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Presenter
Presentation Notes
In this section, we will go over the general scope of the two proposed regulatory documents and then we’ll explain to you what the next steps for the document development process will be.
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Presenter
Presentation Notes
I’m Chris Harwood and in the next 15 minutes, I will give you a structural overview of RD-367.


Permet de repondre aux besoins des petits

reacteurs sans compromettre la sreté

Le document RD-367 enonce des exigences sem & - es
celles du document RD-337, Conceptions des nouvélles
centrales nucléaires, mais il autorise I’adoption d’une
approche graduelle.

Il tient compte des criteres enonces dans la norme de
sireté de I’AIEA n°® NS-R-4, Safety of Research Reactors

(2005).

e || traite des objectifs en matiere de sdreté, notamment :
le principe de défense en profondeur, la prise en compte
de barrieres physiques multiples et les exigences propres
aux systemes.
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Presentation Notes
Earlier in this workshop I explained to you what the definition of a small reactor is.  RD-367 is essentially the small reactor “twin” document of the existing Regulatory Document RD-337 Design of New Nuclear Power Plants except that for this class of reactors, it allows a graded approach to be applied based on risk.�

At this time I would like to remind the audience that this does not imply that there is a two-tiered approach being applied to small versus large reactors. As was discussed in Section 2 a graded approach is a “risk-informed” approach that, without compromising safety, allows safety requirements to be implemented in such a way that the level of design, analysis, and documentation are commensurate with the potential hazards posed by the facility. �

RD-367 is being written so that it is applicable to a wide range of designs, power levels and uses. Much of the content was originally developed for reactors that are water-cooled and use Uranium-based fuels.  However CNSC Staff is now considering how it can be broadened for other cooling technologies and fuel types.  



We have drawn criteria, where applicable, from IAEA Safety Standard NS-R-4, Safety of Research Reactors, which was published in 2005.



RD-367 will cover safety objectives such as defence-in-depth, multiple physical barriers and also system-specific requirements.








Sections préliminaires du
document RD-367

e 1.0 Introduction
. | - Objet
- Portée
- Legislation pertinente
e 2.0 Objectifs et concepts de slreté

- objectifs et critere quantitatifs en matiere
de slreté

- concepts : defense en profondeur,
barrieres physiques, limites et conditions
d’exploitation

e 3.0 Approches de rechange et approche
graduelle 4
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The document is broken up into sections that are typical of any CNSC Regulatory Document.



Section 1 Introduction is a preamble that gives its purpose, scope and identifies the relevant legislation, the Nuclear Safety Control Act and related regulations.�

Section 2 introduces Safety objectives and concepts�It discusses objectives and quantitative safety criteria including overall objectives such as the General Nuclear Safety Objective, Technical Safety Objective and the Radiation protection Objective as we discussed in Section 2.  It also includes numerical criteria for Anticipated Operational Occurrences, Design Basis Accidents (including dose acceptance criteria), and safety goals for Beyond Design Basis Accidents.  It is important to understand that criteria for Normal Operations are excluded since these are addressed in the regulations.

It introduces key concepts such as defence-in-depth, the use of multiple physical barriers to protect against the release of radio-nuclides, and operational limits and conditions.

Section 3 explains alternative and graded approaches. RD-337 introduced the idea of alternative approaches to indicate CNSC will consider alternative approaches to meeting RD-337 where these could be shown to demonstrate an equivalent level of safety. Of course the onus is on the applicant to clearly make this demonstration.






E-DOCS #3531631

4.0 Gestion de la sGreté durant
F conceptiqn

Autorité en matiere de conception
Gestion de la conception

Programme d’assurance de la qualité
Méthodes d’ingénierie éprouvees

Experience d’exploitation et recherche sur
la sUrete

Evaluation de la slreté
Documentation sur la conception
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Section 4 of the regulatory document includes requirements for the management of safety during the conduct of the design.  It is intended to ensure that the design is carried out in a systematic manner, takes into account available information and adequately documented.  This section includes requirements for:



Design authority�

Design management�

Quality Assurance Program�

Proven engineering practices�

Operational experience and safety research�

Safety assessment�and,

Design documentation




Structure du document RD-367 (3) | S

5.0 Facteurs relatifs a la sCreté™ /

- Application du mécanisme de defense en
profondeur

- Fonctions de sdreté

- Prévention des accidents et caracteristiques
de slrete du réacteur

- Radioprotection
- Zone d’exclusion
- Plan de I’installation
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 Section 5 outlines some of safety considerations in greater detail, such as:�

 Application of depth which also includes the notion and importance of physical barriers and their protection;�

 Safety functions such as reactivity control, removal of heat, containment, and monitoring;�

Accident prevention and reactor safety characteristics – for example inherent safety features, passive safety features that may negate the need for engineered safety systems;�

Radiation protection consideration under all circumstances;�

Factors to be considered deciding the size of an exclusion zone; and,�

The role of the facility layout in the overall safety case of the facility.




6.0 Facteurs généraux relatifs & la conception |

E-DOCS #3531631

Classification des ouvrages, systemes et
composants

« Enveloppe » de conception de la centrale
Etat(s) du réacteur

Conception en fonction des incidents de
fonctionnement prévus

Regles et limites de conception

Fiabilite

Ouvrages, systemes, et composants sous pression
Qualification environnementale de I’équipement

v
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Section 6 of RD-367 goes through a long list of general design considerations an applicant must address when considering a design of reactor for their proposed project .  

With one or two exceptions, all of the general design considerations would be applicable to all reactors irrespective of size.



In the next three slides, I’ll quickly go through the list at a high level:

  Firstly, we have Classification of systems, structures and components – which is basically determining the safety importance of systems down to their component level (for example a pump) and applying appropriate technical criteria such as quality assurance so that they will do what they are supposed to do when required to do so.�

Reactor facility design envelope - which includes design basis and something called complementary design features which are parts of the plant that are required to function during Beyond Design Basis Accidents even though they were not necessarily specifically designed for those accidents. (just to remind the audience Beyond Design Basis Accidents are accidents that have a probability of occurrence lower than one per million years.)



Reactor states refers to Normal Operation, Anticipated Operational Occurrences, Design Basis Accidents and Beyond Design Basis Accidents which we discussed in Section 2 of this workshop.�

Designing for postulated initiating events are those events that actually trigger an accident sequence and mitigating action by plant systems.�

Next is design rules and limits which are the rules that the designers of the facility work within.�

Design for reliability introduces requirements related to common cause failures, the single failure criterion, fail-safe design and rules for systems that share process and safety functions.  I cannot discuss these items any further because each subject could take up at least an hour on its own.



Pressure retaining Structures Systems Components which are pretty much any part of the plant from piping systems to the Containment Building itself and their ability to withstand not only the rigours of normal operation but also those of events that they will encounter within the design envelope of the plant.�

Equipment environmental qualification - In a nutshell, this is a program that exists for a facility and is maintained by the licensee and it must demonstrate that specific systems important to safety will still operate as needed when they are exposed to harsh environments such as a steam explosion, high pressure or a fire.

 

Equipment is expected to be qualified for AOOs and DBAs and if credited during BDBAs its function and performance must be justified


6.0 Facteurs genéraux relatifs a la

conception (suite) (2)

_, - Instrumentation et controle
B - Systemes de soutien de la sUrete
- Etat d’arrét garanti

- Sécurité-incendie

- Qualification parasismique

- Essais, maintenance, réparations,
Inspection et surveillance en cours
d’exploitation

- Structures de geénie civil
- Démarrage
- Vielllissement et usure
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 Instrumentation and control – This area that looks at how systems will respond to events and mitigate them.�

Safety support systems – These systems provide services such as electrical, compressed air, and water to systems important to safety. The safety support systems ensure that the fundamental safety functions are available in all plant states. 



Guaranteed shutdown state – This an operational state of the reactor where the reactor is shut down kept from going critical during maintenance outages.  It is generally a combination of a number of defence in depth approaches that range from natural reactor behaviour when shut down to system lockouts (such as addition of a reactor poison).�

Fire safety – this is a far reaching area that affects all elements of design of plant from room placement in the plant to control systems design such that the plant will always remain safe with in the event of a fire.�

Seismic qualification – this is another far reaching area that I can’t go into too much detail about here other than that the same rules apply for small reactors as those for large reactors namely the seismic qualification of all Structures Systems and Components aligns with the requirements of Canadian national—or equivalent—standards 



In-service testing, maintenance, repair, inspection, monitoring - these are methods of demonstrating that all systems are capable of doing what they are designed to do as part of demonstration of the safety case for the plant.�

Civil structures - The design has to specify the required performance for the safety functions of the civil structures under normal operation and accident conditions. This includes the effects of external events on the facility. 



Commissioning – The methods by which to show that the systems have been constructed as designed and that the proposed safety case for the plant remains valid.  This is major part of getting an Operating Licence for the facility.�

Ageing and wear – The design has to consider the effects of ageing and wear on the safety aspects of its Structures Systems and Components as the plant goes through its service life such that there will be an adequate safety margin even at the end of life of the facility. 



 


% 6.0F

acteurs généraux relatifs a la

~_conception (suite) (3)
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ControOle des corps etrangers

Transport et emballage du combustible
et des déechets radioactifs

Voies d’évacuation d’urgence et moyens
de communication

Facteurs humains

Protection contre les actes malveillants*
Garanties

Déclassement
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Control of foreign material – This design provides for exclusion and removal of all foreign material and corrosion products that may have an impact on safety.  One example is a process called Foreign Material Exclusion which keeps unnecessary tools and materials away from a system that has been opened up for maintenance. 



Transport and packaging for fuel and radioactive waste - covers off features that a plant would have to facilitate transport and handling of new fuel, used fuel, and radioactive waste in a safe and efficient manner.�

Escape routes and means of communication – this is for all plant operational states and events and also links to the plant’s emergency plan.�

Human factors - this is a field unto itself that integrates human behaviour into the design of the plant to both prevent errors and allow for safe operation of the facility.



Robustness against malevolent events - I won’t go into this area in detail here as we discussed it in Section 2.



Safeguards – These are systems and processes that show that all nuclear material in the facility is accounted for at all times and is subject to inspection by the International Atomic Energy Agency as well as by CNSC Staff. The design is subject to the obligations arising from Canada’s international agreements, and to requirements pertaining to safeguards and non-proliferation.  As a result 



Decommissioning - Future plant decommissioning and dismantling activities are taken into account.  In short, the plant is designed and constructed with the end in mind including the minimization of radioactive waste from the decommissioning activities.




Coeur du réacteur

Systeme de
refroidissement du
coeur

Systeme
d’alimentation en
vapeur d’eau
Systemes d’arrét
d’urgence
Refroidissement
d’urgence du ceceur

Méthodes de
confinement

Confinement
Source froide ultime
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Systeme
d’évacuation
d’urgence de la
chaleur

Salles de commande

Traitement et
contrble des déchets

Manutention et
stockage du
combustible

Radioprotection

Batiments et
structures

Systemes auxiliaires
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Section 8 of RD-367 will define requirements for specific plant systems.   Because small reactors could differ significantly from their larger cousins, RD-367 has to account for their needs, so for some designs such as research reactors certain categories in this list may not apply, but it is up to the applicant for the licence to propose and defend their safety case.



One example from the list in the slide is that for very low power research reactors, the design may be such that a containment building may not be necessary but rather a well constructed confinement building will be sufficient.






- 9.0 Analyse de la sGreté

S - Exigences relatives a :
- I’analyse des dangers
- I’analyse deterministe de slreté
- I’étude probabiliste de slreteé

e 10.0 Protection environnementale et
atténuation

- Exigences relatives a la conception et a
I’application du principe ALARA (niveau le plus bas
gu’il soit raisonnablement possible d’atteindre)

11
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And Finally and 10 give some general requirements for 

Section 9: Safety Analysis will include requirements for hazards analysis, deterministic accident analysis and Probabilistic Safety Assessments which was discussed in Section 2 of this workshop.



Section 10 Environmental Protection and Mitigation will include requirements for design and application of ALARA (which stands for As Low as Reasonably Achievable) to both nuclear and hazardous substances.



This completes out overview of RD-367 Design Requirements for New Small Reactors.  




- Questions et réponses
sur le document RD-367

(10 minutes) . ?
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This completes out overview of RD-367 Design Requirements for New Small Reactors.



Let’s move into our next Question and answer session which will last 10 minutes.  



My colleagues David Newland and Christian Carrier will now address some of the questions that have been asked.


Canadian Nuclear Commission canadienne
Safety Commission de sdreté nucléaire

Apergu du projet de document RD-308 :

.';_f%\ ‘% Analyse déterministe de slreté pour les

DEtItS reacteurs

pir Présentateur : M. de Vos


Presenter
Presentation Notes
My name is Marcel de Vos and I will spend the next 10 minutes giving you a structural overview of RD-308 and discuss the next steps in the Regulatory document process.



This section of the presentation is structured in the same manner as that for RD-367 which we just finished.



Please note for this section that when I use the term “Safety Analysis”, it means “Deterministic Safety Analysis”


Permet de repondre aux besoins des petits
reacteurs sans compromettre la sreté

B8 | e document RD-308 enonce des exigences semblables a celles du
& document RD-310, Analyse de la streteé pour les centrales
kA nucléaires, mais il autorise I’adoption d’une approche graduelle.

e Il s’agit d’une version modifiée du projet de document S-308,
Analyse de sdreté pour les réacteurs de faible puissance, dont la
portee a éte élargie afin d’inclure d’autres types de petits réacteurs
de puissance plus éleveée.

- |l tient compte des criteres énonces dans le rapport de slrete de
I’AIEA n° 55, Safety Analysis for Research Reactors.

- |l établit les criteres techniques dont se servira la CCSN afin
d'examiner l'analyse déterministe de slrete.

14
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RD-308 is essentially the small reactor “twin” document of the existing Regulatory Document RD-310 Safety Analysis for Nuclear Power Plants except that for this class of reactors, it allows a graded approach to be applied based on risk.  



It was adapted from draft document S-308 Safety Analysis for Non-Power Reactors and like for RD-367, RD-308 is being written so that it is applicable to a wide range of designs, power levels and uses. �

RD-308 is a technology-neutral and uses up-to-date Canadian and International practices.  



We have drawn criteria, where applicable, from IAEA Safety Report No.55 Safety Analysis for Research Reactors.



RD-308 will establish technical criteria against which the CNSC will review requirements for deterministic safety analysis.








Sections préliminaires du
document RD-308

. 1.0 Introduction )
. | - Objet
- Portée
- Legislation pertinente
e 2.0 Objectifs de I’analyse de la slreté

- Liste des exigences generales de I’analyse
deterministe de sdreté

- P. ex. I’analyse de la slreté doit examiner et
évaluer les sequences d’événements attribuables
a la defaillance des ouvrages, des systemes et des
composants.

15
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Section 1 Introduction is a preamble that gives the document’s purpose and scope and identifies the relevant legislation, the Nuclear Safety Control Act and related regulations.�

Section 2 introduces Deterministic Safety Analysis Objectives as a high level list of requirements.  For example one objective may be worded as follows: “it is expected that the safety analysis shall analyze and evaluate event sequences that result from failure of Structures Systems and Components”�










-

- llll.'
3.0 L’approche graduelle expose comment on peut adopter
une approche graduelle de I’analyse de la slireté en tenant
compte de facteurs tels que :

s

o |a puissance du réacteur

 |es caractéristiques du réacteur

e la quantité et I’enrichissement des matieres fissiles et fissionables
s |la conception du combustible

o |e type et la masse du modérateur, du réflecteur et du caloporteur
o |"utilisation du réacteur

a |les circuits haute pression/haute énergie

o |la qualité de la structure de confinement ou d’autres types de
confinement

e |e terme source
e la proximité de la population

16
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Section 3 discusses how the graded approach can be applied to Safety Analysis using factors such as:





Reactor power;

Reactor characteristics;

Amount and enrichment of fissile and fissionable material;

Fuel design;

Type and mass of moderator, reflector and coolant;

Utilization of the reactor;

High pressure or high energy piping;

Quality of containment or confinement structure; 

Source term; and

Proximity to population groups.



In the end, the level of safety analysis must be commensurate with the risks posed by the facility so a higher power pressurized small power reactor would likely see more safety analysis needed than a very low power pool type research reactor like one of the photos I showed you in Section 1 of this workshop.












. jecti I’anal 12 sQrét
4.0 Objectifs de I’analyse de la sugte\7

' / }
-
;

. .. =iy
_ Enonce les objectifs et trace le cadre dans lequel
T s’inscrivent les exigences plus detaillees. Exemples
b3y d’objectifs :

 confirmer que la conception de I’installation
respecte les exigences de conception et de slreté

e demontrer de quelle facon les exigences liées a la
sireté sont respectées pour une vaste gamme de
conditions d’exploitation et pour differents
événements initiateurs

 confirmer que les conditions et les limites
d’exploitation sont conformes aux exigences de
conception et de sureté de I’installation

17
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Section 4 will be a fairly short section and will state what the objectives are. It sets the stage for more detailed requirements: for example three objectives could be worded something like:



Confirm that the design of a reactor meets the design and safety expectations,�

Demonstrate how safety requirements are met for a broad range of operating conditions and various initiating events,�

Confirm that operational limits and conditions are consistent with the design and safety expectations




Exigences auxquelles le demandeur oufe ),
titulaire de permis doit satisfaire. La section
5.0 traite des sujets suivants :

- Responsabilité de I’analyse de la slreté
(AQ, capacite, surveillance du processus)

- Evénements a analyser (détermination,
portee et classification des événements)
- Criteres d’acceptation

18
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Section 5 outlines the requirements that the applicant or licensee will be required to meet:�

Section 5 will cover:

Safety Analysis responsibilities of the licensee including Quality Assurance of the analysis, licensee capabilities around safety analysis and the licensee’s oversight over the process of performing safety analysis”�

Events to be analyzed including how the events were identified, what events are expected to consider (for example component and systems failures or malfunctions) and classification of events into Anticipated Operational Occurrences, Design Basis Accidents and Beyond Design Basis Accidents.�

Acceptance Criteria for all reactor operational states


-Hypotheses et methodes d’analyse de la
| strete

- Documentation de I’analyse de la streté

- Examen des résultats de I’analyse de la
sireté par le titulaire de permis (le titulaire
de permis est responsable)

- Qualité de I’analyse de la surete

19
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Section 5 will also cover:



Safety Analysis Methods and Assumptions to ensure the licensee will provide the appropriate level of confidence in demonstrating conformity with the acceptance criteria �

Safety Analysis Documentation such that submissions will be comprehensive and sufficiently detailed to allow for a conclusive review.



Review of Safety Analysis Results by the licensee to ensure that they are correct and meet the initial goal of the analysis.   Regardless of who does the safety analysis, the licensee is accountable under the Nuclear Safety and Control Act.�

Quality of Safety Analysis – that is to say it was performed under an adequate quality assurance program.  This section identifies requirements for the QA program at a high level.


Canadian Nuclear
Safety Commission

Commission canadienne
de s(reté nucléaire

naines etapes du proce
aboration des documents

ication de la réeglementation

Présentateur : M. de Vos
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Before we get into the final questions and answers, I’m going to take 5 minutes to briefly go over what the next steps are in the regulatory development process.


Commentaires recueillis aujou rd_-’h'i7

@

1. Le personnel de la CCSN tiendra
compte des commentaires recuelllis
aujourd’hul au moment de la
rédaction des projets de documents
RD-308 et RD-367 aux fins de
consultation.

21
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Based on What We’ve Heard today, Staff will consider this feedback as we continue to draft RD-308 and RD-367.




B
les titulaires de permis et les organisations
e Intéressées de formuler des commentaires.

Consultation publigue : L’occasion pour le public,

e Premiere consultation : de 45 a 90 jours.

= Seconde consultation : affichage a des fins de
rétroaction des commentaires recueillis dans le

cadre de la premiere consultation (minimum
3 semaines)

L avis de consultation est affiche sur le site
www.suretenucleaire.gc.ca sous « Lois et reglements,
Documents d’application de la réglementation,

Commenter un projet de document d’application de la
réglementation ».

22
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Public Consultation – is a two-phase approach.  There are two separate consultation periods.  The first consultation varies between 45 – 90 days long and the second consultation, where comments from the first consultation are posted, is for a minimum of 3 weeks so additional feedback can be received. 



Stakeholders are normally advised through an Information Bulletin and an email to the subscriber list advising of dates for first public consultation.



There are also Notices of the first public consultation period on the CNSC Web site and the draft regulatory documents are posted on www.nuclearsafety.gc.ca under Laws and Regulations, Regulatory Documents, Comment on a Draft Regulatory Document



Stakeholders are able to provide their comments using the e-comment mechanism included within the posted document.


.- Consultation publique (suite) /

W o |l est possible d’étre avisé du début de

" la période de consultation, si vous étes
Inscrit comme abonneé a la liste d’envoi
de la CCSN

o Pour vous abonner, allez a
www .suretenuclaire.gc.ca, choisissez
“Centre des medias” et “Inscrivez-vous
a la liste d’envoi de la CCSN”



http://www.suretenuclaire.gc.ca/

®  Commentaires recus dans le cadre...
" dela consultatlon |

4. Le personnel de la CCSN examine et
évalue les commentaires recus dans le
cadre de la consultation publique,
puis révise le document s’il y a lieu.

5. On prépare un tableau faisant état
des commentaires recus et des
réponses detaillées fournies par le

personnel de la CCSN.

24
E-DOCS #3531631


Presenter
Presentation Notes




Comments received from public consultations will be reviewed, assessed and considered by CNSC staff and the document will be revised if appropriate.



Comment Table is prepared indicating comments received from public consultations and detailed responses by CNSC staff are inputted.


Rapport de consultation

Bt 6. On prepare un rapport de consultation qui
résume la rétroaction recue dans le cadre
des consultations.

/. Le rapport de consultation et le tableau
des commentaires seront remis au tribunal
de la Commission lorsque les deux projets
de document (RD-308 et RD-367) seront
soumis a son approbation en vue de leur
publication.

25
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For each regulatory document, a Consultation Report is prepared which summarizes the feedback received during the consultations.



This Consultation Report and Comment Table made available to the Commission Tribunal when both draft regulatory documents (RD-308 and RD-367) are presented for approval to publish.  The commission has in the past paid close attention to the number and types of comments received and how they were dispositioned by Staff in order to confirm Staff has done an adequate job of consulting stakeholders.




Q‘_ Publication des documents RD-308

et RD-367

8. Les documents RD-308 et RD-367 seront
publiés et affichés sur le site Web de la
CCSN sous « Documents d’application de la
reglementation publiés ».

26
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Based on the Commission’s approval, RD-308 and RD-367 will be published and posted on the CNSC Web site under Published Regulatory Documents.


Fin de la section 3
Questions et reponses

(10 minutes) 9

- 27
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Thank you and this ends the last part of our third presentation.

Let’s move into our last 10 minute Question and Answer session.  My colleague David Newland will be addressing English questions and Christian Carrier will address French questions.  



We thank you in advance for your participation in this session and look forward to your involvement in the public consultation periods for these documents some time this summer.
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