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Introduction

+ Francois Rinfret

+ B. A. Sc. (Mechanical Engineering) 1981

+ Currently Director at the CNSC
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Presentation Overview

+ Introduction
+ CNSC - Overview
+ Safety and Control Areas

+ Refurbishment of Darlington NGS
A Gentilly-2 GS, Point-Lepreau GS, Bruce NGS
+ Focus on Mech. and Elec. Engineering

A Thermodynamic Cycle, Materials, Pumps, Motors,
Systems

A Electrical Distribution
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Presentation Overview

+ Design principles for CANDU

A Redundancy, Safe Failure, Triplication (channelization),
Diversity, Independence

A Defense in Depth
A Others: Simple, Passive
+ Fukushima Enhancements
+ Learning from Events
A 3-Mile island, Tchernobyl, Davis-Besse,
A Mégantic
+ Discussion
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+ The Canadian Nuclear Safety Commission
(CNSQ) is:

A Independent of, but not isolated
from government
+ The CNSC regulates the use of nuclear
energy and materials to protect the health,
safety and security of Canadians and the
environment; to implement Canada's
International commitments on the peaceful
use of nuclear energy; and to disseminate
objective scientific, technical and regulatory
iInformation to the public.
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Nuclear Safety Means:
Independent Decision Making



I CNSC across Canada

Fiscal year 20147 15

Human Resources: 804 FTEs

Financial Resources: $131.6 million
(~70% cost recovery; ~30% appropriation)
Licensees: 2,500

Licences: 3,300

Calgary Saskatoon _
W i ; Uranium Mills and Mines
estern Regional Offl<. Division Regional Office
/ Point Lepreau

_ ’ /
HQ in Ottawa Chalk River Q
4 site offices at power reactors ﬁ. s
1 site office at Chalk River Bruce ®—___Laval Eastern Regional Office

Mississauga Southern

Regional Office Pickering

4 regional offices ~N \\ Darlington
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Regulatory Approach

+ Licensing regime from begining to end
+ Licensee responsible for Safety
+ CNSC: Establishing Standards and Controls
+ Verification for Compliance:
A Inspections
A Event reviews
A Documents review
A Review of performance indicators

A Following technical files and corrective actions, to
closure

+ Report to Commission and Canadians
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Safety and Control Areas

Management System

Organization
Change Management
Management System Safety Culture

Configuration Management

Records Management
Management of Contractors
Business Continuity
Human Performance Programs
Management Personnel Training
Personnel Certification
Initial Certification Examinations and Requalification Tests
Work Organization and Job Design
Fitness for Duty
Conduct of Licensed Activity
Procedures
Reporting and Trending
Operating Performance Outage Management Performance
Safe Operating Envelope
Severe Accident Management and Recovery
Accident Management and Recovery

Human Performance Management
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Safety and Control Areas

Facility and Equipment

Canadian Nuclear Safety Commission

Safety Analysis

Physical Design

Fitness for Service

Deterministic Safety Analysis
Probabilistic Safety Analysis

Criticality Safety

Severe Accident Analysis
Environmental Risk Assessment
Management of Safety Issues

Design Governance (includes EQ)
Site Characterizations

Facility Design

Structure Design

System Design

Components Design

Equipment Fitness for Service/ Equipment Performance
Maintenance

Structural Integrity (includes reliability)
Aging Management

Chemistry Control

Periodic Inspection and Testing



Safety and Control Areas

Radiation Protection

Conventional Health and Safety

Environmental Protection

Emergency Management and Fire
Protection
Core Control Processes

Waste Management

Security

Safeguards and Non-Proliferation

Packaging and Transport
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Application of ALARA

Worker Dose Control

Radiation Protection Program Performance
Radiological Hazard Control

Estimated Dose to Public

Performance

Practices

Awareness

Effluent and Emissions Control (releases)
Environmental Management System (EMS)
Assessment and Monitoring

Protection of the Public

Conventional Emergency Preparedness and Response
Nuclear Emergency Preparedness and Response
Fire Emergency Preparedness and Response
Waste Characterization

Waste Minimization

Waste Management Practices

Decommissioning Plans

Facilities and Equipment

Response Arrangements

Security Practices

Drills and Exercises

Nuclear Material Accountancy and Control
Access and Assistance to the IAEA

Operational and Design Information

Safeguards Equipment, Containment and Surveillance
Package Design and Maintenance

Packaging and Transport

Registration for Use
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Reactor Vault and Assembly

\\ 17 VAULT WALL

18 VAULT COOLING PIPES
19 MODERATOR OVERFLOW

8 INLET OUTLET STRAINER 20 ACCIDENT DISCHARGE PIPE

9 STEEL BALL SHIELDING 21 RUPTURE DISC
1 CALANDRIA 10 END FITTINGS 22 REACTIVITY CONTROL ROD NOZZLES
2 CALANDRIA SHELL 11 FEEDER PIPES 23 VIEWING PORT
3 CALANDRIATUBES 12 MODERATOR OUTLET 24 SHUTOFF ROD
4 EMBEDMENT RING 13 MODERATOR INLET 25 ADJUSTER ROD
§ FUELLING TUBESHEET 14 FLUX MONITORAND POISON INJECTION 26 CONTROL ABSORBER ROD
6 END SHIELD LATTICE 15 ION CHAMBER 27 ZONE CONTROL ROD
7

END SHIELD COOLING PIPES 16 EARTHQUAKE RESTRAINT 28 VERTICAL FLUX MONITOR
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View of PHT Pump Motors
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Tooling for Channel Replacement In
Faclli
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