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Executive summary 
 
The regulatory process for new power plant licensing in Canada, from receipt of the initial application to 
commercial operation, can be divided into three phases: 
 

• Environmental Assessment (EA) and Licence to Prepare Site 

• Licence to Construct; and 

• Licence to Operate  

 
The Nuclear Safety and Control Act (NSCA) does not have provisions for combined licences for site 
preparation, construction, or operation.  Separate licences must, therefore, be granted for each phase, and 
would be issued in sequence. However, applications to prepare a site, to construct and to operate a new 
nuclear power plant could be assessed in parallel. 
 
The total duration from the application for the Licence to Prepare Site to the issuance of the Licence to 
Operate (which is a prerequisite for first fuel load) has been established as 9 years subject to certain 
factors. To help facilitate this timeline, the CNSC has undertaken an aggressive program of documenting 
regulatory practices, requirements and guidance to assist applicants in submitting complete applications. 
Working level procedures to assist CNSC staff in their review of submissions are also under development. 
Extensive program and project management has been introduced to ensure that timelines will be achieved.  
 
In parallel with the above activities, regulatory oversight measures to be employed during site preparation 
activities and plant construction and commissioning are also being developed.  
 
On the international front, the CNSC is participating in the MDEP program to leverage the resources and 
knowledge of other national regulatory authorities in reviews the CNSC is undertaking. The CNSC also 
participates in IAEA and other international activities to utilize/adapt international practices as appropriate 
in Canada. 

 
1 .  Background 
 
The development, production and use of nuclear energy and the production, possession of use of nuclear 
substances is regulated solely at the federal level by the Canadian Nuclear Safety Commission (CNSC) 
under the mandate of the Nuclear Safety and Control Act (NSCA) and supporting regulations under the 
Act. The NSCA gives the Commission a broad mandate to regulate all activities related to the use of 



NEA/CNRA/R(2011)7 

 38

nuclear energy and materials and provides for the limitation, to a reasonable level and in a manner 
consistent with Canada’s international obligations, of the risks to national security, the health and safety 
of persons and the environment. This includes consideration of not only radiological hazards and effects 
but conventional hazards and effects as well. 
 
The Licensee is the cornerstone of safety and is held accountable by their licence. Under the NSCA, no 
licence may be issued, renewed, amended or replaced unless, in the opinion of the Commission, the 
applicant: 
 
(a) is qualified to carry on the activity that the licence will authorize the licensee to carry on; and 
 
(b) will, in carrying on that activity, make adequate provision for the protection of the environment, 
the health and safety of persons and the maintenance of national security and measures required to 
implement international obligations to which Canada has agreed. 
 
The CNSC is a “balanced” regulator which means that it is balanced between purely prescriptive (rule 
based) regulation and purely non-prescriptive regulation (concept-based using expert opinions). Under this 
regime, the applicant is expected to propose, based on considerations contained in Regulatory Documents 
and applicable Canadian Codes and Standards, how they will meet the requirements of the Regulations 
under the Nuclear Safety and Control Act. This is intended to allow applicants a measure of flexibility in 
the methods they will use to support their unique licensing case. The applicant’s proposal is then reviewed 
by CNSC Staff against modern industry practices and documents under the CNSC regulatory framework. 
However, it must be recognized that additional review effort may be needed by CNSC Staff when 
alternative approaches to meet regulatory requirements are proposed. 
 
2. Overview of Licences  
 
In the CNSC’s regulatory regime, nuclear power plants are defined as Class I nuclear facilities. The Class I 
Nuclear Facilities Regulations require separate licenses for each of the five phases in the lifecycle of a 
nuclear power plant: 
 
Licence to Prepare Site (which is accompanied by an Environmental Assessment which is required by a 
separate piece of federal legislation called the Canadian Environmental Assessment Act.); 
 

Licence to Construct; 
 
Licence to Operate; 
 
Licence to Decommission; and 
 
Licence to Abandon. 

 
The regulatory requirements that pertain to nuclear power plants are found in: 
 

The General Nuclear Safety and Control Regulations; 
 
The Radiation Protection Regulations; 
 
The Class I Nuclear Facilities Regulations; 
 
The Nuclear Substances and Radiation Devices Regulations; 



 NEA/CNRA/R(2011)7 

 39

 
The Packaging and Transport of Nuclear Substances Regulations; 
 
The Nuclear Non-Proliferation Import and Export Control Regulations; and 
 
The Nuclear Security Regulations. 

 
These regulations provide licence applicants with general performance criteria, and list the information 
which all applicants must submit to the CNSC as part of the licence application. Applications for licences 
must be accompanied by licence fees, as set out in the CNSC Cost Recovery Fees Regulations, which is 
available at www.nuclearsafety.gc.ca. Other legislation, enacted by Parliament, with which the applicants 
are required to comply includes, but is not limited to: 
 

The Nuclear Liability Act; 
 
The Nuclear Fuel Waste Management Act; 
 
The Canadian Environmental Assessment Act; 
 
The Canadian Environmental Protection Act 1999; 
 
The Fisheries Act; 
 
The Species at Risk Act; 
 
The Migratory Bird Convention Act; and 
 
The Canada Water Act. 

 
The Nuclear Safety and Control Act (NSCA) does not have provisions for combined licences for site 
preparation, construction, or operation.  Separate licences must, therefore, be granted for each phase, and 
would be issued in sequence. However, applications to prepare a site, to construct and to operate a new 
nuclear power plant could be assessed in parallel. Only the Licence to Prepare Site, the Licence to 
Construct and the Licence to Operate are discussed in this paper. 
 
At a high level: 
 
•   The Licence to Prepare Site permits the licensee to clear land, build site service infrastructure, and re-
contour land.  The licensee may also be permitted to excavate the plant footprint if the specific plant design 
to be built has been identified and appropriate high level design information about the facility has been 
reviewed and accepted by the CNSC.  Construction of any plant Structures, Systems or Components, such 
as the plant footings and base mat, will not be permitted under a Licence to Prepare Site. 
 

• The Licence to Construct permits the licensee to perform all plant construction and 
commissioning activities up to but not including first fuel load into the core. 

• The Licence to Operate permits the licensee to load fuel, complete remaining construction and 
commissioning with fuel in the core, and proceed to long-term commercial operation. 
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The total duration from the application for the Licence to Prepare Site to the issuance of the Licence to 
Operate has been established as 9 years, subject to certain factors.  
 
3. Parallel License to Prepare Site and Environmental Assessment (EA) Processes1 
 
3.1. Environmental Assessment 
 
Before a Licence to Prepare Site can be issued by the Commission of the CNSC, the Canadian 
Environmental Assessment Act requires an EA to be completed to identify whether the project in question 
is likely to cause significant environmental effects, and to determine whether those effects can be 
adequately mitigated. EAs examine the five phases in the lifecycle of a nuclear power plant: siting, 
construction, operation, decommissioning and abandonment.  For new nuclear power plants, the CNSC 
initiates an EA when a proponent applies to the CNSC for a Licence to Prepare Site and submits a 
complete Project Description [1]. A Project Description is a document, prepared by the proponent of a 
proposed major resource project that provides details about the key components and activities associated 
with the project, as well as the anticipated interaction between the project and its environment. 
 
The Environmental Assessment (under the Canadian Environmental Assessment Act) and the Licence to 
Prepare Site (under the Nuclear Safety and Control Act) have overlapping but distinct information 
requirements. For instance, an EA requires more information about potential accidents and incidents than 
the CNSC regulations require in a Licence to Prepare Site. Conversely, the CNSC regulations require 
information that is not typically included in an EA, such as a requirement to submit the proposed quality 
assurance program for the design of the facility. Both environmental assessment and Licence to Prepare 
Site processes occur concurrently. This ensures that the information submitted by the proponent can be 
considered by public and government agencies through a single process, and any appropriate decisions 
under EA and licensing can be made by a single body.  
 
Currently, the reviews of new reactor projects of this type are conducted in the public forum by a Joint 
Review Panel of typically three to four persons appointed for their expertise by the Federal Minister of the 
Environment in consultation with the President of the CNSC. The Joint Review Panel members are also 
appointed as temporary members of the CNSC Commission with full powers under the Nuclear Safety and 
Control Act to issue the Licence to Prepare Site at the end of the process. The review panel terms of 
agreement are contained in a Joint Panel Agreement written specifically for each project and co-approved 
by the Federal Minister of the Environment and the President of the CNSC. 
 
3.2. Licence to Prepare Site 
 
Prior to issuing a Licence to Prepare Site, the Commission must be satisfied that the site is suitable for the 
full lifecycle of the project and that it is feasible to perform the site preparation activities in a manner that 
will satisfy all health, safety, security and environmental protection requirements. It is the responsibility of 
the applicant to demonstrate that it will make adequate provisions, when applying for a licence. 
 
The following aspects are considered in the evaluation of the suitability of a site over the life of a nuclear 
power plant: 
 

• The potential effects of external events (such as seismic events, tornadoes and flood) and human 
activity on the site; 

                                                      
1 These processes are discussed in more detail in the CNRA International Workshop white paper entitled Siting Practices and Site 

Licensing Process for New Reactors in Canada, Mr. M. deVos, CNSC, Canada, April 2010. 
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• The characteristics of the site and its environment, which could influence the transfer (to persons 
and the environment) of radioactive and hazardous material that may be released; and, 

• The population density, population distribution and other characteristics of the region, insofar as 
they may affect the implementation of emergency measures and the evaluation of the risks to 
individuals, the surrounding population and the environment. 

 
Under the regulations, an applicant must submit, for any licence, a Project Description of the facility and 
plans showing the location, perimeter, areas, structures and systems of the facility. An application for a 
Licence to Prepare Site does not require detailed information or determination of a reactor design; 
however, high level design information is required for the EA that precedes the licensing decision for a 
Licence to Prepare Site. An application for a Licence to Construct must contain more detailed information 
about the reactor design and a supporting safety case. 
 
The technical information arising from the consideration of external events, site specific characteristics and 
supporting assessments, is used as input into the design of the nuclear power plant, and must be included in 
the application. The CNSC Staff’s conclusions and recommendations from technical reviews are 
documented in reports submitted to the Joint Review Panel.  
 
The CNSC is developing GD-368, “Licence to Prepare Site Application for Class 1A Reactors with 
Thermal Output Greater than 5 MW – Guidelines” [2] to provide guidance regarding applications for a 
Licence to Prepare Site.  Please refer to the accompanying CNSC paper “Siting Practices and Site 
Licensing Process for New Reactors in Canada” for further information. 
 
4. Long-lead Items 
 
It is recognized that the procurement of major components may need to begin well before a construction 
licence is granted. These are referred to as long-lead items. 
 
Prior to the start of manufacture of any long-lead items, the applicant must first obtain code classification 
approval from the CNSC for the items under consideration. The application for code classification 
approval should include the procurement schedule, and must demonstrate that the items will meet all 
regulatory requirements. Subsequently, the applicant must disposition any changes between the version of 
the code used to procure the long-lead items, and the version of the code established for the construction of 
the plant via the construction licence (code effective date). A disposition report must be submitted to the 
CNSC in support of final code classification approval and prior to installation of the item.  
 
In addition, the CNSC verifies that the applicant is performing adequate oversight of the design, 
procurement and manufacture of long-lead items. This may include inspection of the applicant’s 
surveillance processes and procedures, and verification of the acceptability of any independent third party 
inspection services utilized by the applicant. CNSC staff may also conduct inspections at manufacturer 
facilities. 
 
5. Licence to Construct 
 
When applying for a Licence to Construct a nuclear power plant, it is the responsibility of the applicant to 
demonstrate to the CNSC that the proposed design of the nuclear power plant conforms to regulatory 
requirements, and will provide for the safe operation on the designated site over the proposed life of the 
facility.  The information required in support of the application to construct a nuclear power plant is 
referred to as the “safety case” and includes, for example: 
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• A description of the proposed design for the nuclear power plant, taking into consideration the 

physical and environmental characteristics of the site; 

• Environmental baseline data, on the site and surrounding area; 

• A Preliminary Safety Analysis Report, showing the adequacy of the design; 

• Measures to mitigate the effects on the environment and health and safety of persons that may 
arise from the construction, operation or decommissioning of the facility; 

• Information on the potential releases of nuclear substances and hazardous materials, and 
proposed measures to control them; and, 

• Programs and schedules for recruiting and training staff for the construction, commissioning and 
operation phases of the project. 

• Programs and activities that will be undertaken by the applicant to perform oversight of design, 
procurement, construction, commissioning and operation activities to provide assurance that the 
plant will conform to regulatory requirements and the design and safety analysis as presented in 
the application.  

 
A more complete listing of the information to be submitted may be found in Section 5 of the Class I 
Nuclear Facilities Regulations (available at http://www.nuclearsafety.gc.ca).  CNSC Regulatory Guidance 
document GD-369 “Construction Licence Applications for Nuclear Power Plants: Guidelines” [3] provides 
additional guidance regarding construction licence applications. The development of this document has 
utilized IAEA Safety Standards Series GS-G-4.1 “Format & Content of Safety Analysis Reports” [4]. 
Other key CNSC documents include: 
  
RD-337 “Design of New Nuclear Power Plants” [5] (based on IAEA NS-R-1 “Safety of Nuclear Plants: 
Design” [6]); 

RD-310 “Safety Analysis for Nuclear Power Plants” [7]; and 

RD-346 “Site Evaluation for New Nuclear Power Plants” [8] (based on IAEA NS-R-3 “Site Evaluation for 
Nuclear Installations” [9]). 
 
Overall, the CNSC’s approach for the regulatory review of the application is designed to: 
 

• Obtain reasonable assurance that the applicant is qualified to carry on the activities that the 
licence will authorize, and that the applicant will, in carrying out those activities, make adequate 
provision for the protection of the environment, and the health and safety of persons, 

• Provide transparency and clarity, to maximize efficiency and effectiveness; and 

• Obtain reasonable assurance that the facility design meets all regulatory requirements and can be 
constructed, commissioned and operated safely as designed, and that no new safety issues will be 
identified prior to reactor operation. 
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After the construction licence application has been received, the CNSC performs a comprehensive 
assessment of the design documentation, the Preliminary Safety Analysis Report, the construction 
program, and all other information required by the regulations.  The assessment focuses on determining 
whether the proposed safety case meets regulatory requirements.  Specifically, the evaluation involves 
rigorous engineering, scientific analysis and engineering judgment, taking into consideration the CNSC’s 
experience and knowledge of the best practices in nuclear plant design and operation, as gained from 
existing power plants in Canada and around the world.   
 
In addition to reviewing the information included in the application, the CNSC also verifies that any 
outstanding issues from the site preparation stage have been resolved. The CNSC staff’s conclusions and 
recommendations from these reviews are documented in reports submitted to the Commission; the 
Commission then makes the final decision on the issuance of the construction licence.   
 
Additional areas of focus for the regulatory review include: 
 

• The readiness of the applicant to provide adequate management oversight of the project, in 
particular with regard to manufacturing and construction activities, with a schedule as to how the 
organisation will develop that oversight as the project develops. 

• Design and safety analysis, assessing whether the proposed design and safety analysis, along with 
other required information, meet regulatory requirements.  Design and safety analysis is to be 
accompanied by supporting experimental results, tests and analysis.  This is particularly 
important for novel design features and where the applicant has proposed alternative approaches.  

• The independent peer review of the safety assessment conducted by individuals or groups 
separate from those carrying out the design, including a clause-by-clause assessment against RD-
337, “Design of New Nuclear Power Plants”. 

• The commissioning program. 

• General plans, including schedules, for the development of the operating organisation, training, 
staff certifications and operational procedures. The applicant is expected to demonstrate that due 
consideration has been given to the preparation of an operating organisation that is ready to 
commission and operate the facility; and   

• Policies, strategies, and provisions employed for radiation protection, emergency preparedness, 
environmental protection, management of radioactive and hazardous waste, decommissioning 
and safeguards. Detailed information is not needed at this stage; however sufficient information 
must be provided to show that adequate provisions have been made in the design. 

 
As noted earlier, the Commission will not issue a licence unless it is satisfied that the applicant will make 
adequate provisions to protect health, safety, security and the environment, and to respect the international 
obligations to which Canada has agreed.  As such, it is the responsibility of the applicant to show that there 
are no major safety issues outstanding at the time the Commission considers the application for a 
construction licence. In order for the applicant to be able to demonstrate this with confidence, it is 
necessary for the design of the facility and the safety analysis to be well advanced and supported by 
appropriate and adequate research including experimental tests and analysis. 
 
During the construction phase, the CNSC carries out compliance activities to verify that the licensee is 
complying with the NSCA, associated regulations and its licence. Such compliance activities focus on 
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confirming that plant construction is consistent with the design, and that the licensee is demonstrating 
adequate project oversight and is confirming that quality assurance requirements are being met. Regulatory 
oversight activities include, but are not limited to: 
 

• Inspections, surveillance, reviews, witnessing of commissioning tests, evaluations of 
commissioning test results; 

• Inspections at manufacturer facilities; 

• Assessing the effectiveness of applicant’s oversight of construction and commissioning activities; 
and 

• Granting approvals pertaining to commissioning hold points. 

 
Towards the latter part of construction, regulatory attention turns towards the inactive commissioning 
program (without fuel loaded) and associated activities. The purpose is to verify, to the extent practicable, 
that all the systems, structures and components have been installed correctly and are performing per the 
design intent including their response to abnormal plant conditions (as credited in the safety analysis). 
 
6. Facility Commissioning 
 
Objectives of regulatory oversight of the facility commissioning program are to determine: 
 

• That the commissioning program is comprehensively defined and implemented to confirm that 
the structures, systems and components (SSCs) important to safety and the integrated plant will 
perform in accordance with the design intent, safety analysis and applicable licensing 
requirements; 

• That the operating procedures covering all operating and abnormal states have been validated to 
the maximum extent practicable; 

• That the commissioning and operating staff have been trained and qualified to commission the 
plant, and operate it safely in accordance with the approved procedures; and 

• That the management system has been adequately defined, implemented and assessed to provide 
a safe, effective and quality working environment to perform and support the conduct of the 
commissioning program. 

 
For each phase of commissioning, plant management is expected to establish a set of commissioning 
control points (CCPs) to achieve a transparent, accountable and effective process to ensure that the defined 
pre-requisites for the release of each CCP have been formally demonstrated.  
 
Licensing CCPs are regulatory hold points requiring prior CNSC authorization to proceed further. Non-
licensing CCPs are usually treated as CNSC witness points.  All applicable non-licensing CCPs must be 
satisfactorily completed as part of obtaining the release from licensing CCPs. 
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7. Licence to Operate 
 
When applying for a Licence to Operate a nuclear power plant, it is the responsibility of the applicant to 
demonstrate to the CNSC that it has established the management system, plans and programs that are 
appropriate to ensure safe and secure operation. Information required in support of the application for a 
licence to operate includes, for example: 
 

• The Final Safety Analysis Report; and 

• Finalized policies, programs and supporting procedures to ensure safe operation of the facility 
covering areas such as: 

- Operation and maintenance of the nuclear facility; 

- Handling of nuclear substances and hazardous materials; 

- Control of the release of nuclear substances and hazardous materials into the environment; 

- Preventing and mitigating the effects on the environment and health and safety, resulting 
from the operation and subsequent decommissioning of the plant; 

- Readiness of emergency preparedness measures, including assistance to deal with an 
abnormal off-site release; and 

- Facility security. 

 
A more complete listing of the specific information required to obtain a licence to operate a nuclear power 
plant is found in Section 6 of the Class I Nuclear Facilities Regulations (available at 
http://www.nuclearsafety.gc.ca). 
 
In addition to assessing the information included in the application to operate the nuclear power plant, the 
CNSC also verifies that any outstanding issues from the construction licensing stage have been resolved. 
The CNSC staff’s conclusions and recommendations from these reviews are documented in reports 
submitted to the Commission, which then makes the final decision on the issuance of the operating licence. 
 
The Licence to Operate will enable the operator to load fuel and begin active commissioning. The initial 
operating licence is typically issued with conditions (hold points) pertaining to fuel load, approach to first 
criticality, low power tests, and tests during ascension to full power. All relevant commissioning tests must 
be satisfactorily completed before a hold point can be released. 
 
During the subsequent long-term operation of the plant, the CNSC carries out compliance activities in 
order to verify that the licensee is complying with the NSCA, associated regulations and its licence terms. 
If the compliance activities identify any non-compliance or adverse trend, there is a range of corrective 
measures that the CNSC can take, ranging from a request for licensee action to prosecutions. 
 
8. Timelines for Licenses 
 
As discussed above, the regulatory process for new power plant licensing, from receipt of the initial 
application to commercial operation, can be divided into three phases: 
 

• EA and Licence to Prepare Site; 

• Licence to Construct; and 
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• Licence to Operate. 

 
As a regulatory agency, the CNSC must satisfy itself that the Crown’s duty to consult and, if appropriate, 
accommodate, has been met towards Aboriginal communities whose rights may be impacted.  Activities 
related to Aboriginal consultation take place throughout the life-cycle of the project, including pre-
submission licensing phase, the Environmental Assessment phase, and all licensing phases including the 
period of plant operation. 
 
As shown in Table 1, the CNSC estimates that the total time from the receipt of application to the issuance 
of a licence to operate is approximately nine years — taking into consideration that a number of activities 
may proceed in parallel. 
 
Table 1 outlines the estimated durations of the EA and Licensing phases, and includes approximate time 
for applicant’s activities, such as preparation of the site and construction of the facility.  The applicant’s 
activities occur in parallel with regulatory activities. These time estimates are based on the following: 
 

• The CNSC will receive complete and comprehensive applications. This means that the design of 
the facility and the safety analysis are well advanced early on in the project (Construction 
Licence stage or earlier) and supported by appropriate and adequate research including 
experimental tests and analysis. 

• The time needed for resolution of comments on submissions, or any safety issues identified, is 
minimal; and 

• The time required for the 2-day licence hearing process is included. 

 
 
Table 1: Approximate Duration of the Environmental Assessment and Licensing Steps 
 
Activity  Duration (nominal) 
 
Aboriginal Consultation ongoing 
 
Environmental Assessment and Licence to Prepare Site  
(includes development of Joint Review Panel Agreement  
and EIS Guidelines)  24 months 
 
Applicant prepares site   18 months 
 
Licence to Construct – at least 6 months overlap with  
the previous activities   30 months 
 
Licence to Operate   24 months 
 
Applicant’s activities, e.g. plant construction   48-54 months 
 
 
Total duration from the application for the Licence to Prepare 
Site to Licence to Operate, taking into account overlapping 



 NEA/CNRA/R(2011)7 

 47

environmental assessment/licensing and applicant’s activities,  
which may run in parallel   9 years 
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