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Preface 

This guidance document provides details of the information that nuclear power plant (NPP) licensees are 
to report to the Canadian Nuclear Safety Commission (CNSC) as specified in conditions of applicable 
operating licences.  

This document provides direction and clarification for mandatory reporting requirements and information 
that requires immediate reporting to the CNSC. Information for situations or events of lower safety 
significance is also captured for follow-up reporting, scheduled reporting, management control and 
necessary actions, audit and program review. Reporting requirements are expected to be fulfilled using 
best management practices and objective-based and risk assessment principles, in alignment with 
RD-99.1 and industry norms such as CSA N286-05, Management System Requirements for Nuclear 
Power Plants. 

This guidance document serves as a companion to RD-99.1, Reporting Requirements for Operating 
Nuclear Power Plants. 

This document is a part of a suite of regulatory and guidance documents providing for event and routine 
compliance monitoring reporting, and public information and disclosure programs for Canadian nuclear 
facilities.  

This document contains guidance, explanatory information, and templates provided by the CNSC to assist 
users in meeting the requirements of RD-99.1. Forms and data sheets associated with RD-99.1 can be 
found on the CNSC Web site at nuclearsafety.gc.ca 

The reporting program provided in this suite of documents is intended to enable the CNSC and industry to 
track, trend and analyze situations and events, and develop improvement initiatives.  

Key principles and elements used in developing this document are consistent with national and 
international standards. 

Nothing contained in this document shall be construed as relieving any licensee from pertinent 
requirements. It is the licensee’s responsibility to identify and comply with all applicable regulations and 
licence conditions. 
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Guide to the Reporting Requirements for Operating Nuclear Power Plants 

1. Introduction 

1.1 Purpose 

This document provides value-added direction and best practice guidance on the implementation 
of the reporting requirements set out in RD-99.1, Reporting Requirements for Operating Nuclear 
Power Plants. Rationale, underlying guidance and examples are provided. 

This document provides guidance on the extent of event and compliance monitoring reporting, 
the expected level of detail and the appropriateness, completeness and timeliness of information 
that is reported to the CNSC by NPP licensees pursuant to RD-99.1, Reporting Requirements for 
Operating Nuclear Power Plants. 

1.2 Scope 

This guidance document clarifies regulatory requirements by providing how-to information, 
process and procedural guidance, and examples of industry best practice; it does not create 
additional requirements beyond those contained in RD-99.1. 

1.3 Relevant legislation and regulations 

The following provisions of the Nuclear Safety and Control Act (NSCA) and its regulations 
contain reporting requirements for licensees. The reporting requirements contained in RD-99.1 
are in addition to, or in some cases a modification of, the following requirements: 

• Paragraph 27(b) of the NSCA requires every licensee and every prescribed person to make 
the prescribed reports and to file them in the prescribed manner. In accordance with section 2 
of the NSCA, “prescribed” means prescribed by regulation of the CNSC. Accordingly, this 
paragraph obliges licensees who operate an NPP to file reports in accordance with any 
relevant requirements established by the CNSC. 

• Subsection 45(a) of the NSCA requires immediate notification when a place or vehicle is 
contaminated with nuclear substance in excess of prescribed limits. 

• Subsection 45(b) of the NSCA requires immediate notification if an event has occurred that is 
likely to result in the exposure of persons or the environment to a dose of radiation in excess 
of prescribed limits. 

• Subsection 9(4) of the General Nuclear Safety and Control Regulations (GNSCR) requires 
persons who carry on an activity without a licence in accordance with subsections 9(1) and 
(2) of the GNSCR to immediately notify the CNSC. 

• Section 15 of the GNSCR stipulates that every licensee shall notify the CNSC of (a) the 
persons who have authority to act for the licensee in the licensee’s dealings with the CNSC; 
(b) the names and position titles of the persons who are responsible for the management and 
control of the licensed activity; and (c) any change in the information referred to in (a) and 
(b) within 15 days of the change. 

• Section 28 of the GNSCR outlines the reporting requirements and procedures for record 
keeping and their disposal as required by the Act, the regulations made under the Act or a 
licence. A person who notifies the CNSC in accordance with subsection (2) shall file the 
record (or a copy of the record) with the CNSC at its request. 
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• Sections 29, 30 and 31 of the GNSCR specify general, safeguards and record deficiency 
reporting requirements. 

• Section 32 of the GNSCR requires every report to include the name and address of the 
sender, as well as the date on which it was completed. This section also defines the date of 
the filing of a report to be the date it is received by the CNSC. 

• Paragraph 6(2)(c) of the Radiation Protection Regulations (RPR) requires a licensee 
(including an operator of an NPP) to notify the CNSC, within the period specified in the 
licence, when the licensee becomes aware that an action level referred to in the licence has 
been reached. 

• Paragraph 16(a) of the RPR requires that when a licensee becomes aware that a dose of 
radiation received by and committed to a person or an organ or tissue may have exceeded an 
applicable dose limit prescribed by section 13, 14 or 15, the licensee shall immediately notify 
the person and the CNSC of the dose. In accordance with paragraph 16(e) of the same 
regulations, the licensee shall also report to the CNSC, within 21 days after becoming aware 
that the dose limit has been exceeded, the results of the investigation or on the progress that 
has been made in conducting the investigation in accordance with paragraph 16(c). 

• Subparagraphs 6(k)(ii) and 6(k)(iii) of the Class I Nuclear Facilities Regulations (CINFR) 
require licensees to notify and report information on any accidental or imminent accidental 
releases to offsite authorities. Paragraphs 12(1)(e) and (f) of the GNSCR set out obligations 
consistent with such notification and reporting. 

• Subsections 18(3) and 30(2) of the Nuclear Substances and Radiation Devices Regulations 
(NSRDR) capture situations related to exposure devices or sealed sources that require 
notification and reporting. Sections 35 and 38 of the same regulations are related to notifying 
and reporting situations for nuclear substances and radiation devices. 

• Sections 19, 21 and 22 of the Packaging and Transport of Nuclear Substances Regulations 
(PTNSR) provide notification and reporting requirements for events concerning 
transportation of nuclear substances and radiation devices. 

• Subsection 7.5(4) of the Nuclear Security Regulations (NSR) pertains to reporting threat and 
risk assessments to the CNSC within 60 days of completion of the assessment. In addition, 
sections 21 and 36 and subsection 44(2) include requirements for notification for other 
nuclear security-related events. 

2. Reporting Requirements 

The term “NSCA” in this document refers to the Nuclear Safety and Control Act and to any 
regulations made under it.  

As defined by the Interpretation Act, the term “calendar year” is a period of 12 consecutive 
months beginning on January 1.  

Where reports are to be filed or submitted to the CNSC as required throughout RD-99.1, they are 
to be provided to the CNSC designated officer or delegate, except where otherwise directed. At 
the time of publication, the CNSC designated officer is any of the Regulatory Program Directors 
of the Directorate of Power Reactor Regulation. 
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Reports are submitted to the CNSC in order to: 

• help the CNSC collect the information it needs to verify that licensees are complying with 
regulatory requirements and are operating NPPs safely 

• enable the CNSC to take timely and appropriate action in response to licensee non-
compliance or unforeseen circumstances 

• permit CNSC staff to compile the data necessary to perform trend analysis 

The two types of reporting covered in this section are: 

• event reporting 
• compliance monitoring reporting 

2.1 Event reporting 

The reporting requirements specified in RD-99.1 are consistent with the safety significance of the 
situation or event. This document provides guidance for determining the safety significance of 
situations or events according to the classification criteria given in the safety significance 
classification grading table (see Table 1). Engineering analysis and assessment and/or 
management judgment will be needed to apply the criteria effectively. 

Table 1 was developed using the methodology for risk estimation and evaluation of risk-informed 
decision making. Risk significance levels for events consider consequence and likelihood 
matrices for four scenarios, namely: 

• radiological risk to the public at a design basis accident 
• risk of negative impact to safety 
• health and safety risks to workers  
• risks to the environment due to radioactive releases and spills of hazardous substances 

2.1.1 General requirements for event reporting 

Situations and events of low safety significance are reported routinely under the RD-99 document 
suite. Early or immediate reporting is limited to situations or events that are of higher regulatory 
or safety significance classification grading that may require timely action by the CNSC.  

The reporting classification criteria allow both licensees and CNSC staff to focus on important 
issues associated with operating an NPP rather than on less significant situations or events.  

Tables 2 and 3 list situations or events that require reports or notifications not given in RD-99.1. 
The contents of the required reports or notifications are specified in the applicable legislative 
(statutory and regulatory) instrument.  

2.1.2 Requirements for event reporting 

2.1.2.1 Situations and events that require preliminary and detailed reports  

This section provides clarification and examples for some of the reporting requirements in 
RD-99.1. The following explanatory notes address the reporting requirements by the headings or 
by the specific reference numbers found in RD-99.1. 
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RD-99.1 requires that licensees provide preliminary reports for situations and events. A 
preliminary report may be made orally for immediate reports (to be followed by a written report) 
or directly in writing, as follows: 

• If required immediately, the report is made to the CNSC duty officer.  
• If required the next business day or within five business days, the report is made to the onsite 

CNSC staff. 

Oral reports will typically be used for situations or events where emergency response actions are 
required, such as fires.  

Templates that may be used to prepare an oral preliminary report, a preliminary report and a 
detailed report are available on the CNSC Web site at nuclearsafety.gc.ca 

Guidance on the criteria for situations and events requiring a preliminary and detailed report as 
specified in Table 1 of RD-99.1, can be found in Table 4. This information is based on previous 
experience where additional explanation and scenarios may be useful.  

Examples of events that may require the submission of an immediate preliminary report include a 
declared station emergency, a large loss of coolant accident, a generator fire, or terrorist activity 
at the NPP.  

Licensees are expected to use the item numbers of Table 1 of RD-99.1 that best correspond to the 
reported situation or event. If required, the licensee may report using multiple item numbers for 
the same single report. 

2.1.2.1.1 Submitting preliminary reports 

It is the licensee’s responsibility to determine the safety significance of the situations or events 
and report according to the timeframes given in RD-99.1.  

For situations and events where the licensee requires additional time to determine whether a 
report is necessary, the licensee submits the report no later than one day after management has 
determined that the situation or event is reportable.  

If, after further investigation, the licensee believes the event was not reportable, the licensee may 
provide a written justification to the appropriate CNSC designated officer or delegate to request 
the retraction of the report and the reclassification of the event as non-safety-significant. 

The licensee-determined risk and safety significance classification is reviewed by the appropriate 
CNSC designated officer or delegate. Discrepancies in risk and safety significance classification 
will be resolved by formal or informal correspondence, meetings and/or inspection of the 
licensee’s reporting process. 

2.1.2.1.2 Contents of preliminary reports 

No further guidance is needed at this time.  

2.1.2.1.3 Submitting detailed reports 

If the licensee determines that investigation beyond the preliminary report is unlikely to yield 
further relevant details or identify additional corrective actions to prevent recurrence of the event, 

 4 Draft 
 

http://www.nuclearsafety.gc.ca/


July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

then the licensee is not required to submit a detailed report. In this case, the preliminary report 
will serve as the regulatory closeout of the event. 

If the CNSC determines that more information should have been required for events where the 
licensee has not submitted a detailed report, formal and informal discussion between the CNSC 
and the licensee may be necessary for final resolution.  

If after further investigation the licensee believes the event was not reportable, the licensee may 
provide written justification to the CNSC designated officer or delegate requesting the retraction 
of the report.  

If the licensee requires an extension for submitting a detailed report, the licensee may provide 
informal written notification that should include the reason, and an estimate of the submission 
date, to the CNSC designated officer or delegate. 

2.1.2.1.4 Contents of detailed reports 

For situations or events specified in RD-99.1 Table 1, items 9–13, the contents of the detailed 
report given in RD-99.1, Table 3, line 7 should include the following information as applicable: 

• identification of affected systems 
• identification of equipment and components involved, including the design flow diagram 

reference number(s) and the coordinates of the relevant equipment 
• material type and code classification of the affected component 
• design and hydrostatic test pressure of the system 
• magnitude, size or quantification of the degradation or fault (e.g., approximate size, length, 

depth or leak rates, deviation from set point) 
• causes and circumstances of the degradation 
• consequences and effects of the degradation 
• code, standard or methodology used to assess the significance of the degradation 

For events reported under GNSCR section 31, the licensee grades the safety significance and 
provides the preliminary report accordingly. The need for a detailed report (within 21 days) will 
depend upon the safety significance of the event and if the preliminary report includes all the 
information required by GNSCR section 31. 

For the occurrence of an unplanned release of a nuclear or hazardous substance as specified in 
RD-99.1, Table 1, items 22–23 or GNSCR 29(1)(c), the contents of the detailed report given in 
RD-99.1, Table 3 , line 13 includes off-site monitoring results.  

2.1.2.2 Situations and events that require notifications and/or reports 

2.1.2.2.1 Reaching an action level 

No further guidance is needed at this time. 
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2.1.2.2.2 Performance and status of certified personnel reports 

The reporting requirement for the performance and status of certified personnel originates from 
the following sections of RD-204, Certification of Persons Working at Nuclear Power Plants: 

a. removal of a certified person from their duties is required under section 12.0; the basis for 
removal includes: 

i. failure of a re-qualification test as per subsection 12.1 
ii. failure to perform minimum shift duties as per subsection 12.2 
iii. inability to perform duties because of limitations in fitness for duty as per 

subsection 12.3 
iv. pending decertification as per subsection 12.4 

b. reinstatement of a certified person to their duties is required under section 13.0 
c. temporary assignments of a certified person to a position for which they are not certified are 

specified under section 14.0; operationally focused assignments consist of activities that 
utilize the knowledge and skills of a certified person and therefore maintain their competence, 
unlike non-operationally focused assignments 

2.1.2.2.3 Reports of problems identified by research findings or revised analyses 

For item (g) (in section 2.1.2.2.3 of RD-99.1), dealing with problems or potential problems, 
examples of the types of issues to be reported include: 

• hydriding of pressure tubes 
• feeder thinning 
• steam generator thinning 
• precipitation in heat exchangers 
• corrosion causing leakage 
• degradation of cable insulation due to radiation damage 
 
2.2 Compliance monitoring reporting 

2.2.1 General requirements for compliance monitoring reporting  

The CNSC requires scheduled reports for the purpose of determining if the licensee is in 
compliance with regulatory requirements. The scheduled reports will provide information 
regarding the status and performance of the NPP with respect to key safety and control areas. 
Safety and control areas include:  

• management system 
• human performance management  
• operating performance  
• safety analysis  
• physical design 
• fitness for service  
• radiation protection  
• conventional health and safety  
• environmental protection  
• emergency management and fire protection  
• waste management  
• security 
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• safeguards 
• packaging and transport 

Table 5 lists the documents containing reporting requirements for scheduled reports. If these 
documents are referenced in the operating licence, the reports are to be submitted according to the 
requirements in the respective document.  

Cross-reference of the safety and control areas with scheduled reports is given in Table 6.  

2.2.2 Requirements for scheduled reporting 

2.2.2.1 Quarterly reports 

2.2.2.1.1 Non-compliance report 

For RD-99.1 section 2.1.2.1.1 items (a) and (b), the licensee may report low safety significant 
contraventions of the NSCA, regulations, orders and licence in the quarterly reports as per 
GNSCR 29(3). However, medium or high safety significant contraventions are still reported as 
GNSCR events under section 2.1 of RD-99.1. 

2.2.2.1.2 Safety performance indicators report 

Specifications for the safety performance indicators set out in section 2.2.2.1.2 of RD-99.1 are in 
Appendix A. 

Table 8 contains the list of overall safety performance indicators (SPIs), divided by the functional 
areas shown in Table 7. The overall SPIs provide national and international comparison of the 
performance of NPPs for annual reports. Overall SPIs measure the plant-wide performance of the 
NPP and are selected because of international usage. Overall SPIs are intended to be easily 
understood and meaningful to the Commission Tribunal and the public in providing relative 
historical and overall perspective regarding the performance of NPPs. Overall SPIs are too high-
level to be diagnostic about the performance of specific operational programs or processes. 

Table 9 contains the list of specific SPIs, divided by functional area and categorized by 
corresponding safety and control area (SCA) shown in Table 7. The specific SPIs signal changes 
in the performance of SCAs and are used in conjunction with compliance monitoring activities. 
Specific SPIs measure the normal performance of operational programs and processes that enable 
SCAs or are outputs of SCAs. Specific SPIs are intended to be sensitive to changes in 
performance of corresponding SCA that support the licensing basis for the NPP. CNSC staff 
follow up on changes in specific SPI data with compliance activities to determine the nature of 
the changes. Specific SPI data is unique to the working-level programs and processes which are 
arranged differently at each NPP. Therefore, this data is only used for compliance monitoring and 
is not used to compare NPPs. 

The data sheets for the safety performance indicators set out in section 2.2.2.1.2 of RD-99.1 are 
available on the CNSC Web site at nuclearsafety.gc.ca. The data sheets are provided for 
illustrative purposes. Licensees may choose to use the data sheets herein, develop their own or 
use a combination of both. If the same data is provided in reports to other organizations, licensees 
can submit copies of the report with a cover letter indicating where in the report the data can be 
found. However, it is essential that all information requested on the data sheets be provided. 
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2.2.2.2 Annual reports 

2.2.2.2.1 Report on environmental protection performance  

No further guidance is needed at this time. 

2.2.2.2.2 Report of occupational radiation protection performance  

For RD-99.1 section 2.2.2.2.2, item a) (iii.), licensees are expected to report on planned program 
initiatives that have or are expected to result in improvements in the radiation protection program, 
which have been identified through activities including, but not limited to, the use of operating 
experience, benchmarking, audits and assessments. 

For RD-99.1 section 2.2.2.2.2, item b) (iii.), licensees are expected to report on ALARA (as low 
as reasonably achievable) initiatives defined in an approved long-term ALARA plan/document. 
Approved initiatives to reduce the probability or consequences of potential exposures are also to 
be included. Reporting of task specific activities, not documented in a long-term ALARA 
Plan/document is not required. 

2.2.2.2.3 Report on the progress of research and development activities 

Where a common industry strategy and report exist, mechanisms may be utilized to submit a 
single report with appropriate references among the licensees. 

2.2.2.2.4 Report on the risk and reliability of the NPP 

For RD-99.1 section 2.2.2.2.4, item a), a brief explanation should be provided for changes from 
previous years in the list of systems important to safety or in the assigned reliability target. The 
licensee provides the information included in the template found in Appendix B. 

For item e) ii, the licensee may choose to use bounding evaluations for specific impact 
calculations. The cumulative impact of test deferrals needs to account for all test deferrals for the 
system over the year.  

2.2.2.2.5 Report on fuel performance  

The licensee provides the information included in the template available on the CNSC Web site at 
nuclearsafety.gc.ca 

2.2.2.2.6 Report on the performance of certified personnel 

This section refers to certification training, initial examinations and re-qualification testing 
conducted in the previous calendar year. The required dates include the start and end day, month 
and year of each distinct activity, course or stage.  

2.2.2.2.7 Report on reactivity management  

No further guidance is needed at this time. 

2.2.2.2.8 Report on nuclear substances 

No further guidance is needed at this time. 
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2.2.2.3 Other special periodic reports 

2.2.2.3.1 Updates to facility descriptions and final safety analysis report  

When submitting an update to the final safety analysis report according to RD-99.1 section 
2.2.2.3.1, the licensee includes, at the beginning of the report, a safety report revision summary 
sheet highlighting the differences between the existing and updated safety reports.  

The revision summary includes: 

• list of sections with changes in existing analyses or any new analyses 
• reasons for updating the analysis  
• summary of key changes in methodologies, major assumptions or reactor operating states 
• changes in findings or results that may cause a reconsideration of the conclusions of the 

safety report 
• list of affected operating policies and principles and operational safety requirements 

documents 

2.2.2.3.2 Station security report  

The requirements for this report are provided in sections 3 and 16 of the NSR, and the 
expectations for updating the security report are provided in G-274, Security Programs for 
Category I or II Nuclear Material or Certain Nuclear Facilities. 

2.2.2.3.3 Operational security report  

No further guidance is needed at this time. 

2.2.2.3.4 Revised preliminary decommissioning 

CNSC regulatory document G-219, Decommissioning Planning for Licensed Activities, provides 
guidance regarding the preparation of decommissioning plans for activities licensed by the 
CNSC. It also provides the basis for calculating the financial guarantees discussed in the 
regulatory document G-206, Financial Guarantees for the Decommissioning of Licensed 
Activities. CSA standard N294, Decommissioning of Facilities Containing Nuclear Substances, 
provides direction on the decommissioning of licensed facilities, and specifies requirements for 
the planning, preparation, execution and completion of decommissioning. CSA standard 
N286-05, Management System Requirements for Nuclear Power Plants, provides management 
system requirements for the decommissioning lifecycle phase. 
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Tables 

Table 1. Safety significance of non-compliances 

Safety 
significance 

classification 

Description 
 

Classification criteria Reporting time 

High A situation or 
event that has a 
major impact on 
public, plant or 
environmental 
safety, or on 
Canada’s 
international 
obligations. 

a) a barrier is seriously degraded 
OR 
b) one or more levels of defence 

are lost because of the 
discovery (or discoveries) so 
that the primary safety function 
capability to protect the 
barrier(s) is inadequate for 
certain accident sequences in 
the design basis envelope 

OR 
c) the non-compliance causes or 

identifies a new initiating event 
or an increase of the frequency 
of certain initiating events and 
challenges to safety systems 
and personnel, leading to a 
major impact on risk 

OR 
d) the level of operational 

performance and safety culture 
is unacceptable 

OR 
e) the non-compliance seriously 

compromises Canada’s 
international obligations 

Submit a preliminary 
report immediately and 
follow up with a 
detailed report within 
60 days. 
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Safety Description Classification criteria Reporting time 
significance  

classification 

Medium A situation or 
event that has a 
significant impact 
on public, plant or 
environmental 
safety, or on 
Canada’s 
international 
obligations. 

a) a barrier is degraded 
OR 
b) one or more levels of defence 

are significantly affected 
because of the discovery (or 
discoveries), but the primary 
safety function capability to 
protect the barrier(s) is 
adequate for certain accident 
sequences in the design basis 
envelope, or is inadequate for 
certain accident sequences 
beyond the design basis 
envelope 

OR 
c) the non-compliance causes or 

identifies a new initiating event 
or an increase of the frequency 
of certain initiating events and 
challenges to safety systems 
and personnel, leading to a 
significant impact on risk 

OR 
d) the level of operational 

performance and safety culture 
is inadequate 

OR 
e) the non-compliance is such that 

Canada’s international 
obligations are compromised 

Submit a preliminary 
report by the next 
business day and follow 
up with a detailed 
report within 60 days. 
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Safety Description Classification criteria Reporting time 
significance  

classification 

Low A situation or 
event that may 
have a small 
impact on public, 
plant or 
environmental 
safety, or on 
Canada’s 
international 
obligations. 

a) a barrier is affected by the non-
compliance 

OR 
b) one or more levels of defence 

are affected by the discovery 
(or discoveries), but the 
primary safety function 
capability to protect the 
barrier(s) is still considered 
robust for certain accident 
sequences in the design basis 
envelope, or adequate for 
certain accident sequences 
beyond the design basis 
envelope 

OR 
c) the non-compliance causes or 

identifies a new initiating event 
or an increase of the frequency 
of certain initiating events and 
challenges to safety systems 
and personnel, leading to a 
small impact on risk 

OR 
d) the level of operational 

performance and safety culture 
needs improvement 

OR 
e) the non-compliance is such that 

Canada’s international 
obligations are affected 

Submit a preliminary 
report within five 
business days. 
A low safety significant 
non-compliance event 
can be reported through 
a preliminary report or 
through RD-99.1 
section 2.2.2.1.1 (see 
GD-99.1, Table 2, Item 
2, Note 2). 
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Table 2: Requirements for reportable events 

No. Category Applicable section of NSCA or regulations as 
of the date of publication of this document 

CNSC-specific 
requirements 

1. Theft or loss 
of nuclear 
substance, 
prescribed 
equipment or 
prescribed 
information 

GNSCR 29(1)(a):  
a situation referred to in paragraph 27(b) of the 
Act 
 
NSCA 27(b)(i): 
Every licensee and every prescribed person shall: 
(b) make the prescribed reports and file them in 

the prescribed manner, including a report on: 
(i) any theft or loss of a nuclear substance, 

prescribed equipment or prescribed 
information that is used in carrying on any 
activity that is authorized by this Act 

In addition to the reporting 
requirements specified in 
GNSCR 29(1), the licensee 
shall include in the 
preliminary report the 
information specified in 
section 2.1 of RD-99.1.  
 
In addition to the reporting 
requirements specified in 
GNSCR 29(1), the licensee 
shall include in the full 
report the information 
specified in the detailed 
report found in section 2.1 
of RD-99.1.  
 
The licensee shall submit 
the full report for GNSCR 
29(1) events within 60 days 
of submitting the 
preliminary report (note that 
this is longer than the 21 
days specified in 
GNSCR 29(2)). 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

2. Non-
compliance 

GNSCR 29(1)(a): 
a situation referred to in paragraph 27(b) of the 
Act 
 
NSCA 27(b)(ii): 
Every licensee and every prescribed person shall: 
(b) make the prescribed reports and file them in 

the prescribed manner, including a report on: 
(ii) any contravention of this Act in relation to an 

activity that is authorized by this Act and any 
measure that has been taken in respect of the 
contravention 

 
Notes: 
1. Contraventions of the minimum shift 

complement are contraventions of a licence 
issued through the Act and would therefore be 
reported under this clause of the GNSCR. 

  
2. Low-safety-significance contraventions can be 

reported through event reports or reported 
through RD-99.1 section 2.2.2.1.1.  

 
3. For reports of non-compliance of a licence 

condition submitted under GNSCR 29(1)(a), 
licensees are to include a description of the 
nature of the non-compliance of the licence 
condition, referring to any relevant compliance 
verification criteria for the licence condition in 
the Licence Conditions Handbook, as 
appropriate.  
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

3. Transfer or 
disclosure of 
prescribed 
information 

GNSCR 29(1)(a): 
a situation referred to in paragraph 27(b) of the 
Act 
 
NSCA 27(b)(ii): 
Every licensee and every prescribed person shall: 
(b) make the prescribed reports and file them in 

the prescribed manner, including a report on: 
(ii) any contravention of this Act in relation to an 

activity that is authorized by this Act and any 
measure that has been taken in respect of the 
contravention 

 
NSCA 48(b) 
Every person commits an offence who: 
(b) discloses prescribed information, except 

pursuant to the regulations 
 
GNSCR 23(1) 
23. (1) No person shall transfer or disclose 

prescribed information unless the person 
(a) is legally required to do so, or 
(b) transfers or discloses it to 
(i) a minister, employee or other person acting on 

behalf or under the direction of the 
Government of Canada, the government of a 
province or any of their agencies for the 
purpose of assisting themselves in exercising a 
power or performing a duty or function 
lawfully conferred or imposed on them, 

(ii) an official of a foreign government or an 
international agency, for the purpose of 
meeting obligations imposed by an 
arrangement made between the Government 
of Canada and the foreign government or 
international agency, 

(iii) a worker, for the purpose of enabling the 
worker to perform duties assigned by the 
licensee, or  

(iv) a person who is legally required or authorized 
to obtain or receive the information 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

4. Misuse of 
anything 
intended to 
protect the 
health and 
safety of 
persons or 
the 
environment 

GNSCR 29(1)(a):  
a situation referred to in paragraph 27(b) of the 
Act 
 
NSCA 27(b)(ii): 
Every licensee and prescribed person shall: 
(b) make the prescribed reports and file them in 

the prescribed manner, including a report on: 
(ii) any contravention of this Act in relation to an 

activity that is authorized by this Act and any 
measure that has been taken in respect of the 
contravention 

 
GNSCR 17(b): 
Every worker shall: 
(b) comply with the measures established by the 

licensee to protect the environment and the 
health and safety of persons, maintain 
security, control the levels and doses of 
radiation, and control releases of radioactive 
nuclear substances and hazardous substances 
into the environment 

 
NSCA 48(a), (i) and (k): 
Every person commits an offence who: 
(a) alters, otherwise than pursuant to the 

Regulations or a licence, or misuses any thing 
the purpose of which is to: 

(i) protect the environment or the health or safety 
of persons from any risk associated with the 
development, production or use of nuclear 
energy or the possession or use of a nuclear 
substance, prescribed equipment or prescribed 
information, or 

(k) fails to comply with this Act or any regulation 
made pursuant to this Act. 

 

 

 16 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

5. Exposure in 
excess of 
legal 
radiation 
dose limits 

GNSCR 29(1)(b): 
the occurrence of an event that is likely to result 
in the exposure of persons to radiation in excess 
of the applicable radiation dose limits prescribed 
by the Radiation Protection Regulations 
 
NSCA 45(b): 
Every person who, on reasonable grounds, 
believes that: 
(b) an event has occurred that is likely to result in 

the exposure of persons or the environment to 
a dose of radiation in excess of the prescribed 
limits, shall immediately notify the CNSC or 
an appropriate authority of the location and 
circumstances of the contamination or event 

 
RPR 16: 
When a licensee becomes aware that a dose of 
radiation received by and committed to a person 
or an organ or tissue may have exceeded an 
applicable dose limit prescribed by section 13, 14 
or 15, the licensee shall: 
(a) immediately notify the person and the CNSC 

of the dose 
(b) require the person to leave any work that is 

likely to add to the dose 
(c) conduct an investigation to determine the 

magnitude of the dose and to establish the 
causes of the exposure 

(d) identify and take any action required to 
prevent the occurrence of a similar incident 

(e) within 21 days after becoming aware that the 
dose limit has been exceeded, report to the 
CNSC the results of the investigation or on 
the progress that has been made in conducting 
the investigation 

 

6. Nuclear 
substance 
release 

GNSCR 29(1)(c): 
a release, not authorized by the licence, of a 
quantity of radioactive nuclear substance into the 
environment 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

7. Contingency 
plan 

GNSCR 29(1)(d): 
a situation or event that requires the 
implementation of a contingency plan in 
accordance with the licence 

 

8. Breach of 
security 

GNSCR 29(1)(e): 
an attempted or actual breach of security or act of 
sabotage at the site of the licensed activity 

 

9. Failure, 
degradation 
or 
weakening 
of structures, 
systems or 
components  

GNSCR 29(1)(f): 
information that reveals the incipient failure, 
abnormal degradation or weakening of any 
component or system at the site of the licensed 
activity, the failure of which could have a serious 
adverse effect on the environment or constitutes 
or is likely to constitute or contribute to a serious 
risk to the health and safety of persons or the 
maintenance of security 

 

10. Work 
disruption 

GNSCR 29(1)(g): 
an actual, threatened or planned work disruption 
by workers 

 

11. Serious 
illness or 
injury 

GNSCR 29(1)(h): 
a serious illness or injury incurred or possibly 
incurred as a result of the licensed activity 

 

12. Death GNSCR 29(1)(i): 
the death of any person at a nuclear facility 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

13. Financial 
status 

GNSCR 29(1)(j): 
the occurrence of any of the following events: 
(i) the making of an assignment by or in respect 

of the licensee under the Bankruptcy and 
Insolvency Act 

(ii) the making of a proposal by or in respect of 
the licensee under the Bankruptcy and 
Insolvency Act 

(iii) the filing of a notice of intention by the 
licensee under the Bankruptcy and Insolvency 
Act 

(iv) the filing of a petition for a receiving order 
against the licensee under the Bankruptcy and 
Insolvency Act 

(v) the enforcement by a secured creditor of a 
security on all or substantially all of the 
inventory, accounts receivable or other 
property of the licensee that was acquired for, 
or used in relation to, a business carried on by 
the licensee 

(vi) the filing in court by the licensee of an 
application to propose a compromise or an 
arrangement with its unsecured creditors or 
any class of them under section 4 of the 
company’s Creditors Arrangement Act 

(vii) the filing in court by the licensee of an 
application to propose a compromise or an 
arrangement with its secured creditors or any 
class of them under section 5 of the 
Companies’ Creditors Arrangement Act 

(viii) the making of an application for a winding-
up order by or in respect of the licensee 
under the Winding-up and Restructuring Act 

(ix) the making of a liquidation, bankruptcy, 
insolvency, reorganization or like order in 
respect of the licensee under provincial or 
foreign legislation 

(x) the making of a liquidation, bankruptcy, 
insolvency, reorganization or like order in 
respect of a body corporate that controls the 
licensee under provincial or foreign 
legislation 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

14. Safeguards GNSCR 30: 
(1) Every licensee who becomes aware of any of 

the following situations shall immediately 
make a preliminary report to the CNSC of the 
situation and of any action that the licensee 
has taken or proposes to take with respect to 
it: 

(a) interference with or an interruption in the 
operation of safeguards equipment or the 
alteration, defacement or breakage of a 
safeguards seal, other than in accordance with 
the safeguards agreement, the Act, the 
Regulations made under the Act or the licence 

 
(2) Every licensee who becomes aware of a 

situation referred to in subsection (1) shall file 
a full report of the situation with the CNSC 
within 21 days after becoming aware of it 
(unless some other period is specified in the 
licence) and the report shall contain the 
following information: 

(a) the date, time and location of becoming aware 
of the situation 

(b) a description of the situation and the 
circumstances 

(c) the probable cause of the situation 
(d) the adverse effects on the environment, the 

health and safety of persons and the 
maintenance of national and international 
security that have resulted or may result from 
the situation 

(e) the effective dose and equivalent dose of 
radiation received by any person as a result of 
the situation 

(f) the actions that the licensee has taken or 
proposes to take with respect to the situation 

The licensee shall submit 
the full report for GNSCR 
30 (1) events within 60 days 
of submitting the 
preliminary report. 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

15. Safeguards GNSCR 30: 
(1) Every licensee who becomes aware of any of 

the following situations shall immediately 
make a preliminary report to the CNSC of the 
situation and of any action that the licensee 
has taken or proposes to take with respect to 
it: 

(b) the theft, loss or sabotage of safeguards 
equipment or samples collected for the 
purpose of a safeguards inspection, damage to 
such equipment or samples, or the illegal use, 
possession, operation or removal of such 
equipment or samples 

 

16. Deficiency 
in records 

GNSCR 31: 
(1) Every licensee who becomes aware of an 

inaccuracy or incompleteness in a record that 
the licensee is required to keep by the Act, the 
regulations made under the Act or the licensee 
shall file a report of the inaccuracy or 
incompleteness with the CNSC within 21 
days after becoming aware of it, and the 
report shall contain the following information: 

(a) the details of the inaccuracy or 
incompleteness 

(b) any action that the licensee has taken or 
proposes to take with respect to the 
inaccuracy or incompleteness 

 
(2) Subsection (1) does not apply to a licensee if: 
(a) the licence contains a term or condition that 

requires the licensee to report inaccuracies or 
incompleteness in a record to the CNSC 

(b) the inaccuracy or incompleteness in the record 
could not reasonably be expected to lead to a 
situation in which the environment, the health 
and safety of persons or national security is 
adversely affected 

In addition to the reporting 
requirements specified in 
GNSCR 31, the licensee 
shall include in the 
preliminary report the 
information specified in 
section 2.1 of RD-99.1 
 
In addition to the reporting 
requirements specified in 
GNSCR 31, the licensee 
shall include in the full 
report the information 
specified in the detailed 
report found in section 2.1 
of RD-99.1 
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No. Category Applicable section of NSCA or regulations as CNSC-specific 
of the date of publication of this document requirements 

17. Reaching an 
action level 

RPR 6: 
(1) In this section, “action level” means a specific 

dose of radiation or other parameter that, if 
reached, may indicate a loss of control of part 
of a licensee’s radiation protection program 
and triggers a requirement for specific action 
to be taken 

(2) When a licensee becomes aware that an action 
level referred to in the licence for the purpose 
of this subsection has been reached, the 
licensee shall: 

(a) conduct an investigation to establish the cause 
for reaching the action level 

(b) identify and take action to restore the 
effectiveness of the radiation protection 
program implemented in accordance with 
section 4 

(c) notify the CNSC within the period specified in 
the licence 

See RD-99.1 Section 
2.1.2.2.1 
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Table 3. Requirements for notifications or reports 

No. Report title Time to submit 
preliminary 

report or notify 
the CNSC 

Time to submit 
detailed report 

(days) 

Source 
document 

1. Notification of a place or 
vehicle contaminated with 
nuclear substance in excess of 
prescribed limit 

Immediately --- NSCA 45(a) 

2. Notification of off-site 
authorities of an accidental 
release or the imminence of an 
accidental release 

--- --- CINFR 
6(k)(ii) 

3. Notification of sealed source 
leakage 

Immediately --- NSRDR 18(3) 

4. Notifications and reports 
related to exposure devices and 
sealed source assemblies 

Immediately 21 NSRDR 
30(2), 38(2) 

5. Notifications and reports 
related to tracer or subsurface 
tracer studies 

Before conducting 
the study 

Within 60 days 
after using a 
nuclear 
substance 

NSRDR 35 

6. Notifications and reports 
related to nuclear substances 
and radiation devices 

Immediately 21 NSRDR 38 

7. Sealed source tracking report --- At least 7 days 
before transfer 
out or export, 
and within 48 
hours of receipt 
or import 

CMD05-H32 

8. Notification of performing an 
activity without a licence 

Immediately --- GNSCR 9(4) 

9. Notification of a licensee 
change of person dealing with 
the CNSC 

15 days after the 
change occurs 

--- GNSCR 15 

10. Notification of the disposal of 
records 

At least 90 days 
before the date of 
disposal 

--- GNSCR 28 

11. Packaging and transportation 
dangerous occurrences 

Immediately 21 PTNSR 19 

12. Opening of packages 
occurrences 

Immediately --- PTNSR 21 
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No. Report title Time to submit Time to submit Source 
preliminary 

report or notify 
the CNSC 

detailed report document 
(days) 

13. Undeliverable consignments Notify the CNSC --- PTNSR 22 

14. Records of facility-specific 
threat and risk assessment 

--- Within 60 days 
after completion 
of the assessment 

NSR 7.5(4) 

15. List of authorized persons Upon request --- NSR 19(2) 

16. Revocation of authorization by 
licensee 

Immediately --- NSR 21 

17. Notification of security 
exercise 

At least 60 days 
before the exercise 

--- NSR 36(3) 

18. List of authorized persons to 
whom a facility-access security 
clearance has been granted 

Upon request --- NSR 43(2) 

19. Notification of revocation from 
list of authorized persons 

Immediately --- NSR 44(2) 
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Table 4. Guidance for situations and events specific to NPPs requiring reports 

No. Description 

Health and safety 

1. GNSCR 29(1)(b), covers scenarios where a person likely has received a reportable 
radiation dose under the RPR. In this scenario, a situation occurred where there is no 
reportable dose, but the lack of reportable dose is due to fortuitous circumstances rather 
than to approved procedures. 

Process failures 

2. No further guidance is needed at this time. 

3. The licensee must report the situation or event that requires a shutdown, not the actual 
shutdown. Therefore, if a licensee were to deviate from the requirements of the licence 
condition, the version-controlled document or licensee document requiring notification 
of change (and not shutdown) when required, the licensee must still report the situation 
or event under the appropriate clause.  

Safety systems 

4–7. No further guidance is needed at this time. 

8. For (a), items that could be reported are found through testing. This is different than in 
26(a) where the reported items are found via operating experience. 

Pressure boundaries 

9. Cracks that are not likely to propagate and those that are shallow may not be safety 
significant. 
Licensees report relief devices that fail to open or open at a pressure above the 
hydrostatic test pressure under this item via preliminary and detailed reports.  
Licensees should note that the maximum set point is the one currently in use for the 
system and not necessarily its design pressure; that is, the maximum set point may be 
lower than the design pressure. The CNSC interprets hydrostatic testing to include 
pneumatic testing for those systems that can only be tested pneumatically. 

10–13. No further guidance is needed at this time. 

Reactor and turbine control 

14. Reactor power refers to control of both bulk and local reactor power levels. 

Security 

15. These reporting requirements generally address situations or events that are beyond the 
direct control of the licensee, but that are reportable nonetheless.  
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No. Description 

16. Misuse of security-related equipment includes events related to the unintentional or 
negligent discharge of firearms or other prohibited weapons.  

Emergency 

17. The nuclear emergency plan referred to in Table 1 (17) of RD-99.1 is the one referenced 
by the licence condition. The title of the plan used by licensees may vary.  

18. For this item, the terminology used by various licensees may vary, but RD-99.1 requires 
licensees to report any situation or event where the licensee has mobilized a response 
team because there was a hazard to the safe operation of the NPP, to the health and 
safety of persons or to the environment. Licensees should consider a hazard to exist 
when the situation would not have resolved itself and an intervention was required. 
Licensees should not report responses to medical situations or injuries under this section 
since they will report serious illnesses or injuries according to GNSCR 29(1)(h).  

External events 

19. No further guidance is needed at this time. 

20. External events are outside the control of the NPP, such as algae runs, fires, floods, 
plane crashes, gas explosions, gas releases, high winds, missiles or ice conditions.  

Internal fires 

21. Such events include but are not limited to: uncontrolled fires such as pump fires, trash 
can fires, electrical cabinet fires, oil spill fires, electrical cable fires (including smoking 
wires), high energy arc faults and explosions. 

Testing and monitoring 

22–23. No further guidance is needed at this time. 

Hazards not addressed in version-controlled documents or licensee documents requiring 
notification of change 

24. For (a), items that could be reported are found through operating experience. This is 
different than in 10(a) where the reported items are found via testing. 
For (i) and (j), examples of items or documentation that could be reported are those that 
are found to be counterfeit, fraudulent or suspect. 

Programmatic failures 

25. These events relate to programmatic failures documented in the version-controlled 
documents or the licensee documents requiring notification of change.  
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No. Description 

Environment 

26. Events to be reported due to this criterion include those that result in a contravention of 
any federal or provincial regulation, or a licence, permit or certificate issued by a 
municipal, provincial or other federal authority. This includes contraventions of the 
Fisheries Act, Species at Risk Act, Migratory Birds Convention Act and Canada Water 
Act. If licensees are required to submit reports to other government departments due to 
an environmental event, sending a copy of the report to the CNSC will satisfy this 
requirement. 

Other reportable situations and events 

27. These criteria should be used for events that could draw public attention through media 
reports or for events that are reported to other government departments that have not 
otherwise been reported to the CNSC in another clause of this regulatory document. It 
can also be used for security events that the licensee believes should be reported but for 
which RD-99.1 contains no reporting clause. These criteria should include information 
disclosed through RD/GD-99.3, Requirements and Guidance for Public Information 
and Disclosure.  
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Table 5: Documents containing reporting requirements  

No. Report title Time to submit preliminary report or  
notify the CNSC 

Source document 

1. Periodic inspection 
of CANDU NPP 
components 

For items inspected during a scheduled 
maintenance outage, file periodic inspection 
report within 90 days of completion of the outage. 
For items not inspected during a scheduled 
maintenance outage, file periodic inspection 
report within 90 days of completion of the 
planned inspection period. 

CSA N285.4 

2. Periodic inspection 
of CANDU NPP 
containment 
components 

For items inspected during a scheduled 
maintenance outage, file periodic inspection 
report within 90 days of completion of the outage. 
For items not inspected during a scheduled 
maintenance outage, file periodic inspection 
report within 90 days of completion of the 
planned inspection period. 

CSA N285.5 

3. In-service 
examination and 
testing 
requirements for 
concrete 
containment 
structures of 
CANDU NPPs 

As specified in the standard.  CSA N287.7 

4. Accounting and 
reporting of 
uranium, 
plutonium and 
thorium 

Various reports and forms submitted in 
accordance with schedules in RD-336. 

RD-336 

5. Life extension of 
nuclear power 
plants 

Various reports and plans submitted in 
accordance with RD-360 

RD-360 

 

 28 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

Table 6: Categorization of reports by CNSC Safety and Control Areas 

Functional Area Safety and Control Area Report # Report Title 

Management System 2.2.2.1.1 
2.2.2.1.2 

Non-compliance report* 
Safety performance indicator report* 

Human Performance 
Management 

2.2.2.1.1 
2.2.2.1.2 
2.2.2.2.6 
 

Non-compliance report* 
Safety performance indicator report* 
Report on the performance of certified 
personnel 

Management 

Operating Performance 2.2.2.1.1 
2.2.2.1.2 

Non-compliance report* 
Safety performance indicator report* 

Safety Analysis 2.2.2.1.1 
2.2.2.1.2 
2.2.2.2.4 
 
2.2.2.2.5 
2.2.2.2.7 
2.2.2.3.1 

Non-compliance report* 
Safety performance indicator report* 
Report on the risk and reliability of the 
NPP 
Report on fuel performance 
Report on reactivity management 
Updates to facility descriptions and final 
safety analysis report 

Physical Design 2.2.2.1.1 
2.2.2.1.2 
2.2.2.2.5 

Non-compliance report* 
Safety performance indicator report* 
Report on fuel performance 

Facility and 
Equipment 

Fitness for Service 2.2.2.1.1 
2.2.2.1.2 

Non-compliance report* 
Safety performance indicator report* 

Radiation Protection 2.2.2.1.1 
2.2.2.1.2 
2.2.2.2.2 

Non-compliance report* 
Safety performance indicator report* 
Report of occupational radiation 
protection performance  

Conventional Health and 
Safety 

2.2.2.1.1 
2.2.2.1.2 

Non-compliance report* 
Safety performance indicator report* 

Environmental Protection 2.2.2.1.1 
2.2.2.1.2 
2.2.2.2.1 

Non-compliance report* 
Safety performance indicator report* 
Report of environmental protection 
performance  

Emergency Management 
and Fire Protection 

2.2.2.1.1 
2.2.2.1.2 

Non-compliance report* 
Safety performance indicator report* 

Core Control 
Processes 

Waste Management 2.2.2.1.1 
2.2.2.1.2 
2.2.2.3.4 

Non-compliance report* 
Safety performance indicator report* 
Revised preliminary decommissioning 
plan 
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Functional Area Safety and Control Area Report # Report Title 

Security 2.2.2.1.1 
2.2.2.1.2 
2.2.2.3.2 
2.2.2.3.3 

Non-compliance report* 
Safety performance indicator report* 
Station security report 
Operational security report 

Safeguards 2.2.2.1.1 
2.2.2.1.2 

Non-compliance report*  
Safety performance indicator report* 

Packaging and Transport 2.2.2.1.1 
2.2.2.1.2 

Non-compliance report*  
Safety performance indicator report* 

Notes: 
1. * The indicated reports contain information from all safety and control areas.  
2. Research and development activities can involve all 14 SCAs; therefore report number 2.2.2.2.3, 
“Report on the Progress of Research and Development Activities” can be submitted for each area.  
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Table 7: Functional areas with corresponding safety and control areas 
 

Functional area: Management 

SCA number SCA title 

M1 Management System 

M2 Human Performance Management 

M3 Operating Performance 
Functional area: Facility and Equipment 

SCA number SCA title 

F1 Safety Analysis 

F2 Physical Design 

F3 Fitness for Service 
Functional area: Core Control Processes 

SCA number SCA title 

C1 Radiation Protection 

C2 Conventional Health and Safety 

C3 Environmental Protection 

C4 Emergency Management and Fire Protection 

C5 Waste Management 

C6 Security 

C7 Safeguards 

C8 Packaging and Transport 
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Table 8: Summary of overall SPIs by functional area 

Functional area SPI ID 
number 

SPI title SPI location 

OA-01 Forced Loss Rate Page 35 Management 

OA-02 Unplanned Capability Loss Factor Page 36 

OA-03 Safety System Performance (pressurized 
heavy water reactor) 

Page 37 Facility and equipment 

OA-04 Chemistry Performance (pressurized heavy 
water reactor) 

Page 38 

OA-05 NPP Radiation Dose Page 39 

OA-06 Industrial Safety Accident Rate Page 41 

Core control processes 

OA-07 Contractor Industrial Safety Accident Rate Page 42 
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Table 9: Summary of specific SPIs by both functional area and SCA 

Safety and control area SPI ID 
number 

SPI title SPI location 

Functional area: Management 

Management system M1-01 Corrective-Action Management Page 43 

M2-01 Training Events Page 44 

M2-11 Simulator Configuration Control Page 45 

M2-12 Initial Certification Examination and Re-
Qualification Test Results 

Page 46 

M2-21 Operational Procedure Modification Page 47 

M2-22 Hours of Work Page 48 

Human performance 

M2-23 Minimum Shift Complement Actions Page 49 

M3-01 Chemistry Control Page 50 

M3-02 Operating Experience Reporting Page 54 

M3-03 Chemistry Compliance Page 55 
Operating performance 

M3-04 Unplanned Transients Page 59 
Functional area: Facility and equipment 

Safety analysis N/A No SPIs defined at this time N/A 

Physical design F2-01 Equipment Configuration Control Page 60 

F3-01 Preventive Maintenance Effectiveness Page 63 

F3-02 Incomplete Safety System Tests Page 65 

F3-03 Corrective Maintenance Backlog Page 66 

F3-04 Deficient/Elective Maintenance Backlog Page 66 

F3-05 Preventive Maintenance Deferrals Page 67 

F3-06 Average Work Week Schedule Adherence Page 68 

F3-07 Safety Systems Unavailability Page 69 

F3-08 Pressure Boundary Degradations Page 70 

Fitness for service 

F3-09 High Critical Component Failure Page 71 
Functional area: Core control processes 

C1-01 Radiation Hazard Control Page 72 
Radiation protection 

C1-02 Worker Dose Control Page 73 

Conventional health and 
safety 

C2-01 Maximum Reasonable Potential for Harm 
Events Page 74 
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Safety and control area SPI ID 
number 

SPI title SPI location 

C2-02 Accident Frequency Page 75 

C2-03 Accident Severity Page 76 

C3-01 Environmental Monitoring Equipment 
Unavailability Page 77 

Environmental protection 
C3-02 Environmental Releases Page 78 

C4-01 Emergency Response Drill Participation Page 79 
Emergency management 
and fire protection C4-02 Emergency Response Resources Preventive 

Maintenance 
Page 80 

Waste management C5-01 Waste Volume Page 81 

Security C6-01 Security Screening Device Reliability Page 82 

Safeguards N/A No SPIs defined at this time N/A 

Packaging and transport C8-01 Transport of Dangerous Goods Training 
Program 

Page 83 
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Appendix A: Safety Performance Indicator Specifications 

A.1 Overall Safety Performance Indicators 

A.1.1 Management  

OA-01 - Forced Loss Rate 

Forced Loss Rate 

SPI number: OA-01 

Purpose: To monitor industry progress in minimizing outage time and power reductions that 
result from unplanned equipment failures, human errors, or other conditions during the 
operating period (excluding planned outages and their possible unplanned extensions). 
This indicator reflects the effectiveness of plant programs and practices in maintaining 
systems available for safe electrical generation when the plant is expected to be at the 
grid dispatcher’s disposal. 

Definition Forced loss rate is defined as the ratio of all unplanned forced energy losses during a 
given period of time to the reference energy generation minus energy generation losses 
corresponding to planned outages and any unplanned outage extensions of planned 
outages, during the same period, expressed as a percentage. 

Required Data: For each reactor unit: 
1. reference energy generation, in MWh (electric) 
2. planned energy losses, in MWh (electric) 
3. unplanned forced energy losses, in MWh (electric) 
4. unplanned outage extension energy losses, in MWh (electric) 

Notes: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
 

 

 35 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

OA-02 - Unplanned Capability Loss Factor 

Unplanned Capability Loss Factor 

SPI number: OA-02 

Purpose: To monitor industry progress in minimizing outage time and power reductions that 
result from unplanned equipment failures or other conditions. This indicator reflects 
the effectiveness of plant programs and practices in maintaining systems available for 
safe electrical generation.  

Definition: Unplanned capability loss factor is defined as the ratio of the unplanned energy losses 
during a given period of time, to the reference energy generation, expressed as a 
percentage. 
Unplanned energy loss is energy that was not produced during the period because of 
unplanned shutdowns, outage extensions, or unplanned load reductions due to causes 
under plant management control. Causes of energy losses are considered to be 
unplanned if they are not scheduled at least four weeks in advance. 
Reference energy generation is the energy that could be produced if the unit were 
operated continuously at full power under reference ambient conditions throughout the 
period. Reference ambient conditions are environmental conditions representative of 
the annual mean (or typical) ambient conditions for the unit. 

Required Data: For each reactor unit: 
1. unplanned energy loss, in MWh (electric) 
2. reference energy generation, in MWh (electric) 

Notes: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
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A.1.2 Facility and Equipment 

OA-03 - Safety System Performance (pressurized heavy water reactor) 

Safety System Performance (pressurized heavy water reactor) 

SPI number: OA-03 

Purpose: To monitor the readiness of important safety systems to perform certain functions in 
response to off-normal events or accidents. This indicator also indirectly monitors the 
effectiveness of operation and maintenance practices in managing the unavailability of 
safety system components. The safety system performance indicator provides a simple 
indication of safety system unavailability that shows good correlation with results of 
system unavailability calculations using more precise system modeling techniques 
(e.g., fault trees). A low value of the safety system performance indicator indicates a 
greater margin of safety for preventing reactor core damage and less chance of 
extended plant shutdown due to failure of a safety system to function during an 
operational event. However, the objective should not be to attain a safety system 
performance indicator (unavailability) value that is near zero over a long term. Rather, 
the objective should be to attain a value that, while low, allows for maintenance 
activities to help maintain system reliability and availability consistent with safety 
analyses. 

Definition: The safety system performance indicator is defined for each safety system as the sum 
of the unavailabilities, due to all causes, of the components (or emergency generator 
trains) in the system during a time period, divided by the number of trains in the 
system. 

Required Data: For each reactor unit: 
1. planned unavailable hours 
2. unplanned unavailable hours 
3. fault exposure unavailable hours  
4. hours system required 
5. number of trains in the system 

Notes: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
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OA-04 - Chemistry Performance (pressurized heavy water reactor) 

Chemistry Performance (pressurized heavy water reactor) 

SPI number: OA-04 

Purpose: To monitor operational chemistry control effectiveness. The indicator is based on 
concentrations of important impurities and corrosion products in selected plant 
systems by reactor and steam generator types and chemistry regimes, as appropriate. 
The chemistry indicator combines several key chemistry parameters into a single 
indicator that can be used as an overview of the relative effectiveness of plant 
operational chemistry control. 

Definition: The chemistry indicator compares the concentration of selected impurities and 
corrosion products to corresponding limiting values. Each parameter is divided by its 
limiting value, and the sum of these ratios is normalized to 1.0. 

Required Data: For each reactor unit: 
Inconel-600 or Monel tubes 
1. steam generator blowdown chloride 
2. steam generator blowdown sulphate 
3. steam generator blowdown sodium 
4. final feedwater iron 
5. final feedwater copper 
6. final feedwater dissolved oxygen 
Incoloy-800 tubes 
7. steam generator blowdown chloride 
8. steam generator blowdown sulphate 
9. steam generator blowdown sodium 
10. final feedwater iron 
11. final feedwater dissolved oxygen 
PHWRs on molar ratio control  
12. steam generator blowdown chloride 
13. steam generator blowdown sulphate 
14. final feedwater iron 
15. final feedwater copper 
16. final feedwater dissolved oxygen  
17. steam generator molar ratio target range (by reporting the upper and lower range 

limits (as ‘from’ and ‘to’ values)) 
18. steam generator actual molar ratio 

Notes: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
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A.1.3 Core Control Processes 

OA-05 - NPP Radiation Dose 

NPP Radiation Dose 

SPI number: OA-05 

Purpose: To monitor the radiation dose received by all persons working at the NPP and its 
related facilities and to verify Canadian dose data independently provided nationally 
and internationally by NPP licensees.  

Definition: Collective radiation exposure, for purposes of this indicator, is the total external and 
internal whole body exposure determined by licensed dosimeter, and internal exposure 
calculations. All measured exposure should be reported for station personnel, 
contractors, and those personnel visiting the site or station on official utility business. 

Required data: For each reactor unit: 
Collective Radiation Exposure 
1. collective external whole body exposure [total whole man-Sieverts exposure from 

external exposure], (in person-Sieverts) 
2. collective internal whole body exposure [calculated whole body exposure from 

internally deposited radioactive material for any nuclide resulting from plant 
activities], (in person-Sieverts) 

3. total number of monitored persons  
4. number of monitored persons receiving a non-zero dose 
Collective Dose during normal and outage operations 
5. collective external dose during normal operations 
6. collective external dose during planned outage operations 
7. collective external dose during forced outage operations 
8. number of outages 
9. total duration of outages (days)  
Individual Dose Distribution  
10. number of persons with effective dose between 0 to 1.0 mSv 
11. number of persons with effective dose between 1.01 to 5.0 mSv 
12. number of persons with effective dose between 5.01 to 10.0 mSv 
13. number of persons with effective dose between 10.01 to 15 mSv, 
14. umber of persons with effective dose between 15.01 to 20.0 mSv 
15. number of persons with effective dose greater than 20.0 mSv 
16. median effective dose 
17. maximum effective dose 
 

Notes: • The Collective Radiation Exposure component of this indicator is defined and 
calculated, including clarifying notes, as specified in: 

• WANO Performance Indicator Programme Reference Manual, World 
Association of Nuclear Operators, 2010 

• Monitored person is a person who wears a thermoluminescent dosimeter issued by 
a dosimetry service licensed by the CNSC. 

• Data collected under Collective Dose during normal and outage operations data 
and Individual Dose Distribution is used by the Canadian National Dose Registry 
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and the Nuclear Energy Agency/International Atomic Energy Agency Information 
System on Occupational Exposure (ISOE). 

• Normal operations can also be referred to as “inage”. 
• A unit outage is considered “planned” when preparations and the decision to shut 

down the unit have been made in advance, regardless if the unit enters into the 
outage at an earlier time than the target date due to a forced shutdown. 

• Dose related to work during unplanned power outages, forced shutdowns or power 
manoeuvres, or short outages such as poison prevent operation, are reported under 
“forced outages”. Also, doses from activities on a unit that is decommissioned, 
mothballed or in lay-up are not reported under “refurbishment activities or safe 
storage”. 

• Doses attributed to an outage include the doses directly related to the preparation 
of the outage, the start-up and related power manoeuvres. 

• For the purposes of the CNSC safety performance indicator program, whole body 
doses can be considered equivalent to deep doses.  

• Total NPP collective effective dose includes all doses (outage and operation) over 
the year received by individuals (including permanent, part-time and temporary 
staff, external contractors and consultants) working at the NPP and its related 
facilities. 

• Dose commitments to staff resulting from common NPP services such as unit zero, 
heavy water upgrading or activities in facilities directly related to the operation of 
the unit, such as laundry, decontamination, fuelling and waste handling, are to be 
included in the total collective effective dose.  

• Doses to visitors or from initiatives related to public information programs are to 
be excluded from this indicator. 
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OA-06 - Industrial Safety Accident Rate 

Industrial Safety Accident Rate 

SPI number: OA-06 

Purpose: To monitor progress in improving industrial safety performance for utility personnel 
(permanently or temporarily) assigned to the station. Industrial safety accident rate 
was chosen as the personnel safety indicator over other indicators, such as injury rate 
or severity rate, because the criteria are clearly defined, utilities currently collect this 
data, and the data are the least subjective. 

Definition: The Industrial Safety Accident Rate indicator is defined as the number of accidents for 
all utility personnel (permanently or temporarily) assigned to the station, that result in 
one or more days away from work (excluding the day of the accident) or one or more 
days of restricted work (excluding the day of the accident), or fatalities, per 200,000 
man-hours worked. Contractor personnel are not included for this indicator. 

Required Data: For station: 
1. number of lost-time accidents 
2. number of restricted-time accidents 
3. number of work-related fatalities 
4. number of man-hours worked 

Reference: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
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OA-07 - Contractor Industrial Safety Accident Rate 

Contractor Industrial Safety Accident Rate 

SPI number: OA-07 

Purpose: To monitor progress in improving industrial safety performance for non-utility 
personnel at the station, including contractors, supplemental personnel, and all other 
non-utility personnel working on-site. A contractor industrial safety accident rate was 
chosen as the contractor personnel safety indicator over other indicators, such as injury 
rate or severity rate, because the criteria are clearly defined, utilities or the utility 
contractors currently collect much of this data, and the data is the least subjective. 

Definition: This indicator is defined as the number of accidents for all contracted personnel, 
including all contractors, supplemental personnel, and all other non-utility personnel 
working on-site that result in one or more days away from work (excluding the day of 
the accident) or fatalities per 200,000 man-hours worked. 

Required Data: For each station: 
1. number of lost-time accidents 
2. number of known restricted work accidents 
3. number of work-related fatalities 
4. number of man-hours worked 

Notes: • This indicator is defined and calculated, including clarifying notes, as specified in: 
• WANO Performance Indicator Programme Reference Manual, World 

Association of Nuclear Operators, 2010 
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A.2 Specific Safety Performance Indicators 

A.2.1 Management  

A.2.1.1 Management System 

M1-01 - Corrective-Action Management 

Corrective-Action Management 

SPI number: M1-01 

Purpose: To measure the activity of corrective-actions. 

Definition: Number of new, completed, and open corrective-actions with significant completion 
duration. 

Required data: 1. number of open or unresolved corrective-actions with an assigned completion date 
greater than 45 days 

2. number of new corrective-actions opened with an assigned completion date 
greater than 45 days 

3. number of completed corrective-actions with an assigned completion date greater 
than 45 days 

Notes: • Corrective-action is an activity to address a problem as defined in CSA N286-05 
Clause 5.11. Problems include non-conformance, non-compliance, deviation, 
departure, divergence and digression, etc., from requirements for designs, 
documents, tools, materials, parts, processes, services and practices, etc. 
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A.2.1.2 Human Performance 

M2-01 - Training Events 

Training Events 

SPI number: M2-01 

Purpose: To measure events related to personnel knowledge and skills. 

Definition: Number of events and rework attributed to personnel training issues. 

Required Data: 1. number of events attributed to training 
2. number of maintenance rework attributed to training 
3. number of occurrences of personnel performing work for which they were not 

qualified due to a lapse in qualification requirements 
Notes: • Events attributed to training are events that have been categorized by licensee staff 

as being related to training or have casual factors involving training. 
• Maintenance rework includes all corrective and preventative maintenance jobs that 

need to be redone as a result of human errors due to training-related issues. 
• Events include errors, mistakes, problems, and incidents, which the licensee 

requires to be internally documented (e.g. problem identification and corrective 
action, station condition report, etc.). 

• Neither events nor maintenance rework should include causal factors, which 
include human factors issues such as fatigue, inattention, or distraction. 
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M2-11 - Simulator Configuration Control 

Simulator Configuration Control 

SPI number: M2-11 

Purpose: To measure the changes to maintain simulator fidelity. 

Definition: Number of scheduled and completed changes to simulator function and response to 
maintain simulator fidelity with the reference unit. 

Required data: 1. total number of current work requests scheduled for correction of all types of 
simulator deficiencies 

2. total number of current work requests scheduled for correction of visible simulator 
deficiencies 

3. number of work requests scheduled for correction of the various types of simulator 
deficiencies that were completed 

4. total number of current modifications or updates scheduled to be made to the 
reference unit at the NPP 

5. number of modifications or updates scheduled to be made to the reference unit* at 
the NPP that were completed 

Notes: • This indicator only applies to full-scope simulators. 
• A simulator deficiency is when an examiner, a simulator driver or a trainee notes 

the simulator did not respond as expected during the validation, the rehearsal or the 
conduct of an initial certification examination or re-qualification test and/or when 
the requirements pursuant to section 15.0 of RD-204, Certification of Persons 
Working at Nuclear Power Plants, and Appendix A.3 of CNSC document EG2, 
Requirements and Guidelines for Simulator-based Certification Examinations for 
Shift Personnel at Nuclear Power Plants are not met.  

• A visible simulator deficiency consists of a deficiency that personnel in the main 
control room can physically observe on displays or instrumentation . 

• Work requests are maintenance actions to correct any type of simulator deficiency. 
• The reference unit is the specific unit from which the simulator is modeled; for 

example, unit 5 at Pickering B. 
• The maintenance action may vary between immediately correcting the problem 

encountered or scheduling its resolution at a later date, the impact of which 
requires an assessment strategy. 

• Total numbers in 1, 2 and 4 are for all scheduled items waiting completion in 
system logs and are counted on the last day of the quarter. 

• Numbers in 3 and 5 are those items completed during the quarter. 
 

 45 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

M2-12 - Initial Certification Examination and Re-qualification Test Results 

Initial Certification Examination and Re-qualification Test Results 

SPI number: M2-12 

Purpose: To measure fail/pass results of initial certification examinations and re-qualification 
tests. 

Definition: Number of fail results versus pass results for all conducted initial certification 
examinations and re-qualification tests. 

Required data: Initial certification examinations 
1. the ratio of initial certification examination fail results over pass results for the 

Reactor Operator position for the written and for the simulator-based examinations 
2. the ratio of initial certification examination fail results over pass results for the 

Unit 0 Operator position for the written and for the simulator-based examinations 
3. the ratio of initial certification examination fail results over pass results for the 

Plant Shift Supervisor position for the written or oral and for the simulator-based 
examinations 

4. the ratio of initial certification examination fail results over pass results for the 
Control Room Shift Supervisor position for the written and for the simulator-
based examinations 

Re-qualification tests 
5. the ratio of re-qualification test fail results over pass results for the Reactor 

Operator position for the written and for the simulator-based tests 
6. the ratio of re-qualification test fail results over pass results for the Unit 0 

Operator position for the written and for the simulator-based tests 
7. the ratio of re-qualification test fail results over pass results for the Plant Shift 

Supervisor position for the written and for the simulator-based tests 
8. the ratio of re-qualification test fail results over pass results for the Control Room 

Shift Supervisor position for the written and for the simulator-based tests 
Notes: • The number of fail and pass results provided must be a sum of all examinations or 

tests completed in the quarter. 
• The ratios must be provided in the form of a fraction and not a decimal or 

percentage; e.g. 12/69. 
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M2-21 - Operational Procedure Modification 

Operational Procedure Modification 

SPI number: M2-21 

Purpose: To measure the modification of active operational procedures. 

Definition: The number of operational procedures in use, the number of active operations 
procedures that require non-temporary modification, and the average modification 
duration for active operational procedures that have been fully completed during the 
reporting period. 

Required data: 1. number of active operational procedures in use 
2. number of active operational procedures with pending non-temporary 

modifications 
3. mean modification duration for active operational procedure modifications (non-

temporary) that are fully completed 
Notes: • All counting and calculations are as of the last day of the quarter. 

• An active operational procedure is a document with a unique document number, of 
the following types: 

• operating manuals 
• safety system and safety-related system test procedures 
• abnormal incident manuals or abnormal plant operating procedures 
• emergency procedures 
• checklists and handouts associated with the above procedures 

• Active operational procedures do not include temporary procedure modifications 
e.g. operating memos 

• Modification duration is the number of days between identification of the need to 
modify the procedure and the day when the modification of the procedure is fully 
complete; i.e., when the modified procedure is available for use. The day of the 
identification of need and the day of completion are both to be included in the age 
of an incomplete modification. 

• Infrequently used procedures, such as the vacuum building outage (VBO) 
procedure, do not get updated until the following VBO, which usually occurs 10 
years later. These procedures get removed from service and are segregated 
between VBOs, and are excluded from this SPI. 
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M2-22 - Hours of Work 

Hours of Work 

SPI number: M2-22 

Purpose: To measure the amount of workers working long hours. 

Definition: Number of workers who work more than 60 hours over a 7-day period. 

Required data: 1. number of certified shift operating personnel who work more than 60 hours in any 
7 consecutive days 

2. number of non-certified operating personnel who work more than 60 hours in any 
7 consecutive days 

3. number of maintenance personnel who work more than 60 hours in any 7 
consecutive days 

Notes: • Certified shift operating personnel are workers filling positions specified in CNSC 
regulatory document RD-204, Certification of Persons Working at Nuclear Power 
Plants.  

• Non-certified operating personnel are workers assigned to the reactor operating 
group within the organization. 

• Maintenance personnel are workers assigned to the reactor maintenance group 
within the organization. 

• Workers include regular hire employees and direct contractors, 
augmented/supplemented workers. Sub-contractors working through a separate 
company are not counted. 
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M2-23 - Minimum Shift Complement Actions 

Minimum Shift Complement Actions 

SPI number: M2-23 

Purpose: To measure the occurrences of actions needed to maintain minimum shift complement. 

Definition: Measure the occurrences where staff was asked to perform additional work in order to 
comply with minimum shift requirements. 

Required data: 1. number of occurrences where certified shift operating personnel were held over at 
the end of the shift or called in on short notice when not scheduled in order to 
ensure that the minimum shift complement is met 

2. number of occurrences where emergency response team members were held over 
at the end of the shift or called in on short notice when not scheduled in order to 
ensure that the minimum shift complement is met 

Notes: • Certified shift operating personnel are workers filling positions specified in CNSC 
regulatory document RD-204, Certification of Persons Working at Nuclear Power 
Plants. 

• Emergency response team members are worker filling positions identified in the 
licensee’s emergency response plan. 

• “Short notice” is when the call is made during the shift that has the position 
needing to be filled or during the shift before. 

• Minimum shift complement is defined in the licensee’s Licence Conditions 
Handbook and referenced procedures. 

• “Held over” means staying past the scheduled end time for a shift into the next 
shift. 
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A.2.1.3 Operating performance 

M3-01 - Chemistry Control 

Chemistry Control 

SPI number: M3-01 

Purpose: To measure the period of time that chemical parameters of operational systems meet 
licensee’s specifications. 

Definition: The portion of time that the selected chemical parameters are within the licensee-
established specification. 

Required data: Selected chemistry parameters:  
Primary heat transport system: 
1. a1 = number of hours in specification for pHa (calc) 
2. a2 = number of hours in specification for dissolved D2 
3. a3 = number of hours in specification for chloride 
4. a4 = number of hours in specification for fluoride 
5. a5 = number of hours in specification for conductivity 
Steam generators: 
6. a6 = number of hours in specification for [Cl-] 
7. a7 = number of hours in specification for [SO4

2-] 
8. a8 = number of hours in specification for [Na+] 
Annulus gas: 
9. a9 = number of hours in specification for [O2] 
Feedwater: 
10. a10 = number of hours in specification for dissolved [O2] 
11. a11 = number of hours in specification for total iron 
12. a12 = number of hours in specification for total copper 
13. a13 = number of hours in specification for hydrazine 
Condensate extraction pump: 
14. a14 = number of hours in specification for dissolved [O2] 
15. a15 = number of hours in specification for pH 
16. A = number of hours the unit is in operational state, as defined by the licensee-

specific documentation 
17. m = number of the above parameters which is monitored (usually 15 parameters) 

Notes: • The number of hours in specification is typically determined by subtracting the 
total time out of specification accumulated during out-of-specification events from 
the number of hours the reactor unit is in an operational state.  

Initiation of an out-of-specification event begins when the first measured result 
shows that a parameter is outside the range of the specification established in 
licensee-specific chemistry program documentation. 
Termination of the out-of-specification event occurs when next measured results 
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show that the parameter has been returned to the established specification range.  

Therefore, the duration of each out-of-specification event is the time between the 
first out-of-specification sample and the next in-specification sample.  

The % time in specification can be calculated as 100% - S (% time of 
measurement period out-of-specification). 

Duration of operational state is the total operating hours during the quarter for the 
system for which the chemical parameter pertains. 

• Parameters included in the indicator but not measured (because the monitoring 
capability did not exist or whose measurements were not obtained during the 
period; e.g., an instrument not available) will be reported as being out-of-
specification. In cases where the parameter is out of specification due to the 
unavailability of a facility, the parameter is reported as being out of specification. 

When the safety of chemical technicians or employees could be adversely affected 
by new hazards during normal execution of their tasks, or when the status of the 
plant is such that the chemical measure is useless or unrepresentative, the 
representative period will be adjusted without penalty. Such measures will be 
qualified "void". The data is to be auditable. 

In some cases, a temporary exemption is granted for measurement of a parameter, 
or deviation of a specification from the range specified in program documentation. 
The chemistry program authority grants this exemption. It is acceptable to indicate 
‘not applicable’ for the parameter for the specific time period. If temporary 
exemption applies for less than one quarter, calculate the time-in-specification for 
the parameter as the time that the temporary exemption does not apply. Temporary 
exemptions are intended to be used when instruments or facilities are not available 
for a significant period of time, where there are temporary modifications to 
licensee procedures due to new concerns regarding unsafe conditions, or when 
short duration trials are being carried out. Records pertaining to the temporary 
exemption are auditable. 

Whenever the parameter is deemed not applicable (N/A), a short explanatory note, 
as well as a reference to the licensee’s documentation for any temporary 
exemption, should accompany the submission on these safety performance 
indicators. 

In cases where the parameter is deemed N/A for a particular period of time, the 
number of parameters in the equation for ‘% time in specification’ in the note 
below should be adjusted to reflect the number of parameters actually tracked 
during the specific quarter. 

• For those systems whose performance is reported only for unit operating 
conditions, the following guideline is to be utilized: 

If a parameter is in (or out of) specification before a shutdown, it is considered to 
remain in (or out of) specification once the system is back in service until it is re-
analyzed and found to be otherwise. 

• Report performance for all chemistry index and chemistry compliance index 
parameters using the specifications documented in the most current revision of the 
licensee’s chemical specifications manual. Performance must be reported for all 
time periods when the system is considered to be in an operational state, as defined 
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by licensee-specific documents. 

• The reference chemical specifications and sampling frequency for each parameter 
is as documented in the most current revision of the licensee’s chemical 
specifications manual. Note any deviations from these reference values for 
reporting on these safety performance indicators in report submissions. Document 
any changes to the specifications and sampling frequency in the chemical 
specifications manual and supporting documentation. 

The minimum sampling/monitoring frequency is determined by the licensee's 
current requirements. 

• Each station will determine whether results from grab samples or online instrument 
readings will be used to calculate the performance. Online instrument readings are 
the preferred method if an adequate quality management program or management 
system is in place to ensure accuracy. 

Where online monitoring equipment is available, the success ratio is calculated as 
the ratio of time where the monitoring is online and valid data is available and 
within range over total time. When monitoring equipment fails, it is permissible to 
replace the monitoring with manual sampling techniques at a reasonable 
frequency. 

• For multi-unit sites, the unit performance is the average of the performance of the 
individual control parameters. On an operating unit basis: 

% time in specification = [A / B] x 100% 

where: 

A = Σ (% time in specification for index parameters) 
B = number of parameters in the index 

• The station result is the time-weighted average of the operating units' chemistry or 
chemistry compliance index values. This ensures that units that were operating for 
only part of the period are not given the same weight as those that operated for the 
whole period. 

Station index = [A/B] x 100% 

where: 

A = Σ (index for each unit x operating hours for unit) 
B = Σ (operating hours for all units) 

• Performance need not be reported for parameters during short duration trials or 
tests being conducted to optimize chemistry that affects those parameters. 

• The CNSC reviews parameters making up the list of the index, and the definitions 
of time-in-specification and voiding. 

• The reported data is normally used to calculate a chemistry control index as 
follows: 

Chemistry index (%) = %1001 x
m

A
am

i

i∑
=  

where: 
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ai/A = 
er 

the fraction of time that parameter "i" is in specification during the quarter 
is the sum of individual time-in-specification fractions for each paramet
monitored in the index. 

All data is dimensionless. The chemistry index (CI) results will range between 0% 
and 100%. 

• Chemistry control is monitored as the percentage of time in specification and is 
calculated as follows for each parameter: 

% time in specification = [A/B] x 100% 

where: 

A = hours in specification 

B = total operating hours for the system 

∑
=

m

A
a

i

i

1
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M3-02 - Operating Experience Reporting 

Operating Experience Reporting 

SPI Number: M3-02 

Purpose: To measure reporting of operating experience (OPEX) to national and international 
organizations. 

Definition: Number of OPEX reports distributed to national and international organizations. 

Required Data: 1. number of OPEX reports distributed to national and international organizations 

Notes: • OPEX reports are operating experience reports which provide a detailed 
description of events and causes so that industry members and groups can: 

• understand the importance, consequences, and lessons learned from an 
event 

• determine the applicability of the lessons learned to the different NPP 
designs and operating organizations 

• take actions to prevent occurrence of the event at other NPPs 
• National and international organizations may include World Association of 

Nuclear Operators (WANO), CANDU Owners Group (COG), Institute of Nuclear 
Power Operators (INPO), Atomic Energy of Canada Limited (AECL), and other 
organizations involved with or connected to the nuclear industry.  

• Counting of reports does not include preliminary reports, International Nuclear 
Event Scale reports, and those submitted to the CNSC in accordance with the 
requirements of the power reactor operating licence. One OPEX report distributed 
to multiple organizations shall be counted as one report. 
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M3-03 - Chemistry Compliance 

Chemistry Compliance 

SPI number: M3-03 

Purpose: To measure the duration in which chemical and radiochemical parameters of safety 
systems meet regulatory and licensee requirements. 

Definition: The portion of time that the selected chemical and radiochemical parameters are in 
specification. 

Required data: Selected chemical and radiochemical parameters 
During normal operational state: 
1. a1 = number of hours in specification for [Gd] in liquid injection safety system 

poison injection tanks  
2. a2 = number of hours in specification for [Gd] in moderator (during unit in poison 

outage, shutdown system 2 (SDS2) actuated) 
3. a3 = number of hours in specification for moderator D2O isotopic 
4. a4 = number of hours in specification for Moderator 3H 
5. a5 = number of hours in specification for moderator cover gas D2 
6. a6 = number of hours in specification for moderator D2O conductivity 
7. a7 = number of hours in specification for primary heat transport system D2O 

isotopic 
8. a8 = number of hours in specification for primary heat transport system 3H 
9. a9 = number of hours in specification for primary heat transport system 131I 
10. a10 = number of hours in specification for primary heat transport system D2O 

storage tank cover gas D2 
11. a11 = number of hours in specification for moderator to primary heat transport 

system D2O isotopic purity difference check 
12. a12 = number of hours in specification for annulus gas system dewpoint 
13. a13 = number of hours in specification for end shield cooling water pH 
14. a14 = number of hours in specification for end shield cooling cover gas H2 (only 

for Point Lepreau, Gentilly-2, Pickering B) 
15. a15 = number of hours in specification for emergency coolant injection system 

high pressure water tank(s) pH 
16. a16 = Number of hours in specification for emergency coolant injection system 

high pressure water tank(s) hydrazine concentration 
17. a17 = number of hours in specification for liquid zone control system cover gas 

[H2] 
18. a18 = number of hours in specification for liquid zone control system conductivity 
19. a19 = number of hours in specification for moderator organics total inorganic 

carbon / total organic carbon 
20. A = Number of hours the unit is in operational state, as defined by the licensee-

specific documentation 

 55 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

 
Only during guaranteed shutdown state: 
21. b1 = number of hours in specification for liquid injection safety system poison 

injection tanks pHa (when SDS2 is available) 
22. b2 = number of hours in specification for [Gd] in moderator 
23. b3 = number of hours in specification for Moderator D2O conductivity (not 

applicable for Gentilly-2) 
24. b4 = number of hours in specification for Moderator D2O pHa 
25. B = number of hours the unit is in guaranteed shutdown state, as defined by the 

licensee-specific documentation 

Notes: • Sampling frequencies and specifications are defined in the licensee’s operating 
documentation.  

• Number of hours in specification is typically determined by subtracting the total 
time out of specification accumulated during out-of-specification events from the 
number of hours the reactor unit is in operational state.  

Initiation of an out-of-specification event begins when the first measured result 
shows that a parameter is outside the range of the specification established in 
licensee-specific chemistry program documentation. 

Termination of the out-of-specification event occurs when next measured results 
show that the parameter has been returned to the established specification range.  

Therefore the duration of each out-of-specification event is the time between the 
first out-of-specification sample and the next in-specification sample.  

The % time in specification can be calculated as 100% - S (% time of 
measurement period out-of-specification). 

Duration of operational state is the total operating hours during the quarter for the 
system for which the chemical parameter pertains.  

(For systems shared by multiple units, such as emergency coolant injection water 
storage tank, the system should be considered operational even if one unit requires 
it to be in service) 

• Parameters included in the indicator but not measured (because the monitoring 
capability did not exist or measurements were not obtained during the period; e.g., 
instrument not available) will be reported as being out-of-specification. In cases 
where the parameter is out-of-specification due to the unavailability of a facility, 
report the parameter as being out-of-specification. 

When the safety of chemical technicians or employees could be adversely affected 
by new hazards during normal execution of their tasks, or when the status of the 
plant is such that the chemical measure is useless or unrepresentative, the 
representative period will be adjusted without penalty. Such measures will be 
qualified “void”. The data is auditable. 

In some cases, a temporary exemption is granted for measurement of a parameter 
or deviation of a specification from the range specified in program documentation. 
This exemption is granted by the chemistry program authority. It is acceptable to 
indicate not applicable (N/A) for the parameter for the specific time period. If the 
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temporary exemption applies for less than one quarter, the time-in-specification 
for the parameter is calculated as the time that the temporary exemption does not 
apply. Temporary exemptions are intended to be used when instruments or 
facilities are not available for a significant period of time, where there are 
temporary modifications to licensee procedures due to new concerns regarding 
unsafe conditions, or when short duration trials are being carried out. Records 
pertaining to temporary exemptions are auditable. 

Whenever the parameter is deemed N/A, a short explanatory note—as well as a 
reference to the licensee’s documentation for any temporary exemption—should 
accompany the submission. 

In cases where the parameter is deemed N/A for a particular period of time, the 
number of parameters in the equation in for ‘% time in specification’ in the note 
below should be adjusted to reflect the number of parameters actually tracked 
during the specific quarter. 

• For systems where performance is reported only for unit operating conditions, the 
following guidelines are to be utilized: 

If a parameter is in (or out of) specification before a shutdown, it is considered to 
remain in (or out of) specification once the system is back in service until it is re-
analyzed and found to be otherwise. 

• Performance must be reported for all index parameters using the specifications 
documented in the most current revision of the licensee’s chemical specifications 
manual. Performance must be reported for all time periods when the system is 
considered to be in an operational state, as defined by licensee-specific documents. 

• Document the reference chemical specifications and sampling frequency for each 
parameter as per the most current revision of the licensee’s chemical specifications 
manual. Note any deviations from these reference values for reporting on these 
safety performance indicators in report submissions. Document any changes to the 
specifications and sampling frequency in the chemistry specifications manuals and 
supporting documentation. 

The minimum sampling/monitoring frequency is determined by the licensee's 
current requirements. 

• Each station will determine whether results from grab samples or online instrument 
readings will be used to calculate the performance. Online instrument readings are 
the preferred method if an adequate quality management program or management 
system is in place to ensure accuracy. 

Where online monitoring equipment is available, the success ratio will be 
calculated as the ratio of time where the monitoring is online and valid data is 
available and within range over total time. When monitoring equipment fails, it is 
permissible to replace the monitoring with manual sampling techniques at a 
reasonable frequency. 

• Performance of parameters does not need to be reported during short duration trials 
or tests to optimize chemistry which affects those parameters. 

• The CNSC reviews the selected parameters, as well as the definitions of time-in-
specification and voiding. 
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• For multi-unit sites, the unit performance is the average of the performance of the 
individual control parameters. On an operating unit basis: 

% time in specification = [A/B] x 100 

where: 

A = Σ (% time in specification for the parameters) 

B = number of parameters 

• The station result is the time-weighted average of the operating units' chemistry or 
chemistry compliance index values. This ensures that units operating for only part 
of the period are not given the same weight as those that operated for the whole 
period. 

Station index = [A/B] x 100% 
where: 
A = Σ (index for each unit x operating hours for unit) 
B = Σ (operating hours for all units) 

• The chemistry compliance indices (non-guaranteed shutdown state and guaranteed 
shutdown state) is to be reported as the percentage of time in specification and is 
calculated as follows for each parameter: 

% time in specification = [A/B] x 100% 

where: 

A = hours in specification  
B = total operating hours in period 

The initiation of an out-of-specification event occurs with the first result measured 
outside the range of the specification, as indicated in licensee specific chemistry 
program documentation. 

Termination of the event is achieved only by reducing the control parameter 
within the specification range. The duration of the out-of-specification condition 
will be calculated as the time between the first out-of-specification sample and the 
next measured in-specification sample. The % time in specification is then 
calculated as 100% - S (% time of measurement period out-of specification). 

The total operating hours in the period refers to the total operating hours for the 
system that the chemical parameter pertains to. 
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M3-04 - Unplanned Transients 

Unplanned Transients 

SPI number: M3-04 

Purpose: To measure occurrences of unplanned power reductions. 

Definition: Number of reactor power transients due to equipment failures or operator errors while 
the reactor is not in a guaranteed shutdown state (GSS) and number of hours 
transitioning to or in a GSS. 

Required data: 1. number of unplanned transients 
2. number of hours during which the reactor is either being placed in a GSS or is in a 

GSS 
Notes: • The unplanned transients are the situations or events that result in a change of 

reactor operating states due to either: 
• unplanned reactor setbacks and stepbacks, both automatic and manual, 

which occur while the reactor is not in a guaranteed shutdown state. These 
reactor setbacks and stepbacks are the events resulting from the corrective 
actions taken by operator or the internal plant equipment failure, spurious 
signal, human error or external events such as severe weather, earthquake, 
airplane strike, grid instability, railway explosion, etc. 

• unplanned reactor trips, both automatic and manual, which occur while the 
reactor is not in a guaranteed shutdown state. These reactor trips are the 
result of the events arising from corrective actions taken by operator or 
internal plant equipment failure, spurious signal, human error, or external 
events such as severe weather, earthquake, airplane strike, grid instability, 
railway explosion, etc. 

• The number of transients includes all units at the NPP during the quarter. 
• The manual reactor trips, setbacks or stepbacks which are required by planned (as 

opposed to forced) outage maintenance or routine testing are not to be included. 
• If a situation or event results in a combination of a reactor setback, stepback, 

and/or trip in a sequence, then the total number of transient will be counted as one. 
• If a situation or event results in a reactor trip on both shutdown systems, the 

number of reactor trips shall be counted as one. 
• After a reset of reactor setback, stepback, and/or trip by operator and the reactor 

power is allowed to increase, if another transient occurs again due to failure to 
correct causes of the initial transient, then the subsequent reactor setback, stepback 
and/or trip shall be included in the calculation of the number of unplanned 
transients. 
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A.2.2 Facility and Equipment 

A.2.2.1 Safety Analysis 

There are currently no SPIs for the safety analysis SCA. 

A.2.2.2 Physical Design 

F2-01 - Equipment Configuration Control 

Equipment Configuration Control 

SPI Number: F2-01 

Purpose: To measure temporary safety-related equipment changes under control. 

Definition: Number of temporary and incomplete permanent safety-related equipment changes 
being controlled for each reactor unit. 

Required data: 1. number of temporary equipment changes in place 
2. number of temporary equipment changes in place over six months 
3. number of incomplete permanent equipment changes outstanding 

Notes: • Safety-related systems are defined in CSA N285.0-08 and include: 
• special safety systems 
• standby safety systems  
• other safety-related process systems 

(Safety-related systems are not the same as systems important to safety) 
• Special safety systems are/include::  

• shutdown system 1 (SDS1) 
• shutdown system 2 (SDS2) (or shutdown system enhancement [SDSE])  
• emergency core cooling (ECC) 
• containment 

• Standby safety systems are:  
• boiler emergency cooling 
• emergency power supply 
• standby generators 
• emergency filtered air discharge 
• emergency water,  
• inter-unit feedwater tie 

• Safety-related process systems are:  
• reactor regulating 
• heat transport 
• moderator 
• class I, II, and III 
• auxiliary boiler feed, service water 

• Temporary changes are changes that have been implemented for a particular period 
of time and are not permanent; for example, installation of a pump that will be 
removed at some point).  

• Incomplete permanent changes are changes that should have been done, but that 
have not been completed and will not be removed in the future; for example, 
installation of a pump that will not be removed once installed). 

• Permanent changes are incomplete until all design, installation and testing have 
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been completed and operating documentation has been updated to accurately 
capture the current configuration. 

• The counting is the total for all units, including unit 0, and is calculated on the last 
day of the reporting quarter. 
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A.2.2.3 Fitness for Service 

F3-01 - Preventive Maintenance Effectiveness 

Preventive Maintenance Effectiveness 

SPI number: F3-01 

Purpose: To measure preventive maintenance completed in relation to corrective maintenance 
completed. 

Definition: Numbers of work orders showing as completed for preventive and corrective 
maintenance actions. 

Required data: 1. number of preventive maintenance jobs completed on safety-related system 
equipment 

2. number of corrective maintenance jobs completed on safety-related system 
equipment 

Notes: • Preventive maintenance (PM) jobs are jobs performed on the safety-related system 
equipment in the field that detects, precludes or mitigates degradation of a 
functional structure, system or component (SSC) to sustain or extend its useful life 
by controlling degradation and failures to an acceptable level. Preventive 
maintenance jobs include those that are frequency or condition based. Preventive 
maintenance may be periodic, planned or predictive. 

• Corrective maintenance (CM) jobs are jobs performed on the safety-related system 
equipment in the field that, by means of repair, overhaul or replacement, restores 
the capability of a failed SSC to perform its defined function within acceptance 
criteria. The maintenance jobs cannot include design modifications. 

• Work orders on safety-related systems are written during the quarter to correct 
deficiencies; they must have undergone a preliminary review by the NPP work 
management group and be designated as valid to be included in the count for a 
quarter. 

• Jobs are counted by work orders issued to each discipline, not on a task basis. 
Work orders that cover repetitive jobs for multiple equipment are counted as one 
order for each separate piece of equipment. 

• The counting is the total of jobs for all units, including unit 0, and is calculated on 
the last day of the reporting quarter. 

• Typically, a preventive maintenance ratio is calculated as follows: 
preventive maintenance completion % =     (PM jobs) x 100%    

(PM jobs + CM jobs) 
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F3-02 - Incomplete Safety System Tests 

Incomplete Safety System Tests 

SPI number: F3-02 

Purpose: To measure the completion of scheduled testing of safety related systems. 

Definition: Number of missed and deferred safety system tests is the sum of those tests that are 
not completed by the scheduled date for each of the three groups of safety systems. 

Required data: Missed tests 
1. number of missed tests for the special safety systems 
2. number of missed tests for the standby safety systems 
3. number of missed tests for the safety-related process systems 
Deferred tests 
4. number of deferred tests for the special safety systems  
5. number of deferred tests for the standby safety systems 
6. number of deferred tests for the safety-related process systems 

Notes: • Scheduled tests are those required by licence condition, including those referenced 
in documents submitted in support of a licence application.  

• Safety-related systems are defined in CSA N285.0-08 and include: 
• special safety systems 
• standby safety systems  
• other safety-related process systems 

• Safety-related systems are not the same as systems important to safety (systems 
important to safety are defined by the CNSC) 

• Systems important to safety are defined by the licensee and accepted by the CNSC. 
This list may be modified by the licensee as required and as agreed to by the 
CNSC. 

• A missed test is a mandatory test that exceeds its late date but has not gone through 
a rescheduling or deferral approval process that includes an engineering 
assessment. Missed tests do not include failed tests. 

• A deferred test is a mandatory test that exceeds its late date and has gone through a 
rescheduling or deferral approval process that includes an engineering assessment. 

• Special safety systems are/include: 
• SDS1  
• SDS2 (or SDSE)  
• ECC  
• containment 

• Standby safety systems are:  
• boiler emergency cooling 
• emergency power supply 
• standby generators 
• emergency filtered air discharge 
• emergency water,  
• inter-unit feedwater tie 

• Safety-related process systems are:  
• reactor regulating 
• heat transport 
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• moderator 
• class I, II, and III 
• auxiliary boiler feed, service water 

• The counting is the total for all units, including unit 0, and is calculated on the last 
day of the reporting quarter. 
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F3-03 - Corrective Maintenance Backlog 

Corrective Maintenance Backlog 

SPI number: F3-03 

Purpose: To measure outstanding corrective maintenance work orders. 

Definition: Number of all current outstanding corrective maintenance work orders for each type of 
components. 

Required data: 1. total number of online corrective maintenance work orders, which appears as 
uncompleted work 

If the licensee has adopted INPO AP-928 Revision 3: 
2. total number of online corrective maintenance work orders which appears as 

uncompleted work for critical components 
3. total number of online corrective maintenance work orders which appears as 

uncompleted work for non-critical components 
4. total number of online corrective maintenance work orders which appears as 

uncompleted work for run-to-failure components 
Notes: • The adoption of INPO AP-928 Revision 3 is in progress. Licensees should report 

only #1 until this transition is complete, and then report #1 to #4. 
• Corrective maintenance is required when a system, structure or component (SSC) 

has failed and can no longer perform its design function. 
• Corrective maintenance backlog consists of all corrective work generated through 

work order requests and appears in the work management system as uncompleted 
work. 

• Value should be the same as that used in the NPP station’s equipment reliability 
index. 

• Outage corrective maintenance is not included in this indicator. 
• The counting is the total for all items scheduled for completion for all units, 

including unit 0, and is calculated on the last day of the reporting quarter. 
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F3-04 - Deficient/Elective Maintenance Backlog 

Deficient/Elective Maintenance Backlog 

SPI number: F3-04 

Purpose: To measure outstanding elective or deficient maintenance work orders. 

Definition: Total number of elective or each category of deficient maintenance work orders in the 
online log appearing as uncompleted. 

Required data: 1. total number of online elective maintenance work orders or the deficient 
maintenance work orders that appear as uncompleted work 

If the licensee has adopted INPO AP-928 Revision 3: 
2. total number of online deficient maintenance work orders which appears as 

uncompleted work for critical components 
3. total number of online deficient maintenance work orders which appears as 

uncompleted work for non-critical components 
4. total number of online deficient maintenance work orders which appears as 

uncompleted work for run-to-failure components 
Notes: • The adoption of INPO AP-928 Revision 3 is in progress. Licensees should report 

only #1 for elective maintenance until this transition is complete, and then report 
#1 to #4 for deficient maintenance. 

• Elective or deficient maintenance is planned when SSCs have been identified as 
degrading, but still capable of performing their functions as designed. 

• Elective or deficient maintenance backlog consists of all elective or deficient work 
generated through work requests and appears in the work management system as 
uncompleted work. 

• Value should be the same as that used in the NPP station’s equipment reliability 
Index. 

• Outage elective or deficient maintenance is not included in this indicator. 
• The counting is the total for all units, including unit 0, and is calculated on the last 

day of the reporting quarter. 
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F3-05 - Preventive Maintenance Deferrals 

  Preventive Maintenance Deferrals 

SPI number: F3-05 

Purpose: To measure deferral of scheduled preventive maintenance. 

Definition: Number of preventive maintenance work which have been assessed and approved for 
deferral to a later date. 

Required data: 1. Number of all predefined preventive maintenance work orders issued a deferral 

Notes: • Preventive maintenance deferral is a preventive maintenance work order that has 
exceeded its late date and has gone through an approval process that includes an 
engineering assessment. 

• The value is the same as that used in the NPP station’s equipment reliability index. 
• The counting is the total for all units, including unit 0, and is calculated on the last 

day of the reporting quarter. 
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F3-06 - Average Work Week Schedule Adherence 

Average Work Week Schedule Adherence 

SPI Number: F3-06 

Purpose: To measure completion of planned weekly maintenance work. 

Definition: Average portion of planned maintenance work which is completed during a work 
week. 

Required data: 1. number of maintenance activities scheduled during a work week; averaged over 
the quarter 

2. number of maintenance activities scheduled during a work week which were 
completed during the week; averaged over the quarter 

Notes: • The values are the average for all weeks in the quarter.  
• A week is a seven (7)-day period. 
• It includes all work disciplines and all work tasks normally included by the 

individual plan in the online schedule. 
• It includes completed tasks if they are contained in the schedule at the start of the 

execution week. 
• Exclude completed tasks not contained in the schedule at that time that is the break 

plan work items. 
• The value is the same as that used in the NPP station’s equipment reliability index. 
• The counting is the total for all units, including unit 0, and is calculated on the last 

day of the reporting quarter. 
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F3-07 - Safety Systems Unavailability 

Safety Systems Unavailability 

SPI number: F3-07 

Purpose: To measure the occurrence of core safety systems that are not available as planned. 

Definition: Number of occurrences of special safety systems and standby safety systems being 
unavailable and not meeting availability targets. 

Required data: 1. number of occurrences of special safety systems and standby safety systems with 
actual unavailability exceeding their corresponding availability target 

2. number of occurrences of special safety systems and standby safety systems being 
unavailable 

Notes: • safety systems included are the special safety systems and standby safety systems 
defined in CSA N285.0-08:  

Special safety systems are:  
• SDS1  
• SDS2 (SDSE)  
• ECC  
• Containment 
Standby safety systems are:  
• boiler emergency cooling 
• emergency power supply 
• standby generators 
• emergency filtered air discharge 
• emergency water 
• inter-unit feedwater tie 

• Safety systems do not include other safety-related process systems nor SIS. 
• Unavailability includes actual and operational periods of unavailability. 
• Does not include unavailability of systems intentionally taken out of service. (e.g. 

during GSS). 
 

 69 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

F3-08 - Pressure Boundary Degradations 

Pressure Boundary Degradations 

SPI number: F3-08 

Purpose: To measure the occurrence of pressure boundary degradations. 

Definition: Number of detected pressure boundary degradations in each class of nuclear system. 

Required data: 1. number of pressure boundary degradations in Class 1 nuclear systems 
2. number of pressure boundary degradations in Class 2 nuclear systems 
3. number of pressure boundary degradations in Class 3 nuclear systems 
4. number of pressure boundary degradations in Class 4 nuclear systems 
5. number of pressure boundary degradations in conventional systems 

Notes: • Pressure boundary: A boundary of any pressure retaining system, component or 
vessel that is registered (or is eligible for registration). 

• Pressure boundary degradation: A degradation of a pressure boundary of a safety-
related system that exceeds any relevant limit specified in the applicable design 
analysis, applicable design codes, applicable design standards, applicable 
inspection codes or applicable inspection standards. 

• All degradations, including those reported under RD-99.1, Reporting Requirements 
for Operating Nuclear Power Plants, are to be included such as: 

• ruptures 
• deformation or cracks  
• formation of pinholes due to degradation  
• degradations that cause a leak  
• changes in the size, rating or material properties of any part of a pressure 

boundary  
• local or general reductions in wall thickness  
• degradations of overpressure protection equipment  
• relief device that activates above its maximum set point during testing but 

below the hydrostatic test pressure of the associated system 
• In the above categorization, classes 1, 2, 3 and 4 refer to what the code class of the 

failed or degraded component would be under the requirements of the CSA 
standard N285.0, General Requirements for Pressure-retaining Systems and 
Components in CANDU Nuclear Power Plants. 

• The counting is the total for all units, including unit 0, and is calculated on the last 
day of the reporting quarter. 
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F3-09 - High Critical Component Failure 

High Critical Component Failure 

SPI number: F3-09 

Purpose: To measure occurrence of equipment failure of safety systems causing reactor control 
issues. 

Definition: Number of occurrences of critical components unavailable to perform their function. 

Required Data: 1. number of occurrences of equipment failure that results in an unplanned power 
reduction 

2. number of occurrences of equipment failure that results in an impairment with a 
shutdown clock of 72 hours or less 

3. number of occurrences of equipment failure that results in a failure to meet or 
control a critical safety function 

4. number of occurrences of equipment failure that results in an unplanned actuation 
of a safety system or features 

Notes: • The value is the same as that used in the NPP station’s equipment reliability index. 
• The failure of a component, classified as critical (in accordance with guideline 

COG-GL-2010-02), to perform its critical function. 
• Critical component is a component, classified as critical per AP-913, to perform its 

critical function. 
• The counting is the total for all units, including unit 0, and is calculated on the last 

day of the reporting quarter. 
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A.2.3 Core Control Processes 

A.2.3.1 Radiation Protection 

C1-01 - Radiation Hazard Control 

Radiation Hazard Control 

SPI number: C1-01 

Purpose: To measure occurrences of uncontrolled radiological hazards. 

Definition: Number of radiological hazard non-conformances with licensee’s program 
requirements. 

Required data: 1. number of instances in which contamination was detected on skin, hair, personnel 
clothing and personnel items in excess of the licensee’s contamination control 
criteria 

2. number of instances in which contamination levels above the licensee’s criteria 
was detected in un-zoned and zone 1 areas 

3. number of instances in which contamination above the licensee’s contamination 
control criteria was detected outside of a contamination control area 

4. number of instances in which radioactive material was found outside of a 
designated and controlled area 

5. number of instances in which hazard posting was not implemented where required 
or not in a manner that did not conform to the licensee’s program requirements 

6. number of instances in which entries into zoned areas did not conform to the 
licensee’s program requirements 

Notes: • Zoned areas, contamination control areas and designated areas are defined in the 
licensee’s radiation protection program. 

• Common causes or common conditions are counted separately and are not grouped 
as a single instance. For example, five (5) instances of signs not posted as required 
would be counted as 5. 
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C1-02 - Worker Dose Control 

Worker Dose Control 

SPI number: C1-02 

Purpose: To measure occurrences of unplanned radiation exposures. 

Definition: Number of occurrences of exceeding planned radiation doses and unexpected radiation 
exposures. 

Required data: 1. number of electronic personal dose (EPD) alarms exceeding set-point 
2. number of unplanned radiation exposures where the bioassay result due to tritium 

or carbon-14 > 1 mSv for a single acute uptake 
3. number of unplanned radiation exposures due to external whole body dose from 

gamma or neutron > 1 mSv above a Dose Control Device backout level 
4. number of individuals assigned a recordable committed effective dose due to an 

uptake of nuclear substances, excluding tritium and carbon-14 
Notes: Recordable dose is as defined in the licensed dosimetry program used by the licensee. 
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A.2.3.2 Conventional Health and Safety 

C2-01 - Maximum Reasonable Potential for Harm Events 

Maximum Reasonable Potential for Harm Events 

SPI number: C2-01 

Purpose: To measure the occurrence of near-miss occupational health and safety events. 

Definition: Number of high and medium maximum reasonable potential for harm (MRPH) events 
that did not result in a personal injury. 

Required Data: 1. number of events where the MRPH was rated as high, without associated personal 
injury 

2. number of events where the MRPH was rated as medium, without associated 
personal injury 

Notes: • MRPH is a generic risk analysis concept in which the potential consequences of an 
incident are ranked as high, medium, or low. The investigations of near-miss 
events become more rigorous or detailed as the MRPH rating increases.  

• MRPH event nomenclature may differ among CNSC licensees. 
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C2-02 - Accident Frequency 

Accident Frequency 

SPI number: C2-02 

Purpose: To measure the occurrence of disabling injuries. 

Definition: Number of workers sustaining a disabling injury. 

Required data: 1. number of workers sustaining a disabling injury 

Notes: • A disabling injury is a workplace injury that prevents an employee from reporting 
for work or from effectively performing all of the duties normally required by his 
or her regular work. It includes any injury that prevents effective performance of 
any normal duties or that causes normal duties to require modification.  

• Counting of workers sustaining a disabling injury should be identified through 
initial medical leave or initial modified work duties during the reporting quarter, 
independent of the date of the event that caused the disabling injury. Recurrent 
injuries with no new accidents are not included. Injuries not related to the worker’s 
employment and sustained outside of the workplace are not included. 

• Workers include regularly hired employees and direct contractors, sub-contractors, 
and augmented or supplemented workers. 
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C2-03 - Accident Severity 

Accident Severity 

SPI number: C2-03 

Purpose: To measure the time lost due to disabling injuries. 

Definition: Number of days lost to disabling injuries. 

Required data: 1. total number of days that workers are unable to perform the normal duties of their 
position due to a disabling injury 

Notes: • A disabling injury is a workplace injury that prevents an employee from reporting 
for work or from effectively performing all duties normally required by his/her 
regular work. It includes any injury that prevents effective performance of any 
normal duties or that causes normal duties to require modification.  

• Workers include regularly hired employees direct contractors and 
augmented/supplemented workers. Sub-contractors working through a separate 
company are not counted. 

• Days lost for severity include non-work days; for example, in the case of a person 
hurt on the last regularly scheduled shift and then is away for two days that were 
regularly scheduled off: if the person would not have been able to work those two 
days, but was able to return to work on the first regularly scheduled day, those two 
days would be counted as lost days. 

• Recurrent injuries are attributed to the originating accident; for example, if an 
injury from an accident that resulted in a lost time injury occurred in 2008 and then 
recurred in 2010 – with no new accident – the lost days would not appear in the 
2010 totals. These days would be attributed to 2008. 

• For calculation purposes, disabling injuries will be counted for a period that shall 
not exceed 180 days. 

 

 76 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

A.2.3.3 Environmental Protection 

C3-01 - Environmental Monitoring Equipment Unavailability 

Environmental Monitoring Equipment Unavailability 

SPI number: C3-01 

Purpose: To measure occurrence of environmental monitoring being unavailable. 

Definition: Number of occurrences of environmental monitoring equipment being unavailable for 
monitoring and number of scheduled environmental samples that were not collected. 

Required Data: 1. number of occurrences of environmental monitoring equipments being off line or 
not available for monitoring of environmental releases 

2. number of occurrences of environmental samples not been collected on schedule 
Notes: • Environmental monitoring equipment is any equipment on site or off site that 

monitors or samples releases to air or water from the plant. Effluent monitoring is 
included.  

• An occurrence of environmental monitoring equipment being off line or not 
available is independent of the duration of unavailability. 

• All missed environmental samples are counted independent of the duration of 
unavailability. 
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C3-02 - Environmental Releases 

Environmental Releases 

SPI number: C3-02 

Purpose: To measure releases of radioactive and hazardous releases to air and water. 

Definition: Number of weeks that radioactive and hazardous releases to air and water exceed 
typical historical average maximums. 

Required data: Controlled releases 
Radioactive releases to air 

1. number of weeks in which the release of tritium to air is greater than the 
corresponding average maximum release for the previous five calendar years 

2. number of weeks in which the release of carbon-14 to air is greater than the 
corresponding average maximum release for the previous five calendar years 

3. number of weeks in which the release of iodines to air is greater than the 
corresponding average maximum release for the previous five calendar years 

4. number of weeks in which the release of noble gases to air is greater than the 
corresponding average maximum release for the previous five calendar years 

5. number of weeks in which the release of particulates to air is greater than the 
corresponding average maximum release for the previous five calendar years 
Radioactive releases to water 

6. number of weeks in which the release of tritium to water is greater than the 
corresponding average maximum release for the previous five calendar years 

7. number of weeks in which the release of carbon-14 to water is greater than the 
corresponding average maximum release for the previous five calendar years 

8. number of weeks in which the release of gross beta-gamma emitters to water is 
greater than the corresponding average maximum release for the previous five 
calendar years 
Hazardous substance releases to air and water 

9. number of weeks in which the release of any substance of interest listed in the 
licensee’s Provincial Ministry of the Environment authorizations to air and water 
is greater than the corresponding average maximum release for the previous five 
calendar years 
Uncontrolled releases 

10. number of uncontrolled releases of any radioactive substances greater than one 
exemption quantity 

11. number of uncontrolled releases of any substance of interest listed in the licensee’s 
Provincial Ministry of the Environment authorizations 

Notes: • The average maximum release is the sum of the maximum quarterly releases for 
the previous five years divided by the number of quarters. Each quarterly release 
only includes normal operation and do not include uncontrolled releases. 

• Uncontrolled releases include spills or accidental discharge reported under section 
2.1 of RD-99.1. Therefore, the count of the number of weeks exceeding the normal 
maximum includes weeks with releases associated with a reported event. However, 
the calculation of the average maximum release only includes normal operations. 

• A Provincial Ministry of the Environment Authorization is issued by the applicable 
provincial Ministry of the Environment, such as a Certificate of Approval, 
Environmental Compliance Approval, Approval of a Source, etc. 
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Emergency Management and Fire Protection 

C4-01 - Emergency Response Drill Participation 

Emergency Response Drill Participation 

SPI number: C4-01 

Purpose: To measure participation of emergency response organization (ERO) personnel in 
emergency response drill or exercise activities. 

Definition: Number of ERO personnel who have participated in emergency response drill and 
exercise activities. 

Required data: 1. number of ERO personnel fulfilling designated ERO positions who have 
participated in an emergency response drill or exercise 

2. number of ERO personnel designated to fill an ERO position 
Notes: • Emergency response drills and exercises are activities designed to assess and 

enhance and assess the proficiency of ERO personnel in their assigned emergency 
response role.  

• ERO positions are those that have been pre-designated to perform specific roles 
and functions during emergency responses. 

• Count only the ERO personnel who have participated in at least one complete 
proficiency-enhancing emergency response activity.  

• Multiple assignees to a given designated ERO position may each be counted for 
their individual participation in performing the designated ERO position at 
different times in the same proficiency-enhancing drill or exercise.  

• This indicator is typically converted to a percentage as follows: 

2-year rolling average ERO drill participation = [A/B] x 100%  
where: 
A = number of ERO designated personnel who have participated in an emergency 

response drills or exercises during the previous eight quarters  
B = total number of ERO personnel designated to fill ERO positions 
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C4-02 - Emergency Response Resources Preventive Maintenance 

Emergency Response Resources Preventive Maintenance 

SPI number: C4-02 

Purpose: To measure completion of scheduled preventive maintenance of emergency response 
equipment and facilities (ERE&F). 

Definition: Number of completed preventive maintenance tests and checks of the ERE&F and the 
number of scheduled preventive maintenance items, tests and checks. 

Required data: 1. number of completed preventive maintenance tests and checks for ERE&F 
2. number of scheduled preventive maintenance tests and checks for ERE&F 

Notes: • ERE&F is dedicated equipment and facilities that are exclusively used for 
emergency response and emergency preparedness, including: 

• fixed systems 
• portable instruments 
• vehicles 
• communications equipment 
• electrical supply generators 
• other equipment and facilities identified in the licensee’s emergency 

preparedness plan that are required to be in a state of readiness 
• Count the number of completed and scheduled preventive maintenance tests and 

checks scheduled for the quarter and completed in the quarter. 
• The counting is not concerned with whether a test has failed or whether equipment 

was found missing. 
• This indicator is typically converted to a percentage as follows: 

Emergency response resources preventive maintenance completed =  
[A/B] x 100% where: 
A =    number of preventive maintenance tests and checks completed during the 

quarter 
B =    number of preventive maintenance tests and checks scheduled during the 

quarter 
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A.2.3.4 Waste management 

C5-01 - Waste Volume 

Waste Volume 

SPI number: C5-01 

Purpose: To measure the volume of solid radioactive waste generated. 

Definition: Volume of solid radioactive waste generated within the protected area. 

Required data: 1. volume of radioactive solid waste generated within the protected area 

Notes: • Volume should be expressed in cubic meters or kilograms. 
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A.2.3.5 Security 

C6-01 - Security Screening Device Reliability 

Security Screening Device Reliability 

SPI Number: C6-01 

Purpose: To measure operational testing of security screening devices. 

Definition: Number of incomplete operational tests of security screening devices. 

Required data: 1. number of instances where required operational testing of explosive substance 
detection devices (fixed and portable) was not completed 

2. number of instances where required operational testing of metal detection devices 
(walkthrough or handheld) was not completed 

3. number of instances where required operational testing of X-ray imaging devices 
was not completed 

Notes: • Required operational testing is the verification of proper function and operability 
which includes calibration and associated check qualify control checks in 
accordance with licensee’s procedures. 

• Screening devices are used for the detection of weapons and explosive substances 
upon entry and nuclear material upon exit. 

• RD-361, Criteria for Explosive Substance Detection, X-ray Imaging, and Metal 
Detection Devices at High-Security Sites, sets out the performance criteria for 
explosive substance detection, X-Ray imaging and metal detection devices at high-
security sites. 

 

 82 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

A.2.3.6 Safeguards 

There are currently no SPIs for the safeguards SCA.  

A.2.3.7 Packaging and Transport 

C8-01 - Transport of Dangerous Goods Training Program 

Transport of Dangerous Goods Training Program 

SPI number: C8-01 

Purpose: To measure transport of dangerous goods (TDG) qualified employees and the fail/pass 
rate for TDG training. 

Definition: Numbers of lapsed TDG certificates, qualified employees and the fail/pass rate of 
initial and recurrent training examinations. 

Required data: 1. number of employees who do not complete recurrent training prior to the 
expiration date of their TDG training certificate 

2. number of fully qualified employees 
3. number of employees who do not pass the initial evaluation examination 
4. number of employees who pass the initial evaluation examination 
5. number of employees who do not pass the recurrent evaluation examination 
6. number of employees who pass the initial evaluation examination 

Notes: • TDG regulations requires employers to issue to employees training certificates 
when they are satisfied employees have been adequately trained. Training 
certificates are valid for 3 years 
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Appendix B: Report on the Risk and Reliability of the NPP 

B.1 Summary 

Major findings or major changes during the calendar year should be summarized. These include: 

• changes in the list of systems important to safety or their reliability targets 
• overall performance of systems important to safety, including statistical summary of 

performance 
• changes having major impact on reliability models  
• major update of reliability models for systems important to safety  
• generic discussion on completion of required surveillance activities, including tests, 

predefines and operator routines 
• the number of initiating events  
• major changes in failure modes and/or failure rates 

B.2 List of systems important to safety 

For requirements in section 2.2.2.2.4 (a) of RD-99.1, list all identified SIS and, include the assigned 
reliability target for each system. Discuss and explain changes from previous years in the list of SIS or in 
assigned reliability targets. 

Table B.1 List of systems important to safety and reliability targets 

System important to safety Reliability target 

  
  
  
  

 

This section may list structures and components important to safety and their reliability targets (if these 
structures and components have been identified). 

B.3 System performance 

Insert a section for each system important to safety according to the format below: 

B.3.1 Systems important to safety 

For the requirements in section 2.2.2.2.4 (b) of RD-99.1, include a comparative assessment of the 
reliability and reliability target for each SIS of the NPP and for the relevant components important for 
mission reliability.  

This includes:  

1. the predicted reliability of the system, where the predicted reliability is calculated using the 
system up-to-date model and current data  

2. the observed reliability of the system during the previous year  
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3. a comparison between the predicted reliability, observed reliability and reliability target of 
the system 

4. an explanation of changes in the predicted reliability of the system from the predicted 
reliability reported in previous years 

5. specific reliability indices for major components such as class III power systems, and 
emergency or qualified power systems that include the failures to start (in failures per 
demand) and failures to run (in failures per hour) for each generator 

This section describes comparative reliability indices for the system important to safety identified in 
section B.2.  

B.3.1.1 Predicted reliability 

This section reports the future reliability predicted using current data and compares it to the value 
obtained for the present and previous years, as well as to the target. The reliability assessment needs to be 
re-evaluated annually using the latest relevant failure data. 

This section should include the information regarding the assessment such as computer code, cut-off 
value, electronic file name, revision information and the report number, if available. If this information is 
presented in Report Appendix B.6, this section may refer to it. If the reliability assessment uses 
supporting data different from the data presented in section B.5, the rationale should be described in this 
section. 

Table B.2: Predicted reliability 

Failure criteria 

Predicted reliability 

Target Previous years Present 

Year X – 2 Year X – 1 Current year (X) 
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B.3.1.2 Observed reliability 

This section is intended to capture the trends in the systems important to safety reliability. 

Table B.3 Observed reliability of system 

Failure 
criteria 

Unit 
no. _ 

Unit 
no. _ 

Unit 
no. _ 

Unit 
no. _ 

Previous year 
predicted reliability Target 
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Table B.4 Standby generator (SG) reliability indices 

 

A. Test results 

 

Start Running 
SG# 

Attempts Failures Hours Failures 

1     

2     

3     

4     

Total     
 

B. Outage statistics 

 

Maintenance Forced 
SG# 

Occurrences Hours Occurrences Hours 

1     

2     

3     

4     
Total     
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Table B.5 Emergency power generator (EPG) reliability indices 

A. Test results 

 

Start Running 
EPG# 

Attempts Failures Hours Failures 

1     

2     

Total     

 
B. Outage statistics 

 

Maintenance Forced 
EPG# 

Occurrences Hours Occurrences Hours 

1     

2     

Total     
 

B.3.1.3 Incidents  

For the requirements in section 2.2.2.2.4 (c)(i) of RD-99.1: For each SIS, identify and briefly describe 
occurrences during the calendar year where the system was unavailable to perform its function, and the 
dispositions for these incidents. If the occurrence was reported under section 2.1 of RD-99.1, then the 
licensee must provide the event number and a statement of the nature of the impairment. 

This information is requested because the type of impairment may not correspond to the incident title. 

This section describes incidents (also known as major impairments) of the systems and the effect on the 
system reliability. “Incident” refers to any system fault reducing the effectiveness of the system such that 
it would fail to perform its safety function, even if the system would still operate. 

Information for the incidents reported under section 2.1 of RD-99.1 is to be inserted into Table B.6.  
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Table B.6: Unavailability of systems important to safety reported under section 2.1 of RD-99.1 

Licensee event 
number 

System 
affected 

Component(s) 
affected  

Level of 
impairment 

Length of time 
system unavailable 

     

     

     

     

     
 

B.3.1.4 Minor impairments  

For the requirements in section 2.2.2.2.4 (c)(ii) of RD-99.1: For each SIS, identify and briefly describe 
occurrences, during the calendar year, of minor impairments of the system. Describe the nature, duration 
and effect of the impairment on the system’s reliability.  

This section describes any minor impairment of the SIS and the assessment of the impairment on system 
reliability. A “minor impairment” refers to a fault that reduces the redundancy of the system or increases 
the possibility of a serious process failure or initiating event. In other words, it is a fault that causes 
degradation of a system but in which the system would still have met its design and performance 
specifications. As a minimum the quantitative assessment of overlapping impairments should be 
provided. Graphical representation of the effect of impairments on system reliability over the past year, as 
well as quantitative assessments of single impairments, are desirable.  

Table B.7 Minor impairment and effect on the system reliability  

Fault Component/ 
primary event 

Failure 
mode 

Failure 
duration 

Applicable 
model 

Assessment of the 
impairment 

      

      

      

      

      
 

Appendix B.4 should report the fault information for the nature of the impairment in detail. 

Scheduled removal of service of equipment that is reflected in the reliability model does not need to be 
described. 

If the event also causes impairments of other system(s) important to safety, these should be described in 
this section as a shared dependent event.  
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B.3.1.5 Changes  

For section 2.2.2.2.4 d) of RD-99.1 , for each SIS, describe changes that occurred during the calendar year 
that affected reliability due to: (i) design (ii) operating or maintenance practice and (iii) models used to 
assess reliability.  

This section reports changes to design or operating and maintenance practice affecting the reliability of 
the systems; e.g., the duty cycle of equipment may affect the test frequency of the equipment. 

This section should also discuss changes to the model and the effect on the system’s reliability. 

B.3.1.6 Performance of surveillance activities 

For section 2.2.2.2.4 e) of RD-99.1, provide the following information: 

i. a list of scheduled activities to inspect, monitor, test or verify the reliability of a system 
important to safety of the NPP, which were not completed on schedule during the calendar 
year  

ii. indication of the specific and cumulative impact on system reliability of the probabilistic 
safety assessment (PSA)-credited scheduled activities not being completed on schedule 

This section reports any missed and postponed scheduled activities credited in reliability assessment. The 
reasons for missing or postponing the scheduled activities and the impact on the system reliability should 
be discussed. These activities include required tests, predefines (call-ups) and operator routines.  

B.3.1.7 Correction of previous reports 

This section describes any corrections in previous reports; the correction may be a mistake or new 
findings over the reporting calendar year. The reason for the correction should be clearly provided. 

For instance, when a design defect of a component is found over the calendar year and it has been 
dormant since the installation or modification of the component, the previous reliability indices should be 
modified. If a test reveals an impairment and the test period is long enough to affect the previous 
reliability indices, the previous reliability indices should also be reported.  

B.4 Plant performance 

B.4.1 Initiating events  

For section 2.2.2.2.4 f) of RD-99.1: Describe initiating events that occurred during the calendar year at 
the NPP, and provide the current frequency assigned to each initiating event. If the occurrence was 
reported under section 2.1 of RD-99.1, then the event number must be provided. 

The frequency of the initiating event should be re-assessed, and a comparison with the initiating event 
frequency used in the risk analysis should be provided if a plant PSA model is available. The description 
of the event should indicate if it affected the plant mitigating system’s capability. 

The impact on the plant safety goals of the initiating event should be provided. The analysis should 
include any equipment malfunction that occurred during the response to the initiating event. Any of these 
mitigating system failures should be clearly identified. 
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B.5 Supporting data  

For the requirements of section 2.2.2.2.4 g) in RD-99.1, provide data that supports the licensee’s 
assessments during the calendar year of the reliability of the systems important to the safety of the NPP. 
Relevant data includes: 

i. rates of failure of system components  
ii. significant trends in component failure rate data 
iii. input data regarding human error probabilities 
iv. changes to the list of PSA-credited scheduled activities to inspect, monitor, test or verify the 

system’s reliability 
v. data regarding the impairment (failure, incipient failure or degraded ability) of one or more 

system components as a direct result of a shared or common cause 

Data can be provided electronically. Licensees should provide the updated electronic reliability models 
for each system important to safety per RD-99.1, section 2.2.2.2.4 d). 

B.5.1 Component failure data 

B.5.1.1 Failure rates 

This section describes major updates of the component failure rate data and the specific changes in failure 
rates from the failure rate database experienced over the calendar year. The failure database used for 
reliability model should be presented in Report Appendix B.3. This section should describe any 
significant failure rate change or significant trend. The definition of significant failure rate change or 
significant trend should be clearly described.  

B.5.1.2 Failure modes 

This section describes any failure mode that occurred during the calendar year and is not modelled in the 
system fault trees, as well as its impact on system reliability. 

B.5.2 Human error probability data 

This section reports human actions that could affect the reliability of the SIS. Some human actions that 
directly affect the reliability of the SIS may be included in section B.3.1.3, but a comparison to the human 
errors considered in the reliability model should be performed. 

B.5.3 Dependent failures 

B.5.3.1 Shared cause  

This section reports events that result in inter-system shared dependent impairments, which cause 
multiple components that belong to different systems to be unavailable and that can be explicitly included 
in the reliability models. For instance, a failure of an instrument air manifold that supplies air to multiple 
components in more than one independent system would result in an inter-system shared-cause dependent 
failure and should be reported in this section. 

Intra-system dependent impairments that affect one system only are described in the section of individual 
system; for example, if the manifold supplies air to multiple components, but in only one system, the 
failure would be identified as an intra-system shared cause dependent failure and might be described in 
the section of individual system.  
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B.5.3.2 Common cause  

This section reports events that may result in inter/intra-system dependent failure or degradation, but for 
which the reliability model cannot explicitly include the cause of failure. Even though section B.5.2 
reports human-induced common-cause failures, this section should identify these events as 
common-cause failures. 

B.5.4 List of scheduled maintenance and surveillance activities 

The changes to the list of PSA-credited scheduled activities to inspect, monitor, test or verify the system’s 
reliability should be included here or in an appendix. Changes should be reported in a manner that can be 
related to a list of activities that can be referenced.  

B.5.5 Other plant-specific data  

This section includes other plant-specific data important to the reliability program not included in sections 
B.3.1 and B.5.2. The reliability statistics of special equipment can be included here.  

B.6 Report appendices 

B.6.1 Report Appendix B.1 – Definitions 

In this appendix, provide definitions for technical or licensee terms used in this report.  

B.6.2 Report Appendix B.2 – List of acronyms and abbreviations 

In this appendix, provide acronyms and abbreviations used in the report. 

B.6.3 Report Appendix B.3 – Component failure data 

See section B.5.1.1 for details regarding the information to be placed in this appendix. Component failure 
data can be provided electronically.  

B.6.4 Report Appendix B.4 – Fault records 

See section B.3.1.4 for details regarding the information to be placed in this appendix.  

B.6.5 Report Appendix B.5 – Test program summary 

This appendix lists the scheduled activities included in the reliability models and describes the changes 
that are not included in the individual system sections, including routine tests, predefines, operator 
routines and main control room panel checks. 

B.6.6 Report Appendix B.6 – Models of the systems important to safety 

The information presented in this appendix may vary according to the reliability program being 
implemented by individual NPPs (e.g., one plant may apply a single cut-off to all systems, while another 
plant may apply different cut-off values to the systems). The following example therefore defines content, 
not format.  
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Table B.8 Reliability models information 

System 
File name 

Reliability model 

Cut-off Rev. Date 

Report 

Report # Date 

  
 

     

  
 

     

Computer 
code* 

CAFTA  
version XX (Month Year) 

CAFTA Cutset Generator  
version YY (Month Year) 

* Common to all system models 

 94 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

Glossary 

action level  
A specific dose of radiation or other parameter that, if reached, may indicate a loss of control of part of a 
licensee’s radiation protection program and triggers a requirement for specific action to be taken. 

barrier 
A physical obstruction that prevents or inhibits the movement of people, radionuclides or another 
phenomenon (e.g., fire), or provides shielding against radiation. 

CNSC 
The Canadian Nuclear Safety Commission; the CNSC refers to the organization generally, including both 
its staff and Commission Tribunal members. 

certified person  
Person named on a certificate issued by the CNSC, or that a CNSC-authorized officer attests to as 
competent to carry out the duties of a given position referred to in the NPP licence. 

Commission 
The members of the Commission in their capacity as members of the tribunal component of the CNSC. 

event 
Any occurrence unintended by the licensee, including operating error, equipment failure or another 
mishap, and deliberate action on the part of others, the consequences or potential consequences of which 
are not negligible from the point of view of protection or safety.  

environment 
The components of the Earth, including: 

a) land, water and air, including all layers of the atmosphere 
b) all organic and inorganic matter and living organisms  
c) the interacting natural systems that include components referred to in (a) and (b) above 

external event 
Any event that proceeds from the environment external to a nuclear power plant and can cause a plant’s 
structures, systems or components to fail. External events include, but are not limited to, earthquakes, 
floods and hurricanes.  

failure 
A change in the characteristics of a component or system such that it is unable to carry out its specified 
function.  

fault 
A synonym of failure.  

fire 
A process of combustion characterized by heat emission and accompanied by smoke, flame or both. 
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impairment  
A failure such that the safety-related system would operate with reduced redundancy or margin of safety, 
or would fail to meet its design intent. Level 1 impairment describes a system state that is impaired to the 
extent that it would provide inadequate protection; level 2 impairment describes a system state that is 
impaired to the extent that it would provide some, but not complete, protection for a worst-case process 
failure. Level 3 impairment is used to describe a system state where the level of redundancy or margin of 
safety is reduced, but the system is still fully capable of meeting its design intent.  

initiating event 
An event that initiates a sequence of events that could lead to a severe accident in the absence of action by 
a system important to safety, or an event involving a system important to safety that initiates a sequence 
of events that could have led to a severe accident if other systems important to safety had not acted. 

licensee documents requiring notification of change 
These are licensee documents for which the licensee is required to notify the CNSC in writing when 
changes are made. The licensee documents requiring notification of change are typically identified in the 
Licence Conditions Handbook. 

nuclear power plant (NPP) 
A fission-reactor installation that has been constructed to generate electricity on a commercial scale. An 
NPP is a Class IA nuclear facility as defined in the Class I Nuclear Facilities Regulations. 

pressure boundary 
A boundary of any pressure-retaining system, component or vessel that is registered or eligible for 
registration.  

pressure boundary degradation 
A degradation of a pressure boundary that exceeds any relevant limit specified in the applicable design 
analysis, design codes or standards or inspection codes or standards. 

programmatic failure 
A programmatic failure (or programmatic non-compliance), arises under one or more of the following 
circumstances: 

• failure to establish a required program or program element 
• failure of a program or program element to meet a mandated standard 
• failure to comply with a specific, objective provision of a program  
• aggravated or systemic failure(s) to adhere to applicable procedures 

reliability 
The ability of a structure, system or component to perform—in accordance with its defined 
specifications—its required function under given conditions for a defined time period or upon demand. 

risk 
The chance of injury or loss, defined as a measure of the probability and severity of an adverse effect 
(consequences) to health, property, the environment or other things of value; mathematically, it is the 
probability of occurrence (likelihood) of an event multiplied by its magnitude (severity).  

safety analysis 
Analysis by means of appropriate analytical tools that establishes and confirms the design basis for the 
items important to safety; and ensures that the overall plant design is capable of meeting the acceptance 
criteria for each plant state. 

 96 Draft 
 



July 2012 GD-99.1, Guide to the Reporting Requirements for Operating Nuclear Power Plants 

safety culture 
The characteristics of the work environment, such as the values, rules and common understandings that 
influence employee perceptions and attitudes about the importance that the organization places on safety. 

safety performance indicator  
Data that is sensitive to and/or signals changes in the safety performance of systems or programs that 
maintain the licensing basis of an NPP. 

safety-related system  
As defined in the Canadian Standards Association publication CSA-N285.0-08, General Requirements 
for Pressure-retaining Systems and Components in CANDU Nuclear Power Plants, that is referenced in 
the nuclear power plant licence. 

safety significance 
The significance of a situation or event with respect to the impact on meeting the fundamental nuclear 
safety objectives as defined by the International Atomic Energy Agency. In general, a situation or event 
has safety significance if it denotes a deviation from the safety case accepted in the licence in a direction 
detrimental to safety, such as:  

a. reducing margins to (or exceeding) the accepted limits 
b. increasing risk  
c. impairments (various degrees) of the special safety systems or of the safety functions for 

accident mitigation 
d. human factors issues 
e. events causing radioactive releases and spills of hazardous substances, injuries to workers or 

the public, etc. 

serious illness or injury 
Injury or illness incurred, or possibly incurred, as a result of the operation of the NPP, including an injury 
of a serious nature from any cause in the workplace that: 

a. requires hospitalization  
b. places life in jeopardy  
c. produces unconsciousness  
d. results in substantial loss of blood  
e. involves the fracture of a leg or arm, but not a finger or toe  
f. involves the amputation of a leg, arm, hand or foot, but not a finger or toe  
g. consists of burns to a major portion of the body  
h. causes the loss of sight in an eye  
i. causes paralysis 
j. causes permanent hearing impairment 

situation 
Conditions, circumstances or configurations that occur, are discovered or that may lead to an event.  

special safety system 
One of the following systems of an NPP: shutdown system no.1, shutdown system no. 2, containment 
system or emergency core cooling system. 
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structures, systems or components (SSCs) 
A general term encompassing all of the elements (items) of a facility or activity that contribute to 
protection and safety, except human factors. Structures are the passive elements: buildings, vessels, 
shielding, etc. A system comprises several components, assembled in such a way as to perform a specific 
(active) function. A component is a discrete element of a system. Examples are wires, transistors, 
integrated circuits, motors, relays, solenoids, pipes, fittings, pumps, tanks, and valves. 

systems important to safety (SIS) 
Structures, systems and components of the NPP associated with the initiation, prevention, detection or 
mitigation of any failure sequence that have the most significant impact in reducing the possibility of 
damage to fuel, associated release of radionuclide, or both. 

version-controlled document 
A document that requires CNSC control and is captured in the document version control tables of the 
Licence Conditions Handbook. Includes regulatory/industry standards as referenced in the licence (may 
include regulatory/industry standards that require transition) and may include key licensee documents, 
such as documents requiring consent of change (as per a licence condition). 
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Additional Information 

The following documents provide additional information pertaining to reporting requirements for 
operating NPPs in Canada: 

• RD-99.1, Reporting Requirements for Operating Nuclear Power Plants, Canadian Nuclear 
Safety Commission, 2012 

• RD/GD-99.3, Requirements and Guidance for Public Information and Disclosure, Canadian 
Nuclear Safety Commission, 2012  

• CMD 05-H32, Information and Recommendations from Canadian Nuclear Safety 
Commission Staff Regarding Licence Amendments to Strengthen Regulatory Controls on 
Sealed Sources, Canadian Nuclear Safety Commission, 2005 

• P-325, Nuclear Emergency Management, Canadian Nuclear Safety Commission, 2006 
• S-294, Probabilistic Safety Assessment (PSA) for Nuclear Power Plants, Canadian Nuclear 

Safety Commission, 2005 
• S-98 Rev-1, Reliability Programs for Nuclear Power Plants, Canadian Nuclear Safety 

Commission, 2005 
• S-210, Maintenance Programs for Nuclear Power Plants, Canadian Nuclear Safety 

Commission, 2007 
• RD-204, Certification of Persons Working at Nuclear Power Plants, Canadian Nuclear 

Safety Commission, 2008 
• G-225, Emergency Planning at Class I Nuclear Facilities and Uranium Mines and Mills, 

Canadian Nuclear Safety Commission, 2001 
• G-228, Developing and Using Action Levels, Canadian Nuclear Safety Commission, 2001 
• G-274, Security Programs for Category I or II Nuclear Material or Certain Nuclear 

Facilities, Canadian Nuclear Safety Commission, 2003 
• G-208, Transportation Security Plans for Category I, II or III Nuclear Materials, Canadian 

Nuclear Safety Commission, 2003 
• S-296, Environmental Protection Policies, Programs and Procedures at Class I Nuclear 

Facilities and Uranium Mines and Mills, Canadian Nuclear Safety Commission, 2006 
• CSA N285.0/N285.6 series, General Requirements for Pressure Retaining Systems and 

Components in CANDU Nuclear Power Plants/Material Standards for Reactor Components 
for CANDU Nuclear Power Plants, Canadian Standards Association 

• CSA N285.4, Periodic Inspection of CANDU Nuclear Power Plant Components, Canadian 
Standards Association 

• CSA N285.5, Periodic Inspection of CANDU Nuclear Power Plant Containment 
Components, Canadian Standards Association 

• CSA N286-05, Management System Requirements for Nuclear Power Plants, Canadian 
Standards Association 

• CSA N287.7, In-service Examination and Testing Requirements for Concrete Containment 
Structures in CANDU Nuclear Power Plants, Canadian Standards Association 

• CAN/CSA N289.5, Seismic Instrumentation Requirements for CANDU Nuclear Power 
Plants, Canadian Standards Association 

• ANR1.OR, Implementing Guideline 19.1, World Association of Nuclear Operators, 1996 
• ISO 10005, Quality Management Systems–Guidelines for Quality Plans, International 

Organization for Standardization, 2005 
• Institute of Nuclear Power Operations (INPO), AP-928 Revision 3, Work Management 

Process Description, Atlanta, USA, 2010 
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