exactly what the CNSC has done in the case of Gentilly‐2. The plant 

has analysis in place that demonstrates an adequate safety case. It is the reviewers’ view 

that while slippage of committed dates is not desirable, the slippage of this particular date by 

six months, given the intent to shut‐down the plant and refurbish, is not risk significant. The 

provision in the Act for the CNSC, with due process, to allow non safety significant 



exemptions is used as the vehicle to maintain the facility with a valid licence. The Authors 

description of this process as a “dangerous CNSC action” appears to be completely 

unfounded. In the absence of any facts that indicate the appropriate legal process was not 

followed the interpretation would be questionable.’’ 

 
I am in total disagreement with the reviewer regarding the contents of this paragraph. For 

him to state that the absence of Hydro-Québec’s Safety Analysis Report ‘’is not risk-

significant’’ is contrary to the CNSC’s regulations, to international practice, and to common 

sense. If this safety report is indeed ‘’not risk-significant’’ why not exempt Hydro-Québec 

from having to submit it, and exempt CNSC staff from analyzing it, until 2040 when a 

refurbished reactor would presumably cease to operate? To declare that a normally required 

Safety Analysis Report ‘’is not risk-significant’’ removes credibility in the claim by many 

pronuclear advocates that safety is a top priority. 

 

The reviewer seems to imply that one is here dealing with a mere six-month ‘’slippage’’, 

which is ‘’not risk significant’’.  But I argue that the CNSC decision is for a five-year extension 

that explicitly allows refurbishment. Once refurbishment is completed, economic pressures 

would likely make the nuclear power plant operate for 25 years, which is not a short time 

period over which accidents, or malevolent acts, could take place. The reviewer essentially 

claims that the CNSC acted legally. With good lawyers advising them, I have little doubt that 

the CNSC acted ‘’legally’’ by having recourse to Article 7 of the Nuclear Safety and Control 

Act of 1997.  But, will the reviewer and the CNSC clearly tell the Québécois public what is 

going on, thereby respecting paragraph (b) of Article 9 of the Act of 1997? 

 

In his critique of the Introduction (section 1) reviewer John P. S. Froats then goes on to 

discuss the relative merits of renewable sources of energy versus nuclear. That topic is of 

high interest to me, but my 6 July 2011 paper was strongly focused of the evaluation of 

CANDU technology. One fundamental problem of nuclear power technology is the great 

length of time required to understand it and even to discuss it. Time is a premium value 

nowadays. I wish to keep my rebuttal as short as possible by concentrating on the nuclear 

part of the reviewer’s critique. 

 

-2. Canadian reaction to Fukushima 

I find myself in total agreement with the reviewer regarding his critique of this section. I agree 

with him that it was an excellent initiative on the part of the CNSC to set up a special task 

force under the leadership of Dr. Greg Rzentkowski in order to take lessons from the series 



of events in Fukushima. The reviewer then goes on to describe other Canadian post-

Fukushima initiatives. My sole remark is that this task force should seek to better inform the 

Canadian public. In my several interviews with journalists and with radio and television 

personalities, in order to fend off incredulity I often had to refer to the technical 

documentation of the CNSC in asserting that severe nuclear accidents could also occur in 

Canada. I commend the CNSC on this count, but I again urge them to pay attention to 

paragraph (b) of Article 9 of the Act of 1997 and inform the Canadian public in an objective 

and scientific way. 

 

-3. The failure of Gentilly-1 

 

For this section I am broadly in agreement with the reviewer, with some important 

qualifications. The reviewer’s first paragraph is this: 

‘’In this section of the report the author recounts the history of the Gentilly‐1 plant in the 

1970’s. It is factual in its statement but incomplete in its context. The reactor was carefully 

monitored during the start‐up and was shut‐down safely when its performance did not meet 

expectations. The report fails to acknowledge that the learning from the Gentilly‐1 

experience, helped to evolve the understanding of the reactor and contributed to the 

evolution of the CANDU reactor. The CANDU 6 reactor (Gentilly‐2, Point LePreau, 

Cernavoda, Wolsong, Embalse and Qinshan) in particular has an exemplary performance 

record in both safety and reliability areas – several units ranking in the top performers 

worldwide.’’ 

 

I agree with the reviewer that the brief paragraph on Gentilly-1 that I quoted from the 

Canadian Nuclear Association’s historical account of nuclear power in Canada, was brief 

and did not give the complete context. But the reviewer and other readers of this rebuttal 

should take note of the fact that over a four-month period I made repeated attempts to obtain 

from the CNSC the final report on Gentilly-1 and could not get it. I was unable to even find 

out if such a report has been written in the days of the Atomic Energy Control Board, the 

CNSC’s predecessor. 

 



The reviewer claims that learning from the Gentilly-1 failure contributed to the evolution of 

the CANDU 6 reactors (Gentilly-2, Point Lepreau, and others abroad). I find this quite 

plausible, but where is the information on the severe problems encountered with Gentilly-1?  

 

My main point in this section on Gentilly-1 was that its failure was a very clear sign that the 

positive coolant void nuclear reactivity coefficient, a fundamental weakness in the design of 

all CANDU reactors, can have severely negative effects and that the CANDU physics 

models and the reactor simulation software in the 1970’s were not fully adequate. This state 

of affairs has been recognized many times in the CNSC technical documentation, which only 

a few Canadians read, but not in CNSC reports meant for the broad Canadian public. I 

appreciate the reviewer’s support for the important point concerning the considerable 

evolution of CANDU understanding over the last 30 years. From my point of view, shared by 

many CNSC documents, we now understand that the CANDU reactors are not as safe as 

was once believed. 

 

-4. New post-Fukushima context 

In the second paragraph of this section the reviewer states the following, quoting: 

‘’In the second paragraph, the author states that Mario Desilets, in a Radio‐Canada 

documentary aired 15 May 2011 “asserted that the CANDU cannot be operated safely 

beyond 30 years”. This statement is made in contextual error. The actual statement made 

was in reference to pressure tubes. The current safety case demonstrates that pressure 

tubes can be operated for approximately 30 years. Work is underway to demonstrate they 

can be operated even longer. However, until such time as the safety case for longer 

operation is made and accepted by the CNSC, the pressure tube life will be conservatively 

assumed to be the approximate 30 years. Once changed during refurbishment, extended 

safe operation with new pressure tubes can be assured. The report should accurately reflect 

the context of the reference remark.’’ 

 

The reviewer claims that my quote from Mario Désilets ‘’is made in contextual error’’. I know 

very well that the pressure tubes are the weakest components in CANDU reactors, and I 

have explained that at length later in the article. I appreciate the reviewer’s confirming the 

30-year limit. In my 6 July paper I expressed concern over OPG’s plans to operate the four 

reactors at the Pickering B nuclear power plant beyond the 30-year limit, as reported by 



CNSC president Michael Binder in his talk at the Annual Conference of the Canadian 

Nuclear Society in Niagara Falls on June 7th.  

 

I quoted the following from the CNSC web site: 

 

‘’CNSC President Michael Binder presented at the 2011 Canadian Nuclear Society annual 
Conference held at the Sheraton on the Falls Hotel in Niagara Falls, Ontario, June 5- 8.  

Mr. Binder provided an overview of the recent incident in Japan and shared with the 
audience the role the CNSC played in the Canadian response, how the event will affect 
nuclear regulation in the future, and the lessons learned for both licensees and the regulator. 
Despite recent international events, Mr. Binder reaffirmed the CNSC’s commitment to the 
domestic nuclear industry and walked through some of the major projects the CNSC will be 
working on in the near future. He concluded with a mention of the CNSC’s 65th anniversary, 
inviting conference attendees to contribute to the interactive timeline.’’ 

 

One of the preparatory reasons for the Fukushima disaster was that the Japanese nuclear 

regulator was too close to industry. The reviewer claims that Canada has a good 

international reputation for keeping the CNSC away from nuclear industry influence. The fact 

that ‘’Mr. Binder reaffirmed the CNSC’s commitment to the domestic nuclear industry … ‘’ in 

Niagara Falls leads me to question the extent of the CNSC’s independence towards the 

nuclear industry. Does such a commitment exclude an eventual phase-out of nuclear power 

in Canada? 

 

In his last paragraph the reviewer seeks to excuse the absence of a reply to the 6 December 

2010 letter to Michael Binder and Greg Rzentkowski cosigned by 36 Canadian citizens. It’s 

interesting that he ended his section with the following line written in capital letters: 

 

‘’COMMENT ON THE FAILURE TO RESPOND TO THE 6 DEC LETTER TO CNSC  

WAITING INFO FROM CNSC’’ 

 

which seems to be a request to the CNSC on his part.  

 

-5. Fukushima taught that shutdown can be followed by meltdown 

 

http://conf2011.cns-snc.ca/
http://conf2011.cns-snc.ca/


Regarding the reviewer’s first paragraph I am sure that university nuclear engineering 
programs teach all the details of complex nuclear power plants. But my experience with the 
media has been that they needed to be taught about the enormous thermal power that is 
generated by a nuclear reactor after the nuclear fission reactions have been stopped in a 
shutdown. It took many weeks for Japanese authorities to recognize that a triple core 
meltdown had occurred in Fukushima. It had taken the Americans some five years before 
recognizing that a core meltdown had taken place in 1979 at Three Mile Island. In March 
2011 the mission statement for the special CNSC task force led by Greg Rzentkowski 
explicitly recognized the possibility of severe accidents at Canadian nuclear power plants. 

I must differ with the reviewer’s second paragraph where he states about the Fukushima 
power plant’s situation following the earthquake, but before the tsunami hit: 

‘’This tended to show plant robustness to the seismic challenge.’’ 

Introducing doubt regarding this assertion is the fact that, as of August 2011, 35 out of 54 
nuclear reactors in Japan are still closed for fear of the effect of earthquakes. In addition, a 
recent report by David McNeill and Jake Adelstein (see 
http://www.atimes.com/atimes/Japan/MH12Dh02.html) states that serious earthquake 
damage, notably to pipes, took place before the tsunami hit the plant. Their article, based on 
interviews with Fukushima employees, is entitled ‘’What Happened at Fukushima?’’ 

 

-6. April 7th 2008: the CNSC rejects OPG’s safety report and criticizes CANDU 

technology  

In his first paragraph for this section reviewer John P. S. Froats wrote the following: 

‘’The 2008 rejection of the submissions by OPG is indicative that the CNSC demands a high 

quality of documented safety case to support decisions for life extensions and 

refurbishments.’’ 

 

I entirely agree with the reviewer at the level of regulations and principles of operation. 

Moreover I have observed that this high quality requirement has generally been applied to 

the case for CANDU reactors in Ontario. Why isn’t being applied to the refurbishment of 

Gentilly-2? How can an absent Safety Analysis Report be entered under the CNSC demand 

of ‘’a high quality of documented safety case’’? Isn’t this is a challenge to common sense? 

 

As for Point Lepreau it is not clear to me, nor to my colleagues in New Brunswick, that the 

CNSC nuclear safety requirements will be compatible with the best international safety 

http://www.atimes.com/atimes/Japan/MH12Dh02.html


standards as they exist now or as might be adopted in 2012 at the international level. Again 

there is a pressing need for the CNSC to respect paragraph (b) of Article 9 on the Nuclear 

Safety and Control Act of 1997. 

 

-7. Difficult computer control of the neutron cloud 

 

In the first paragraph of this section the reviewer states a basic fact in the precautionary 

approach to safety and security by writing: ‘’The control systems are based on the principles 

that hardware will fail and human beings will occasionally make mistakes’’. 

 

The reviewer goes on to state: ‘’ Operators are trained to shut down reactors if there is any 

doubt and the two independent shutdown systems are poised to act if parameters deviate 

from the envelope of acceptability.’’ 

 

Regarding ageing effects that my article discussed, the reviewer writes in his second 

paragraph: 

‘’The author also refers to change of properties including dimensions due to neutron 

irradiation. These changes are slow and cumulative effects take a long time. Extensive 

monitoring and inspection programs are used to confirm physical parameters stay within 

specifications and take corrective measures should any approach defined limits.’’ 

 

What is missing here in the reviewer’s critique is the question of time scales. When a high 

pressure tube ruptures during a large loss of coolant accident (LLOCA), in a matter of 

seconds the temperature can rise in the reactor core and thereby start melting down core 

components, thus impairing the cooling geometry. In a matter of seconds a human operator 

may not have time to think and react appropriately. That is why the neutron-flux shutdown 

functions are under computer and electronics control, and can normally shut off nuclear 

fission within about two seconds. But that does not shut off thermal power originating from 

the radioactive decay of fission products. Moreover, broken pipes may considerably impair 

adequate cooling. 

 



With respect to the ‘’extensive monitoring and inspection programs’’, one needs to keep in 

mind that these inspections are many months apart, again a time scale far removed from the 

time scale, sometimes measured in seconds, for a loss of coolant accident. 

 

I find it interesting that the reviewer failed to comment on the fundamental weakness that I 

pointed out in CANDU reactors, namely that the reactor is under computer control all the 

time and that the latter may receive faulty information from the neutron flux and other 

physical probes in the reactor core. In my article I had mentioned the crash of Air France 

flight AF-447 in the Atlantic on 1 June 2009 as an example of a computer system giving 

erroneous information to pilots, and erroneous commands to the engines, because of faulty 

inputs from air-speed probes. 

 

The example that the reviewer gave concerning automobile brakes does not apply well to 

nuclear reactors because of the much longer time scale involved in the wearing out of 

automobile brakes, months versus seconds in the nuclear case. 

 

-8. Large-break loss of coolant accident (LBLOCA), narrow safety margins 

 

In the first paragraph of his review of this section the reviewer finds one of my statement to 

be ‘’technically incorrect’’. This is the only place in his entire review where the reviewer 

makes this serious charge. For my rebuttal of this charge I need to quote the reviewer’s first 

paragraph: 

‘’ In the second paragraph of this section, the author makes a statement that “enough thermal 

energy can be deposited to start a partial core meltdown. Once core components start melting, core 

cooling functions are impaired and a severe accident could follow. ” . This statement is technically 

incorrect. CANDU reactors are designed to ensure that in the unlikely event of a LOCA event, either of 

the two independent, physically separate shutdown systems will act to shut the reactor down before 

damage to fuel or reactor structures result. Each system must be demonstrated to be fully effective 

to respond to the power increase that results from the reduced cooling condition should a LOCA occur 

in order for a plant to be licenced. To be deemed fully effective, the reactor must be able to shown to 

shut‐down safely – without fuel melting.’’ 



Here, the reviewer has made three mistakes: 

-1 LBLOCA versus LOCA. My section 8 concerns ‘’large break loss of coolant accidents’’ 

(LBLOCA) whereas the reviewer talks about a LOCA event, i.e. a loss of coolant accident. 

The considerable CNSC technical documentation discusses in many places LBLOCA events 

that can lead to molten fuel and severe accidents. In section 10 the reviewer himself 

mentions ‘’the ejection of hot molten fuel’’. The difference between an LBLOCA and a plain 

LOCA is the amount of coolant (heavy water in the CANDUs) that is lost. It’s obvious that a 

large loss of coolant will render cooling much more difficult, and might therefore lead to fuel 

melting. 

-2 Shutting off nuclear fission. In the second half of the reviewer’s paragraph above, the 

reviewer makes the mistake of ignoring the fact that even after nuclear fission reactions have 

been stopped by neutron absorption means, a considerable amount of thermal power is 

generated by the radioactive decay of fission products. It is that thermal power from 

radioactivity, combined with lost cooling, that caused the core meltdowns in Three Mile 

Island in March 1979 and in Fukushima in March 2011. 

-3 Believing in the power of regulation. The reviewer’s third mistake is widespread in the 

field of nuclear power. One only has to read the last two sentences in the paragraph quoted 

above to see that the reviewer believes that appropriate design and regulation will prevent 

fuel melting. 

 

If that is so, why does the CNSC technical documentation frequently discuss molten fuel? In 

the field of aviation, considerable regulation is in place and extremely sophisticated design 

tools have been developed to manufacture safe airplanes. Airplanes are designed to fly 

safely and airlines are regulated to operate planes safely. Yet, airplanes sometimes crash, in 

part because of design weaknesses, and in part because regulations were not followed to 

their full extent. 

 

Concerning the ‘’narrow safety margins’’ the reviewer confirms what I had written in my 6 

July article. I quote his entire third paragraph, while having reservations about his very last 

sentence: 

 



‘’It is true that as the knowledge of the phenomenon of the power pulse after a loss of 

coolant event improved over time, the estimated power pulse was shown to be larger than 

originally predicted. As a result, the analysis for such events was redone using the updated 

information and the large safety margins established as part of the early safety analysis, was 

predicted to become smaller. Each operating reactor was required to take steps to restore 

safety margins either by design change or reduction of operating power. The industry was 

also directed by the CNSC to examine opportunities to further enhance safety margins. In all 

cases, evidence was presented that showed that the plants were safe to operate.’’ 

 

The CNSC has taken seriously the LBLOCA safety margins issue. As a result, two Bruce A 

nuclear reactors owned by Bruce Power in Kincardine, Ontario, have had to reduce their 

operating power level to 93% of their original design power level. 

 

-9. Dangerous build-up of uranium oxide fuel damage 

 

For this section the reviewer’s first sentence is the following: 

‘’ The statement in this section “Accumulated fuel damage in a pressure tube may impair 

cooling...” is not contextually correct.’’ 

While the context is not to the reviewer’s liking, note that he does not contradict the content 
of the statement. In section 10 my article gives a much richer context to the problem of 
accumulated fuel damage. For section 9 the context I had in mind was the difficulty of 
operating the CANDU reactor within the so-called ‘’safe envelope’’ of parameter values 
(parameters such as the power level, the temperature, and the positions of the neutron-
absorbing control rods). With so many parameters changing with time, and with so many 
parameters to take into account, accumulated fuel damage is one more factor increasing the 
difficulty of maintaining reactor operation within the CNSC-approved envelope. 

 

The reviewer seeks to dispel my worries about fuel damage by asserting that CANDU 
operation allows one to remove fuel bundles and inspect them for evidence of degradation. I 
quote the last part of his first paragraph: 

‘’Fuel that experiences in service degradation is typically able to be found via monitoring for 

trace increases in radio-nuclides in the primary coolant. This physical phenomenon is used 



as a detection means to identify the fuel, so that it can be removed from the core before it’s 

condition has adverse impacts of any significance.’’ 

Again I object that there is here a large mismatch of time scales: the inspection operation 
referred to by the reviewer takes hours or days, whereas the time scale over which 
operational trouble can develop in a nuclear reactor may sometimes be measured in 
seconds or minutes. 

-10. Aging of equipment and structures 

Because the topics of sections 9 and 10 overlap the reviewer comes back with the CANDU 

operational procedure regarding fuel damage. In the first paragraph the reviewer writes: 

‘’Because CANDU reactors can change fuel readily on line, damaged fuel can be removed 

quickly and replaced with new fuel bundles. So damaged fuel is not left in the core to 

deteriorate, it is promptly taken out and studied to understand why it failed.’’ 

 

Again one can see the mismatch in time scales. The reviewer asserts that ‘’damaged fuel 

…is promptly taken out’’. With a special robot doing this work because of the highly 

radioactive environment, ‘’promptly’’ is very far from the seconds or minutes during which 

trouble can arise in a CANDU nuclear reactor. 

 

Further on, the reviewer admits the possibility of ‘’ejection of hot molten fuel into the 

moderator’’, but as is often the case in the pronuclear community he takes refuge in low 

probabilities. Quoting: 

‘’ The safety assessments on which the plants are licenced show that the likelihood of 

severe accidents that might take the plant into these conditions are very low.’’ 

 

Note that no numbers are given for this low probability of occurrence. 

 

For the last part of my section 10, I find significant the reviewer’s silence on the quotations I 

took from the August 2009 268-page CNSC report (identified as E-Doc # 3413831). I 

interpret the reviewer’s silence as an absence of objections. Given their importance I repeat 

here below parts of my section 10; page numbers refer to this August 2009 report. 

 

‘’On page 114 the CNSC had written in bold letters: 



‘’Severe flow blockage in a fuel channel, or flow stagnation, could potentially lead to 

fuel melting and ejection of molten fuel into the moderator.’’ 

…….. 

Post-dryout refers to a condition where the uranium oxide fuel is so hot that the cooling 

water quickly turns into steam and becomes very inefficient at cooling the fuel. On page 121 

the CNSC writes in bold letters: 

 ‘’The knowledge base for post-dryout fuel, fuel bundle and pressure tube behaviour, 

in support of the current safety case may be inadequate.’’ 

Finally, on page 122 the CNSC writes the following: 

‘’Consequential pressure tube failure may lead to loss of a barrier to fission product release 

(if not already breached due to the initiating event), lead to severe core damage and loss of 

coolable geometry. Maintenance of a coolable geometry is a fundamental safety principle.’’ 

This brief conclusion explains well the seriousness of accumulated fuel damage.’’ 

 

 

11. Software issues. 

 

In his first paragraph for this section, contrary to the many statements in the CNSC 

documentation calling for further work on CANDU modeling and control software, the 

reviewer seems satisfied with the present status. 

 

I appreciate his second paragraph which states the following: 

‘’The CNSC via RD 360 and other regulatory documents require plants seeking approvals to 

do life extensions and refurbishments to do extensive assessments and analysis of plants 

including reviews of plant adequacy against the modern day codes and standards. The 

approaches are well aligned with international practices.’’ 

 

Again this statement shows that the CNSC deviated from normal practice by granting in 

June 2011 a five-year extension to the Gentilly-2 licence without having in hand Hydro-

Québec’s Safety Analysis Report. 

 



12. Interpretation of the June 2011 decision of the CNSC allowing Gentilly-2 

refurbishment. 

 

I find it noteworthy that reviewer John P.S. Froats did not comment on that section. As an 

optimist I interpret the reviewer’s silence as an absence of objections. 

 

 

Conclusion 

 

In the first paragraph for this last part of the 6 July 2011 article on CANDU technology, 

reviewer John P.S. Froats states the following: 

‘’With respect to performance of the Canadian fleet, one must say that the safety 

performance has been exemplary.’’ 

 

The reviewer has perhaps forgotten that in 1997 Ontario shut down seven of its then 

operating CANDU reactors. Later on two reactors were shut down permanently and others 

were refurbished at great cost after delays of many years.  

 

A much different assessment of CANDU technology has been made by the Association of 

Major Power Consumers in Ontario (AMPCO). On 21 July 2008, in written testimony 

presented to the Ontario Energy Board (OEB), after praising OPG for the management of its 

hydroelectric generation, AMPCO had declared: 

‘’OPG’s nuclear generation facilities constitute the second, sad part of the story. The nuclear 

tale is a tragedy featuring a long, sorry litany of technological and operational failures 

characterized by prolonged inferior performance at exorbitant and rapidly escalating costs – 

all of which fall upon Ontario ratepayers. This dismal situation has led AMPCO to conclude 

that OPG’s nuclear business is a story that is more akin to an exercise in palliative care of 

uneconomic and unsustainable CANDU technology as opposed to reflecting a business unit 

characterized and driven by economic sustainability and renewal.’’ 

This citation is taken from paragraph 3 in the document identified by the OEB file number 

EB-2007-0905, dated 21 July 2008, corrected 25 July 2008. 

 

AMPCO’s statement is substantially different from the reviewer’s second paragraph.  

 

As far as the reviewer’s third and last paragraph is concerned, I agree entirely with him. But I 

simply mention that for me to try to understand the status of nuclear power in Canada has 

taken much of my time away from the research I had been carrying out in the field of 



photovoltaic electricity. My time problem, I believe, also applies at the level of governments. 

Moving to safely phase out nuclear power in Canada and transform many nuclear jobs into 

jobs in renewable energy jobs will save time for many people, and it can bring more 

prosperity to every province in a fully sustainable way. 

 

 

 

 

 

 

 

 


