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Summary

This CMD presents the, Regulatory
Oversight Report for Canadian Nuclear
Power Generating Sites: 2018

=  Through compliance verification
inspections, reviews and assessments,
CNSC staff concluded that nuclear
power plants (NPPs) and waste
management facilities (WMFs) in
Canada operated safely during 2018.
The evaluations of all findings for the
safety and control areas show that,
overall, NPP and WMF licensees made
adequate provision for the protection of
the health, safety and security of
persons and the environment from the
use of nuclear energy and took the
measures required to implement
Canada’s international obligations.

= The following observations support the
conclusion of safe operation:

o Radiation doses to members of the
public were well below the
regulatory limit.

o Radiation doses to workers were
below the regulatory limits.

o The frequency and severity of non-
radiological injuries to workers
were very low.

o No radiological releases to the
environment exceeded the
regulatory limits.

o Licensees met applicable
requirements related to Canada’s
international obligations.

o No events above level 0 on the
International Nuclear and
Radiological Event Scale were
reported to the International Atomic
Energy Agency.

There are no actions requested of the
Commission. This CMD is for information

Résumé

Ce CMD présente le Rapport de surveillance
réglementaire des sites de centrales nucléaires au
Canada : 2018

En se basant sur des inspections de vérification
de la conformité, des examens et des
évaluations, le personnel de la CCSN a conclu
que les centrales nucléaires et les installations
de gestion des déchets ont été exploitées de
maniére slre en 2018. Les ¢valuations de
toutes les constatations relatives aux domaines
de streté et de réglementation montrent que,
dans I’ensemble, les titulaires de permis de
centrale nucléaire et d’installation de gestion
des déchets ont pris les mesures voulues pour
préserver la santé, la streté et la sécurité des
personnes, protéger 1’environnement contre
I’utilisation de 1’énergie nucléaire et respecter
les obligations internationales que le Canada a
assumees.

Les observations suivantes appuient la
conclusion d’exploitation stre :

o Les doses de rayonnement regues par le
public étaient bien en deca de la limite
réglementaire.

o Les doses de rayonnement regues par les
travailleurs étaient bien en de¢a des limites
réglementaires.

o La fréquence et la gravité des blessures
non radiologiques subies par les
travailleurs étaient trés faibles.

o Il n’y a eu aucun rejet radiologique dans
I’environnement qui a dépass¢ les limites
réglementaires.

o Les titulaires de permis se sont conformés
aux exigences applicables relatives aux
obligations internationales du Canada.

o Aucun événement de niveau supérieur a 0
sur I’échelle internationale des événements
nucléaires et radiologique n’a été signalé a
I’ Agence internationale de 1’énergie
atomique.

Aucune mesure n’est requise de la Commission. Ce
CMD est fourni a titre d’information seulement.
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Executive summary

This report describes the regulatory oversight and safety performance of nuclear power
generating sites, consisting of nuclear power plants (NPPs) and adjacent waste management
facilities (WMFs) in Canada in 2018. For certain topics, updates on developments in 2019 are
also described. This is the second CNSC regulatory oversight report to cover both NPPs and
WMFs.

The following list identifies the facilities for each site covered by this report. Each line in the list
identifies facilities that are located at the same site and, governed by a single CNSC licence and,
hence, are assessed together in this report.

e Darlington Nuclear Generating Station (DNGS) and Tritium Removal Facility

e Darlington Waste Management Facility (DWMF), which includes the Retube Waste
Storage Building

e Pickering Nuclear Generating Station (PNGS)
e Pickering Waste Management Facility (PWMF)

e Point Lepreau Nuclear Generating Station (PLNGS) and Solid Radioactive Waste
Management Facility (SRWMF)

e Bruce A Nuclear Generating Station and Bruce B Nuclear Generating Station
e  Western Waste Management Facility (WWMF) and Radioactive Waste Operations Site-1
e Gentilly-2 facilities

The CNSC'’s substantial regulatory effort for NPPs and WMFs in 2018 included activities related
to licence renewals for NPPs and WMFs and compliance verification activities such as
inspections, desktop reviews, and surveillance and monitoring. The licensing decisions and
compliance activities identified follow-up activities, findings, and corrective actions that CNSC
staff monitored during 2018. CNSC staff continue to follow up on those developments and
corrective actions that were not concluded by the end of 2018.

The licensing and compliance activities were conducted in the context of robust regulatory
requirements. These requirements include those found in CNSC regulatory documents and CSA
Group standards, which continued to evolve in 2018 as both organizations published new and
revised documents. NPP and WMF licensees were in the process of implementing various new
requirements in 2018, and CNSC staff were satisfied with the overall progress.

CNSC staff concluded that the NPPs and WMFs operated safely in 2018 and that the licensees
upheld their responsibilities for safety and promoted healthy safety culture. This conclusion was
based on detailed staff assessments of findings from compliance verification activities for each
facility in the context of the 14 CNSC safety and control areas. The conclusion was supported by
safety performance measures and other observations.

Important performance measures and observations include the following:

o The NPP and WMF licensees followed approved procedures and took appropriate
corrective action for all events reported to the CNSC. No events above Level 0 on the
International Nuclear and Radiological Event Scale were reported to the International
Atomic Energy Agency.
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NPPs and WMFs operated within the bounds of their operating policies and principles.

There were no serious process failures at the NPPs. The number of unplanned transients
and trips in the reactors was low and acceptable to CNSC staff. All unplanned transients
in the reactors were properly controlled and adequately managed.

Radiation doses to the public were well below the regulatory limits.
Radiation doses to workers at the NPPs and WMFs were also below the regulatory limits.
The frequency and severity of non-radiological injuries to workers were very low.

No radiological releases to the environment from the NPPs and WMFs exceeded the
regulatory limits.

Licensees met the applicable requirements related to Canada’s international obligations;
safeguards inspection results were acceptable to the [AEA.

CNSC staff’s assessments of the SCAs for the NPPs and WMFs are summarized in the ratings in
the following tables. Separate ratings are provided for Bruce A and Bruce B — although they are
governed by the same licence and share programs, there are differences in the implementation of
those programs between the two stations that warrant separate assessments. The rating categories
used by CNSC staff in these assessments are as follows:

FS

SA
BE
UA

fully satisfactory
satisfactory
below expectations

unacceptable
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Canadian NPP safety performance ratings for 2018

Safety and control area DNGS PNGS Br:ce Br]g ce Lf;i:;u Gentilly-2
Management system SA SA SA SA SA SA
Human performance management SA SA SA SA SA SA
Operating performance FS FS FS FS FS SA
Safety analysis FS FS FS FS FS SA
Physical design SA SA SA SA SA SA
Fitness for service SA SA SA SA SA SA
Radiation protection SA SA FS FS SA SA
Conventional health and safety FS FS FS FS FS SA
Environmental protection SA SA SA SA SA SA
Emergency management and fire protection SA SA SA SA SA SA
Waste management SA SA SA SA SA SA
Security SA SA SA SA SA SA
Safeguards and non-proliferation SA SA SA SA SA SA
Packaging and transport SA SA SA SA SA SA

Canadian WMF safety performance ratings for 2018

Safety and control area DWMF PWMF WWMF

Management system SA SA SA

Human performance management SA SA SA

Operating performance SA SA SA

Safety analysis SA SA SA

Physical design SA SA SA

Fitness for service SA SA SA

Radiation protection SA SA SA

Conventional health and safety SA SA SA

Environmental protection SA SA SA

Emergency management and fire protection SA SA SA

Waste management SA SA SA

Security SA SA SA

Safeguards and non-proliferation SA SA SA

Packaging and transport SA SA SA
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1

REGULATORY OVERSIGHT REPORT FOR NUCLEAR POWER
GENERATING SITES: 2018

INTRODUCTION

1.1 About this regulatory oversight report

The Regulatory Oversight Report for Canadian Nuclear Power Generating Sites: 2018 provides
Canadian Nuclear Safety Commission (CNSC) staff’s assessment of the overall safety
performance of Canadian nuclear power plants (NPPs) and their adjacent waste management
facilities (WMFs) for 2018.

Section 1 of the report provides introductory material that explains this report, the licensed
facilities that are covered, and CNSC’s regulatory framework and practices.

Section 2 of the report provides background information that serves as context for the
assessments. Although the assessments for each site are provided in section 3, section 2 contains
some assessments of groups of licensees, where appropriate. For example, section 2 compares
safety performance data for multiple licensees. It also contains some general assessments of all
licensees in the area of security, since the information presented in section 3 for individual sites is
limited in most cases.

Section 3 contains the individual assessments for each facility or site. In some cases, the NPP and
WMF on the same site are licensed separately and those subsections contain separate assessments
of the NPP and WMF. This report uses headings to distinguish the information and assessments
related to the two facilities. In other cases, the NPP and WMF on the same site are licensed
together and so are assessed together. The safety assessments of the NPPs and WMFs are
described in more detail in section 1.4.6.

Sections 2 and 3 are organized according to the CNSC safety and control area (SCA) framework,
as it existed on June 1, 2019. The SCA framework includes 14 SCAs, which are grouped into
three functional areas, and one additional area, as shown in table 1.
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Table 1: List of SCAs

Functional Area SCA #
Management Management system 1
Human performance management 2
Operating performance 3
Facilities and Safety analysis 4
equipment Physical design 5
Fitness for service 6
Core control Radiation protection 7
processes Conventional health and safety 8
Environmental protection 9
Emergency management and fire protection 10
Waste management 11
Security 12
Safeguards and non-proliferation 13
Packaging and transport 14
Other matters of regulatory interest 15

The safety assessments in this regulatory oversight report are in the context of the licensing basis
for each facility. The licensing basis is unique for each licensed facility, so statements related to
compliance are in terms of “the applicable regulatory requirements” for the specific facility. The
licensing basis is described in section 1.4.1.

Some of the terms used in this document are defined in CNSC regulatory document
REGDOC-3.6, Glossary of CNSC Terminology.

Some of the assessments in sections 2 and 3 include information that addresses requests from the
Commission. Specifically, information has been included to fulfill actions that the Commission
assigned to CNSC staff through the CNSC’s regulatory information bank (RIB) system. Table 2
lists the RIB actions that were requested to be addressed by this report and provides a reference to
the relevant part of the report.

Table 2: Actions from Commission Addressed by this report

RIB Action Report
# section
19297 | Include injury data for third-party contractors for operating NPPs 2.8
18711 | Include plain-language summary To be
addressed
outside
this report
17561 | Enhance the data for corrective maintenance backlog to show 3.1.6,

10



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

RIB Action Report
# section

trends during the year 3.2.6,

3.3.6,

3.5.6
17560 | Include data for total recordable injury frequency for all workers, Data is
including contractors, if it is available not yet

available
17559 | Explain the targets used by the World Association of Nuclear 2.3

Operators for trips of various reactor types
17557 | Follow-up the licence renewal for Pickering Nuclear Generating

Station (PNGS)
(i) provide update the status of the integrated implementation 3.2.0
plan (IIP)
(i) describe methodology and progress for whole site 32.4
probabilistic safety assessment (PSA)
(iii) provide update on the joint fuel machine reliability project 2.6
17525 | Describe implementation of new licensing basis documents for
PNGS
(i) CNSC REGDOC-2.2.4, Fitness for Duty: Managing Worker 2.2
Fatigue
(i) CNSC REGDOC-2.2.4, Fitness for Duty, Volume II: 2.2
Managing Alcohol and Drug Use
(iii) CNSC REGDOC-2.4.1, Deterministic Safety Analysis 32.4
(iv) CSA N285.4-14, Periodic Inspection of CANDU Nuclear 3.2.6
Power Plant Components
(v) CSA N285.5-13, Periodic inspection of CANDU nuclear Not
power plant containment components covered
by this
report
17522 | Provide update on emergency management and preparedness at
PNGS
(i) 2017 Ontario Provincial Nuclear Emergency Response Plan 2.10
(PNERP)
(i) implementation plan for PNGS for 2017 PNERP 3.2.10
(ii1) results from the technical study for 2017 PNERP Info not
available
(iv) Ontario's unified transport management plan 2.10
(v) revision of public information and disclosure program for Info not

PNGS in regard to emergency preparedness and provision of available
information to populations beyond the detailed planning zone
16516 | Provide update on PNGS fish diversion system

N . L Info not
(i) improvements and resulting fish impingement rate available
(i1) results of OPG's thermal plume monitoring Info not
(iii) a) OPG’s compliance with its Fisheries Act authorization and a)v algaglg

b) involvement of Indigenous groups in activities related to E) 2 1 5

the authorization
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RIB Action Report
# section

15153 | Explain how provinces share information for nuclear emergencies | Appendix
and exercises I

14777 | Provide update on improvements related to exposure to alpha 2.7
particle events (radiation protection measures, regulatory
oversight)

14776 | Provide update on Bruce Power’s maintenance of nuclear liability 2.15
insurance

14763 | Describe Bruce Power’s corrective action to address equipment 3.3.5

performance/fitness for service issues discussed at licence renewal

(1) primary heat transport system pumps seals

(i1) isolation valves for emergency coolant injection system
(quality control issue)

(iii) isolation valves for emergency coolant injection system (issue
related to vibration)

14762 | Describe Bruce Power’s corrective action to address design-related 3.3.5

non-conformances with modern codes and standards for its fire

protection system

14761 | Describe enhancements at Bruce A to bring internal fire risk below 334
the safety goal target

14760 | Monitor Bruce Power's work to perform site-wide PSA for the 334
next licence renewal

14759 | Report Bruce Power’s progress on determining aggregate safety Nothing
goals and targets for the next licence renewal to report

for 2018

14758 | Describe CNSC’s work to formally collaborate with Saugeen 2.15
Ojibway Nation with respect to operation of Bruce A and B

14757 | Describe developments related to pressure tube fracture toughness 3.3.6

for Bruce A and B, including fracture toughness modelling and
estimates of the maximum amount of equivalent hydrogen

14755 | Provide update on the implementation of automated data transfer 3.3.10
from Bruce A and B to the CNSC emergency operations centre

14753 | Provide update on status of major component replacement for 3.3.0
Bruce A and B

8504 | Provide update on CNSC’s regulatory position on risk aggregation 2.4

The assessment for each site in Section 3 includes a list of the CNSC inspection reports that form
the basis of many of the observations and conclusions for that site.

The conclusions of this report are provided in Section 4.

1.2 Scope

The scope of the Regulatory Oversight Report for Canadian Nuclear Power Generating Sites:
2018 is similar to that of the Regulatory Oversight Report for Canadian Nuclear Power Plants:
2017. It covers the NPPs in Canada, including Gentilly-2. General statements in the report that
refer to “NPPs” are intended to apply to Gentilly-2, whereas the phrase “operating NPPs” is used
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for statements that do not apply to Gentilly-2. The report also covers the WMFs located at the
same sites, regardless if they are regulated under the same licence or licensed separately.

Generally speaking, the information provided in this regulatory oversight report is pertinent to
2018, and the status that is described is valid as of December 2018. The word “UPDATE” is used
in the report to identify topics where more recent information (up to June 1, 2019) is included
(e.g., descriptions of significant events or updates that were specifically requested by the
Commission). Also note that the tables of event initial reports that are provided for each site in
Section 3 include any event initial reports that were presented to the Commission related to
events from January 1, 2018 to June 1, 2019.

The detailed scope of the safety assessments in this regulatory oversight report is covered by the
set of specific areas that constitute each SCA. They are listed at the beginning of each SCA
section in sections 2 and 3 as well as Appendix A:. Some specific areas do not apply to Gentilly-2
and the WMFs, in which case they were not considered in the safety assessments for those
facilities — the applicability is described in tables in section 3. Some of the applicable specific
areas may not have been assessed for 2018 if there was a lack of relevant information; this is
discussed further in section 1.4.6. The assessments of the applicable specific areas for each SCA
form the basis of the discussion in section 3. In some cases, if the specific area was rated
“satisfactory” and there were no significant developments in 2018, there is no discussion of the
specific area; this is noted in the tables in section 3, as applicable.

1.3 Nuclear facilities covered by this regulatory oversight
report
NPPs and WMFs are considered Class I facilities and are subject to the Class I Nuclear Facilities

Regulations. Figure 1 shows the geographic location in Canada of the NPPs and WMFs covered
by this report. All sites are located on traditional territories of Indigenous peoples in Canada.

Figure 1: Locations and facilities of nuclear power generating sites in Canada

Canadian Quebec
Nuclear Power
Generating Sites

: Point Lepreau Site
untario

Gentilly-2 Site
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Bruce Site ) "'

B Low-level radioactive waste
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1.3.2

Nuclear power generating sites in Canada

The Darlington site is located in Clarington, ON and consists of the Darlington Nuclear
Generating Station (DNGS) and the Darlington Waste Management Facility (DWMF). The
DNGS and DWMF are licenced separately. See Section 3.1 for details.

The Pickering site is located in Pickering, ON and consists of the Pickering Nuclear Generating
Station (PNGS) and the Pickering Waste Management Facility (PWMF). The PNGS and PWMF
are licenced separately. See Section 3.2 for details.

The Bruce site is located in Tiverton, ON and consists of the Bruce A and B Nuclear Generating
Stations, OPG’s Western Waste Management Facility (WWMF) and Radioactive Waste
Operations Site-1 (RWOS-1) and Canadian Nuclear Laboratory’s (CNL) Douglas Point Waste
Facility. Bruce A and B are licenced together. The WWMF, RWOS-1, and Douglas Point Waste
Facility are all licenced separately. See Sections 3.3 and 3.4 for details. Note that the Douglas
Point Waste Facility is not covered in this report, but rather in the Progress Update for CNL'’s
Prototype Waste Facilities, Whiteshell Laboratories and the Port Hope Area Initiative.

The Point Lepreau site is located on the Lepreau Peninsula, NB and consists of the Point Lepreau
Nuclear Generating Station (PLNGS) and the Solid Radioactive Waste Management Facility
(SRWMF). The PLNGS and SRWMF are licenced together. See Section 3.5 for details.

The Gentilly nuclear site is located in Bécancour, QC and consists of CNL’s Gentilly-1 Waste
Facility and Hydro-Québec’s Gentilly-2 Facilities. The Gentilly-1 and Gentilly-2 Facilities are
licenced separately. See Section 3.6 for details. Note that the Gentilly-1 Waste Facility is not
covered in this report, but rather in the Progress Update for CNL’s Prototype Waste Facilities,
Whiteshell Laboratories and the Port Hope Area Initiative.

NPPs

NPPs are considered Class IA nuclear facilities, as defined in the Class I Nuclear Facilities
Regulations.

Operating NPPs

Nineteen reactors continued to operate in Canada throughout 2018, unchanged from the previous
year’s end. They are located at four NPP sites, each with a power reactor operating licence
(PROL) issued by the CNSC. They are located in two provinces (Ontario and New Brunswick)
and are operated by three distinct licensees (OPG, Bruce Power, and NB Power). These NPPs
range in size from one to eight power reactors, all of which are of the CANDU (CANada
Deuterium Uranium) design.

Table 3 provides data for each operating NPP, including the generating capacity of the reactor
units, their initial start-up dates, the name of the licensee, and the expiry date of the PROL.
Additional information on the NPPs and licences is provided in Section 3.
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Table 3: Basic information for operating NPPs

Gross
NPP Licensee Location State of-reactor capaclt-y Startup’ PR(.)L
units per unit expiry
(MWe)
Ontario Four operating
Power Clarington, (including one November
DNGS Generation ON undergoing 933 1990 30,2025
Inc. refurbishment)
Ontario Six operating Units 1,4: | Units 1, 4:
Power Pickering, ’ 542 1971 September
FNGS Generation ON tv;/;) s(ilefiusetlsiagd Units 5-8: | Units 5-8: 30, 2028
Inc. g 540 1982
Bruce Power | Tiverton . May 31
2 4 )
Bruce A Inc. ON Four operating 831 1977 2020
Bruce Power | Tiverton . May 31
2 g )
Bruce B Inc. ON Four operating 872 1984 2020
. New
Point . Lepreau, . June 30,
Lepreau Brunswick NB One operating 705 1982 2022
Power Corp.

! For the multi-unit NPPs, this indicates the startup of the first reactor unit.

2 Bruce A and Bruce B are licenced as one multi-unit NPP consisting of eight operating reactor units.

Non-operating reactors and NPP

PNGS also includes Units 2 and 3, which remain defueled and in safe storage. They are also
CANDU designs and are governed by the same PROL as the six operating units.

In addition, the NPP at Gentilly-2 is shut down and is proceeding to decommissioning. It is also a
CANDU design, and is governed by a power reactor decommissioning licence.

New build

In 2012, the Commission issued a nuclear power reactor site preparation licence (PRSL) to OPG
for the new nuclear project at the Darlington site for a period of 10 years. The PRSL requires
OPG to continue follow-up work on the environmental assessments (EA) conducted in
conjunction with the licence application. In 2018, OPG notified the CNSC of its intent to renew
the PRSL. OPG also provided a mid- licence-term update to the Commission in 2018.

See Appendix D: for more details and a description of progress on follow-up activities related to
the EA.

WMFs

The WMFs that are assessed separately in this regulatory oversight report are the ones that are
licensed independently from the adjacent NPP. They include the DWMF, PWMF, and WWMF,
which are considered Class IB nuclear facilities, as defined in the Class I Nuclear Facilities
Regulations. Each facility is owned and operated by OPG under a waste facility operating licence
(WFOL).

Table 4 provides data for each WMF, including the initial start-up date, the name of the licensee,
the expiry date of the licence, and the type of waste managed at each facility (e.g., low-level
waste (LLW), intermediate-level waste (ILW), and high-level waste (HLW)). Additional
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information on the facilities and licences is provided in Section 3.

As discussed in section 1.3.1, both the Point Lepreau and Gentilly-2 sites also have WMFs that
are further discussed in sections 3.5 and 3.6, respectively.

Table 4: Basic information for WMF's

Facility | Licensee | Location Operation | Licence Manages
start expiry
DWMF OPG Clarington, | 2008 April 30, HLW from DNGS
ON 2023 [LW from DNGS refurbishment
PWMF OPG Pickering, 1996 August 31, HLW from PNGS.
ON 2028 [LW from PNGS Units 1-4
refurbishment
WWMF | OPG Tiverton, 1974 May 31, 2027 HLW from Bruce A and B NPPs.
ON [LW from Bruce Units 1 and 2
refurbishment
L&ILW from DNGS, PNGS, and
Bruce A and B NPPs operations
RWOS-1 | OPG Tiverton, Mid-1960 Indefinite L&ILW from Douglas Point WMF
ON and PNGS

1.4 Regulatory framework and oversight

The CNSC regulates the nuclear sector in Canada, including NPPs and WMFs, through licensing,
reporting, compliance verification, and enforcement. The CNSC uses a risk-informed regulatory
approach, applying resources and regulatory oversight commensurate with the risk associated
with the regulated facility and activity.

The CNSC’s regulatory programs for NPPs and WMFs involve the direct efforts of
approximately 400 CNSC staff, which includes support from other members of the organization
(approximately 44% of the CNSC workforce). CNSC inspectors and other subject matter experts
travel to NPPs and WMFs to conduct inspections and other regulatory activities (described
further in section 1.4.4). At operating NPPs, the regulatory program also includes approximately
37 CNSC inspectors permanently located at those sites, who also monitor safety performance and
provide regulatory oversight from site offices, which includes leading and participating in all
inspections of the operating NPPs.

CNSC requirements

The licences for NPPs and WMFs have a requirement for the licensee to operate in accordance
with the licensing basis. The licensing basis is defined in CNSC regulatory document REGDOC-
3.5.3, Regulatory Fundamentals. It comprises:

(i) the regulatory requirements set out in the applicable laws and regulations

(i1) the conditions and safety and control measures described in the facility's or activity's
licence and the documents directly referenced in that licence

(iii) the safety and control measures described in the licence application and the documents
needed to support that licence application

The requirements in parts (ii) and (iii) of the licensing basis are unique to each licensed facility —
they depend on the content of licence applications and the applicant’s supporting documentation.
CNSC regulations, including the Class I Nuclear Facilities Regulations, provide requirements on
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the content of licence applications for NPPs and WMFs. CNSC regulatory document REGDOC-
1.1.3, Licence Application Guide: Licence to operate a Nuclear Power Plant elaborates on the
application requirements for operating NPPs. CNSC staff also provide additional, tailored
guidance for licensees intending to renew their licences for NPPs and WMFs.

Licence applications for NPPs and WMFs cite CNSC regulatory documents, CSA Group
standards, and other publications, as well as the applicant’s own documentation. When a licence
is issued, CNSC staff develop a licence conditions handbook (LCH, described further in section
1.4.2) to identify the specific requirements that apply to that licence. Appendix E: lists all CNSC
regulatory documents and CSA Group standards that are identified as containing compliance
verification criteria in the LCHs for the NPPs and WMFs covered by this regulatory oversight
report. Appendix E: illustrates the large number of CNSC regulatory documents and CSA Group
standards that provide requirements relevant to all SCAs. The table indicates the similarities and
differences in the CNSC regulatory documents and CSA Group standards that apply to NPPs and
WDMFs, and it indicates certain differences in publications that apply to operating NPPs versus
Gentilly-2. It also indicates the significant number of newer CNSC regulatory documents and
CSA Group standards that are being implemented by the licensees. Details about the
implementation of these publications are provided under the relevant SCAs throughout this
regulatory oversight report. Each licensee implements new CNSC regulatory documents and CSA
Group standards in a staged, risk-informed manner that takes into consideration the timing of
licence renewals, operational needs, and other concurrent changes. Although there are differences
that exist in applicable requirements between similar facilities at any given time, the requirements
nevertheless are robust and comprehensive, and improved requirements are implemented in a
measured and systematic way.

Licensing
The CNSC licensing process for NPPs and WMFs is comprehensive and covers all the SCAs.

The CNSC assesses licence applications to ensure that the proposed safety measures are
technically and scientifically sound, that all application requirements are met and that the
appropriate safety systems will be in place to protect people and the environment. The CNSC
assesses the adequacy of the proposed measures against the requirements in the regulations and
any guidance that has been provided to the applicant and which would be expected to become
part of the licensing basis if the licence is granted.

The licensing process offers significant opportunities for participation of the public and
Indigenous peoples, including in Commission hearings (which are often held in the affected
community) and Commission meetings. All Commission proceedings are open to the public and
webcast live.

Each of the operating NPPs and WMFs described in this report has been granted a licence by the
Commission. The typical period for a WFOL and a PROL has been ten years and five years,
respectively, whereas Gentilly-2 has a licence to decommission a power reactor with a period of
ten years. The CNSC is transitioning to longer licence periods for PROLs (ten years). For
operating NPPs, this longer licence is issued in conjunction with the implementation of a
comprehensive periodic safety review (PSR) process in preparation for the licence renewal.

The PSR is a comprehensive evaluation of the design, condition, and operation of an NPP. CNSC
regulatory document REGDOC-2.3.3, Periodic Safety Reviews sets out the regulatory
requirements for PSR implementation. As outlined in REGDOC-2.3.3, a PSR involves an
assessment of the current state of the NPP and plant performance to determine the extent to which
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the NPP conforms to modern codes, standards, and practices, and to identify any factors that
would limit safe, long-term operation. It provides the licensee a framework to systematically
identify practicable safety enhancements, which are documented in an integrated implementation
plan (IIP). PSR is not a requirement for Gentilly-2 or the WMFs because the associated hazards
and requirements change relatively slowly, such that the regular licensing process and
implementation of CNSC regulatory documents and CSA Group standards are sufficient to assure
safe, long-term operation.

The status of the PSR for each operating NPP is described in Section 3.

The NPP and WMF licences are relatively similar and contain standardized licence conditions
that are organized according to the SCAs. For example, under the radiation protection SCA, the
licences have a condition that requires the licensee to implement and maintain a radiation
protection program. The detailed compliance verification criteria for the radiation protection
program are found in the LCH for the facility, which is written by CNSC staff. The LCHs are
consistent with the licensing basis (described above) for the facility and establish the basis for the
compliance verification program during the licence period.

All NPPs and WMFs covered by this report have LCHs (the PWMF was issued its first LCH in
June 2018.)

When licensees implement new CNSC REGDOCSs and CSA Group standards, the implementation
plans are typically recorded in the LCH (e.g., the LCH will indicate the date when CNSC staff
will begin assessing compliance with the new or revised requirements).

Fisheries Act Authorizations

In addition to CNSC licences, this regulatory oversight report also describes developments related
to Fisheries Act authorizations. The Fisheries Act requires the establishment of offsets to
compensate for any residual harm caused to fish and fish habitats, after mitigation measures have
been put in place. The CNSC has a memorandum of understanding with Fisheries and Oceans
Canada, whereby CNSC staff are responsible for monitoring activities and verifying compliance
for Fisheries Act authorizations. The Minister of Fisheries and Oceans Canada is responsible for
enforcing the authorizations in the event of non-compliance.

Reporting

Licensees are required to provide various reports and notices to the CNSC in accordance with
CNSC regulations. LCHs clarify CNSC expectations for these requirements, if needed.

In addition to, and in conjunction with, the reporting requirements in the regulations, NPP
licensees are required by a condition in their licences to report to the CNSC in accordance with
CNSC regulatory document REGDOC-3.1.1, Reporting Requirements for Nuclear Power Plants.
REGDOC-3.1.1 requires licensees to submit quarterly and annual reports on various subjects,
e.g., quarterly reports on the safety performance indicators that are illustrated in various parts of
this report. REGDOC-3.1.1 also provides detailed requirements related to the submission of other
important reports (e.g., updates to the final safety analysis report, proposed decommissioning
plan, annual environmental protection report, and many others). REGDOC-3.1.1 also requires
licensees to submit to the CNSC reports on any unplanned situations and events. These reports
are posted by the licensees on their respective websites.

For Gentilly-2, the requirements in REGDOC-3.1.1 have been adjusted in accordance with its
current state and the associated risks.
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During 2018, NPP licensees reported to CNSC staff on 256 events, and submitted 90 scheduled
reports. Five of these events were also presented to the Commission as event initial reports in
2018. WMF licensees also submitted 13 reports to CNSC staff for reportable events under the
General Nuclear Safety and Control Regulations that occurred at the DWMF, PWMF and
WWMEF. There were no event initial reports related to WMFs presented to the Commission in
2018. The event initial reports for NPPs and reportable events for WMFs are discussed in Section
3. None of these events were above level 0 on the International Nuclear and Radiological Event
Scale.

Note that the CNSC published regulatory document REGDOC-3.1.2, Reporting Requirements for
Non-Power Reactor Class I Facilities and Uranium Mines and Mills in January 2018. Beginning
in 2019, the WMF will report to the CNSC in accordance with REGDOC-3.1.2.

Compliance verification program

The safety assessments presented in this report were based on the results of activities planned
through the CNSC compliance verification program (CVP). In 2018, these activities included
inspections led by inspectors and supported by subject matter experts. CNSC inspections include:

e Type Il inspections, which evaluate the outputs and outcomes of licensee programs and
typically involve documentation review and on-site activities

o field inspections, which are limited in scope (e.g., focusing on a specific area of the
facility) and involve on-site activities to collect data on the outputs and outcomes of
licensee programs

The on-site activities during inspections include workplace observations, measurements and
worker interviews.

The CVP also includes desktop reviews led by a wide range of subject matter experts and
surveillance and monitoring conducted by CNSC inspectors. All CVP activities in 2018 were
fully documented.

Tables 5 and 6 show the CVP effort by CNSC staff for each NPP and WMF. “Other activities”
includes surveillance and monitoring and desktop reviews of licensee-submitted documents and
reports; for WMFs it also includes the review of event reports).

Table 5: Compliance effort for NPPs for 2018

g;’g‘i’:;ance DNGS | PNGS | Jrice Lf};’i‘;;u Gentilly-2 | Total
Inspections 1,281 1,621 1,633 1,459 98 6,091
Event reviews 132 221 178 40 0 571

Other activities 2,063 3,048 2,769 1,431 214 9,525
Refurbishment 1,736 - - - - 1,736
Total effort 5,212 4,890 4,580 2,929 312 16,187
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Table 6: Compliance effort for WMFs for 2018

Compliance activity DWMF PWMF ml(\)/[g-l& Total
Inspections * 11 86 11 108
Other activities 79 85 219 383
Total effort 90 171 230 491

* Inspection effort is only for the first three quarters of 2018.

The total effort for NPPs and WMFs (approximately 17,000 person-hours) was comparable to
2017. The five-year trend in compliance activities is given in Error! Reference source not
found..

At its foundation, the CVP consists of a collection of compliance verification activities covering
the 14 SCAs and are conducted with varying frequency over a rolling five-year period. This
baseline is the minimum set of activities needed to systematically and comprehensively verify
whether licensees are complying with the safety and control measures in their licensing bases.
Inspections typically verify compliance with requirements across multiple specific areas and
SCAs.

For example, for each NPP, between 80 and 100 applicable compliance verification activities are
selected from the baseline for the year’s compliance plan.

Additional reactive compliance verification activities for NPPs and WMFs are added as needed.
These focus on site-specific matters and known or potential licensee challenges. The annual plans
are then validated by CNSC technical specialists and licensing staff using a risk-informed
approach that considers the status, performance history, and conditions and challenges of each
facility to ensure appropriate regulatory oversight and safety performance evaluation. Additional
compliance verification activities for NPPs and WMFs may also be added as necessary during the
year in response to new or emerging licensee challenges. The goal is to ensure that the CVP for
NPPs and WMFs are always timely, risk-informed, performance-based and responsive to
developments. The CVP for NPPs includes reviews of safety performance indicators submitted
quarterly to the CNSC in accordance with regulatory requirements. Data for some of the safety
performance indicators that are submitted are reproduced in this report. There are no regulatory
limits or thresholds associated with these data, but CNSC staff monitor them, watching for trends
over time and deviations from the data typically provided by other licensees with similar
operations or facilities. Trends over time are relatively slow to develop, and the differences
between licensees are relatively small, since licensees tend to have mature programs for the SCAs
that are based on similar or identical requirements. Any unfavourable trend or comparison is
followed by increased regulatory scrutiny, which can range from increased surveillance and
monitoring, increased focus during field inspections, adjustment of the timing or scope of a
baseline inspection, focused desktop review, or a reactive inspection, depending on the safety
significance of the trend or deviation.

Enforcement

The CNSC uses a graduated approach to enforcement to encourage and compel compliance and
deter future non-compliances. When a non-compliance is identified, CNSC staff determine the
appropriate enforcement action based on the safety significance and other factors such as whether
the non-compliance is systemic or repeated. Each enforcement action is a discrete and
independent response to a non-compliance.
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The CNSC'’s strategy to address non-compliances may involve the following regulatory responses
and enforcement measures include:

e informing licensees
e issuing written notices
e increasing regulatory scrutiny

o making requests under subsection 12(2) of the General Nuclear Safety and Control
Regulations

e issuing administrative monetary penalties
e issuing orders

e taking licensing actions

e decertifying persons or equipment

e prosecution

Regulatory responses and enforcement actions may be applied independently or in combination
with other actions.

Regulatory judgment is applied, and multiple factors are taken into account to determine the most
appropriate enforcement strategy for any given situation. If the initial response or enforcement
action does not result in timely compliance, other enforcement actions are used.

Safety assessment ratings

This report presents safety performance ratings for each SCA at each NPP and WMF. The ratings
are based on findings generated during CVP activities and other observations and information.

Since the CVP consists of a rolling (typically five-year) cycle of regulatory activities, not all
specific areas are directly evaluated through inspections or desktop reviews every year. In rating
specific areas, CNSC staff sometimes rely on inspections conducted in previous years. Inspection
findings are supplemented by conclusions from other regulatory oversight, such as review of
actions stemming from previous inspections and other developments, monitoring and surveillance
at site, and other interactions with the licensees. All the information is categorized into
appropriate SCAs and specific areas and assessed against a set of CNSC-developed performance
objectives and criteria for the SCAs.

For some specific areas, there was insufficient information to form an assessment (these specific
areas are identified as “not rated” in section 3). However, even where specific areas were not
assessed in detail for 2018, CNSC staff were confident, based on general regulatory oversight,
and an understanding of the degree of stability of licensee programs and past performance, that no
serious, safety-significant issues were present under those specific areas.

For 2018, CNSC staff reviewed the criteria for rating specific areas. Besides assessing licensees
against continually evolving requirements, CNSC staff also refined its criteria for “fully
satisfactory” ratings based on industry best practice. Due to this, some SCAs that were rated
“fully satisfactory” in 2017 have been rated “satisfactory” in 2018. The revision of criteria also
led to the decision to not include an overall rating for each facility (overall ratings were included
in the regulatory oversight report for 2017). See Appendix B.2 for a comprehensive description of
the rating methodology for NPPs and WMFs.
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In generating the performance ratings, CNSC staff considered 1418 findings for NPPs and
WMFs. All but one of the findings were assessed as being either compliant, negligible, or of low
safety significance. In other words, they had a positive, insignificant, or small negative impact on
safety within the specific area. There was one finding that had a significant negative effect in the
context of the assessment of a specific area.

For the Bruce site, Bruce A and B are rated separately from the WWMEF because they are
operated by different licensees. For the Darlington and Pickering sites, the NPP and WMF are
rated separately because they are regulated under separate licences and have facility-specific
licensing bases. However, the NPP and WMF are discussed together in the same site sub-section
as they have the same licensee and relatively similar regulatory requirements. The WMFs at Point
Lepreau and Gentilly-2 are governed by the NPP licences and are subject to the same regulatory
requirements, so they are assessed together with their respective NPPs (as was done in previous
regulatory oversight reports).

The 2018 SCA ratings for the NPPs and WMFs are provided in section 2 on an SCA basis and
also in section 3 on a facility basis. The previous SCA ratings for the NPPs and WMFs for 2017
are provided in Appendix B.3.
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2.1

GENERAL AND SUPPORTING INFORMATION

This section provides general information, organized by SCA, that serves as background for the
assessments in section 3. It includes notes about the requirements for the assessments; detailed
information about those requirements is provided in Appendix E:.

Management system

This SCA covers the framework that establishes the processes and programs required to ensure
that an organization achieves its safety objectives, continuously monitors its performance against
those objectives, and fosters a healthy safety culture.

Management system ratings

DNGS

DWMF

PNGS

PWMF

Bruce A

Bruce B

WWMF

PLNGS

Gentilly-2

SA

SA

SA

SA

SA

SA

SA

SA

SA

Management system encompasses the following specific areas:
e management system
e organization
e change management
e safety culture
e configuration management
e records management
e management of contractors
e business continuity
e performance assessment, improvement and management review
e operating experience
Management system
The following publications contain regulatory requirements that were relevant in 2018:
e (CSA Group standard N286-12, Management system requirements for nuclear facilities
e CSA Group standard N286-05, Management system requirements for nuclear power plants
Details on the applicability and implementation are provided in Appendix E and Section 3.

Licensee management systems encompass nuclear policy statements, descriptions of interfaces,
and supporting documentation that control and maintain the programs and processes that
comprise the management system. The CNSC’s compliance verification activities gather
objective evidence regarding the effectiveness of licensee management systems in accordance
with regulatory requirements. All licensees review their management system programs on a
periodic basis to assess their effective implementation.

Organization

Each licensee defines its organizational structure, authorities, accountability, and responsibilities
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of positions, including internal and external interfaces and how and by whom decisions are made.
The CNSC’s compliance verification activities verify that the organizational structures,
accountabilities, roles and responsibilities are documented and current in the licensee’s
documentation.

Change management

Licensees control changes to their organization, documentation, processes, programs, designs,
drawings, structures, systems, components, equipment, materials, and software. The controls
ensure that changes are documented, justified, and reviewed by stakeholders to assess the
potential impact on safety. The level of review and approval is commensurate to the impact, risk
and complexity of the change.

Safety culture

Licensees periodically conduct safety-culture self-assessments, gathering data through multiple
methods, including surveys, interviews, and focus groups. Bruce Power, OPG, and NB Power
have implemented safety-culture monitoring panels following the guidance provided by the
Nuclear Energy Institute. CNSC staff review licensee safety culture self-assessments, their results
and the adequacy of the licensees’ follow-up actions.

The following summarizes the status of safety culture self-assessments for each
facility/organization.

e OPG conducted safety culture self-assessments in 2018 that covered the corporate
organization, the operations and refurbishment organizations at the DNGS, the operations
organization at the PNGS and all three WMFs.

e Bruce Power conducted a safety culture self-assessment in 2016 that included contractors.

e NB Power conducted a safety culture self-assessment in 2016

UPDATE: As of June 1, 2019 CNSC staff were preparing to discuss with OPG the results of its
self-assessments.

The CNSC published regulatory document REGDOC 2.1.2, Safety Culture in April 2018. This
document sets out requirements and guidance for fostering a healthy safety culture and for
conducting periodic safety cultpure assessments. All licensees were requested to provide
implementation plans in 2019. While continuing to plan for implementation, OPG, Bruce Power,
and NB Power committed to conduct their next self-assessments in accordance with REGDOC-
2.1.2.

Configuration management

Licensees maintain the alignment of the physical and operational configurations of systems,
structures and components (SSCs) and their associated documentation, including their design and
licensing basis requirements. The configuration management processes include the review of
completion assurance prior to turnover of any modified SSCs to operation.

Records management

Records management systems, including document control, ensure that only approved and current
documents are issued and used. These systems ensure that:

e Obsolete documents are withdrawn.

e Records are produced and reviewed for acceptance.
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e Documents and records are available when they are needed.

e Records are protected and retained in accordance with the applicable regulatory
requirements.

CNSC staff base their assessment of the licensees’ implementation of the documents and records
control processes through many regulatory activities involving a variety of SCAs.

Management of contractors

Licensees’ implement supply chain programs that qualify suppliers and manage contractual
requirements and suppliers’ work. Licensees’ management defines, plans, and controls the
business by establishing safety objectives that meet regulatory and licensee requirements.
Achievement of those objectives is measured and monitored, including aspects that are assigned
to suppliers.

Business continuity

All licensees had adequate measures in 2018 to continue achieving their safety objectives in the
event of disabling circumstances. Those measures included contingency plans to maintain or
restore critical safety and business functions in the event of disabling circumstances, such as a
pandemic, severe weather, or labour actions. For NPPs, those measures supported minimum shift
complement staffing.

Performance assessment, improvement and management review

Licensees continually assess and improve their management systems. Senior management
confirms the effectiveness of its management system in controlling safe operation through
periodic, critical assessments. The inputs to these assessments include audit and self-assessment
results, status of corrective actions including corrective actions from CNSC’s staff compliance
activities and key performance indicators used to maintain the control of their processes to
operate safely. Licensees take actions from these assessments to resolve identified weaknesses in
the management system.

Operating experience

Licensees have problem identification and corrective action programs to identify and resolve
problems, as well as operating experience (OPEX) programs to obtain and disseminate lessons
learned internally and externally. When problems arise, licensees take action to limit the impact
on their facilities. Problems are documented and reported to the appropriate levels of management
to initiate the process of correcting their underlying causes and to prevent recurrence of systemic
events and events having impact on meeting business objectives. The timeframes for controlling
problems and completing corrective actions are established.

For lower safety significance problems, the apparent causes are determined. Licensees perform
analyses to identify systemic events (i.e. trends). Licensees also have an information gathering
and review process to identify and evaluate relevant OPEX to improve and implement actions
that prevent the occurrence of potential problems.

Human performance management

This SCA covers the activities that enable effective human performance through the development
and implementation of processes that ensure licensees have sufficient personnel in all relevant job
areas — and that these personnel have the necessary knowledge, skills, procedures and tools to
safely carry out their duties.
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Human performance management ratings

DNGS

DWMF

PNGS

PWMF

Bruce A

Bruce B

WWMF

PLNGS

Gentilly-2

SA

SA

SA

SA

SA

SA

SA

SA

SA

Human performance management encompasses the following specific areas:

. human performance program

. personnel training

. personnel certification

. initial certification examinations and requalification tests
. work organization and job design

. fitness for duty

Human performance program

In accordance with the Class I nuclear facilities regulations, and as a condition of the NPP and
WMF licences, licensees are required to implement and maintain human performance programs.
The aim of these programs is to ensure that licensees take human and organizational factors into
account when safely carrying out licensed activities.

Human and organizational factors are those factors that influence human performance. These
factors include, but are not limited to, having a sufficient number of qualified staff who are
adequately trained, fit for duty and provided with adequate processes and tools and well-designed
and maintained equipment. Human performance tools are applied with the intent of reducing
events triggered by human error. While each of these factors are considered individually, the
human performance program brings these aspects together to provide a more integrated human
centric view of safety.

Personnel training

The following publication contains regulatory requirements applicable to NPPs and WMFs in
2018:

e REGDOC-2.2.2, Personnel Training
For details on applicability and implementation, see Appendix E and Section 3.

The licensees use training systems based on the principles of a systematic approach to training
(SAT), which is defined in regulatory document REGDOC-2.2.2.

Personnel certification

This specific area applies to the NPPs but does not apply to the DWMF, PWMF, or WWMF due
to the absence of certified personnel.

The following CNSC documents contain regulatory requirements applicable to NPPs in 2018:
e (CNSC RD-204, Certification of Persons Working at Nuclear Power Plants

e Requirements for the Requalification Testing of Certified Shift Personnel at Nuclear
Power Plants
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For details on applicability, see Appendix E and Section 3.

To become a certified worker, NPP licensees must demonstrate that the candidate it puts forward
for certification meets the requirements of RD-204 and that he/she possesses the knowledge and
skills to safely perform the duties of the position. Following the successful completion of a
training program and several certification examinations, NPP licensees demonstrate that their
candidate for certification meets the aforementioned requirements by submitting an application
that provides sufficient proof of competency, a training history, and exam results. Once certified
by the CNSC, certified workers undergo continual training and requalification testing to ensure
that they maintain the knowledge and skills necessary to safely perform their duties.

The CNSC requires NPP licensees to employ certified shift supervisors, reactor operators and
health physicists. Due to the design of Bruce A, Bruce B and Darlington, the CNSC requires that
those facilities also employ certified Unit-0 operators (U0O). The only certified persons working
at Gentilly-2 are health physicists (in French called “responsables techniques de
radioprotection”).

Table 7 shows the number of certified personnel that are available in the certified positions at
each NPP, as of December 31, 2018. The table also shows the minimum required number of
personnel for each position, which is the minimum number of certified personnel that must be
present at all times multiplied by the total number of crews.
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Table 7: Number of available certifications per NPP and certified positions for 2018

Station Reactor Unit 0 Shift Health Total
Operator | operators ® | Supervisor " Physicist
DNGS
Actual 64 17 33 3 117
Minimum 30 10 10 1 51
PNGS 1, 4
Actual 34 19 3¢ 56
Minimum 20 10 1 31
PNGS 5-8
Actual 64 16 3¢ 83
Minimum 30 10 1 41
Bruce A
Actual 56 23 19 44 102
Minimum 30 10 10 1 51
Bruce B
Actual 60 23 21 44 108
Minimum 30 10 10 1 51
Point Lepreau
Actual 12 7 2 21
Minimum 6 6 1 13
Gentilly-2 ©
Actual 2 2
Minimum 1 1
Notes:

a. There are no Unit 0 positions at PNGS Units 1, 4 and 5-8 or PLNGS.

b. At multi-unit NPPs, the shift supervisor number is the total of certified shift managers plus certified
control room shift supervisors.

c. Three health physicists are certified for both PNGS Units 1, 4 and PNGS units 5-8

d. Four health physicists are certified for both Bruce A and Bruce B.

e. There are no reactor operators, UOOs or shift supervisors at Gentilly-2.

Initial certification examinations and requalification tests

This specific area applies to the NPPs but does not apply to the DWMF, PWMF, or WWMF due
to the absence of certified personnel.

As noted above, health physicists are the only certified personnel employed at Gentilly-2. Since
CNSC staff administer the initial examinations and requalification tests of the health physicists
for Hydro-Québec, this specific area does not apply to Gentilly-2.

The following CNSC documents contain regulatory requirements applicable to operating NPPs in
2018.

e (CNSC RD-204, Certification of Persons Working at Nuclear Power Plants

e (CNSC-EGI, Requirements and Guidelines for Written and Oral Certification
Examinations for Shift Personnel at Nuclear Power Plants

o (CNSC-EQG2, Requirements and Guidelines for Simulator-based Certification
Examinations for Shift Personnel at Nuclear Power Plants
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e Requirements for the Requalification Testing of Certified Shift Personnel at Nuclear
Power Plants

For details on applicability, see Appendix E.

Initial certification examinations and requalification tests are part of the programs implemented
by licensees in support of CNSC certification. Trainees are required to complete initial
certification examinations in order to become certified workers at their NPP. In order to renew
their certification, workers are required to complete requalification tests.

CNSC staff administer the initial certification examinations and requalification tests for health
physicists, while the licensees are responsible for the administration of the certification
examinations and requalification tests for all other certified personnel.

Work organization and job design
This specific area applies to the NPPs but does not apply to the DWMF, PWMF, or WWMF.

In accordance with the General Nuclear Safety and Control Regulations, licensees are required to
ensure the presence of a sufficient number of qualified workers to safely carry out all licensed
activities. Furthermore, NPP licensees are required to maintain a minimum shift complement
(MSC), which specifies the number of qualified staff who must be present on site at all times for
the safe operation of the facility and to ensure adequate emergency response capability.

The MSC is specific to each NPP and is determined through a systematic analysis of the most
resource-intensive operating state, including design-basis accidents and emergencies. The results
of the analysis are validated through integrated validation exercises and the analysis and
validation reports become part of the licensing basis for each NPP.

Fitness for duty
All NPP and WMF licensees have fitness for duty programs in place.
The following publications contain regulatory requirements that were relevant in 2018:
e CNSC RD-204, Certification of Persons Working at Nuclear Power Plants
e (CNSC RD-363, Nuclear Security Office Medical, Physical, and Psychological Fitness

Managing worker fatigue

In accordance with the Class I Nuclear Facilities Regulations, licensees are required to ensure
workers’ fitness for duty. Fatigue is widely recognized to affect fitness for duty because of its
potential to degrade several aspects of human performance.

All NPP licensees have procedures in place for managing worker fatigue that includes limits on
hours of work. To ensure regulatory clarity and consistency in the area of worker fatigue, the
CNSC published regulatory document REGDOC 2.2.4, Fitness for Duty: Managing Worker
Fatigue in 2017. The REGDOC specifies requirements and guidance for managing worker
fatigue at all high-security sites with the aim of minimizing the potential for errors that could
affect nuclear safety and security.

Licensees have committed to implement REGDOC 2.2.4 in accordance with timelines that were
accepted by CNSC staff. OPG, Bruce Power, and Hydro-Québec planned to implement the
REGDOC by 2019, while NB Power planned to implement the REGDOC by 2020 for normal
operations and by 2022 for outages [RIB 17525].

Managing alcohol and drug use
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Managing worker fitness for duty with respect to alcohol and drug use is another important aspect
that affects human performance. The CNSC published regulatory document REGDOC-2.2.4,
Fitness for Duty, Volume I1: Managing Alcohol and Drug Use in 2017. This document sets out
requirements and guidance for managing fitness for duty of workers occupying safety-sensitive
and safety-critical positions in relation to alcohol and drug use at all high-security sites.

All licensees of high-security sites provided implementation plans early in 2018, which were
accepted by CNSC staff. In late 2018, all licensees impacted by the REGDOC (with the exception
of Hydro-Québec) requested amendments to the REGDOC to allow licensees to incorporate oral
fluid (i.e., saliva) testing as part of their implementation plans. As a result, OPG, Bruce Power,
and NB Power also requested a change to their implementation dates.

In the interest of certainty and recognizing the CNSC’s interest in limiting delay, impacted
licensees proposed to implement the REGDOC within a period following the date of the
amendment of the REGDOC (or from the date it is determined that the REGDOC will not be
amended). The licensees proposed, specifically, to implement the requirements other than random
testing within 6 months of that date and to implement random testing within 12 months of that
date.

CNSC staff accepted these revised implementation plans and continue to review the licensees’
substantiations of their requests to amend the REGDOC [RIB 17525].

Gentilly-2 committed to implement the current version of REGDOC-2.2.4 Volume II by July
2019.

Nuclear Security Officer Medical, Physical, and Psychological Fitness

The CNSC published regulatory document REGDOC-2.2.4, Fitness for Duty, Volume I1I:
Nuclear Security Officer Medical, Physical, and Psychological Fitness in September 2018. This
document sets out the expectations and minimum requirements for medical, physical, and
psychological certificates for nuclear security officers. The document supersedes CNSC
regulatory document RD-363, Nuclear Security Officer Medical, Physical, and Psychological
Fitness and contains an updated Canadian nuclear security fitness test.

UPDATE: CNSC requested licensees to submit implementation plans in 2019 for CNSC’s staff
review.

Operating performance

This SCA includes an overall review of the conduct of licensed activities and the activities that
enable effective operating performance. CNSC staff evaluate licensees’ operating performance by
conducting various compliance verification activities, including: conducting baseline and focused
inspections; performing desktop inspections and compliance assessments of licensees’ programs;
reviewing quarterly and annual scheduled reports; reviewing event reports and follow-up actions
associated with reportable events; and follow-up on licensee’s responses to inspection findings.

Based on the information assessed, CNSC staff concluded that all licensees of NPPs and WMFs
operated their facilities safely and met all the applicable regulatory requirements.
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Operating performance ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

FS SA FS SA FS FS SA FS SA

Operating performance encompasses the following specific areas:
e conduct of licensed activity
e procedures
e reporting and trending
e outage management performance
e safe operating envelope
e severe accident management and recovery
e accident management and recovery
Conduct of licensed activity

Nineteen reactors continued to operate in Canada throughout 2018, along with the WMFs at the
same sites -unchanged from the previous year.

CNSC requires all operating NPPs licensees to report serious process failures to CNSC in
accordance with regulatory document REGDOC-3.1.1, Reporting Requirements for Nuclear
Power Plants. REGDOC-3.1.1 also requires operating NPP licensees to report quarterly the
performance indicator “Number of unplanned transients”, which tracks unplanned transients for
each reactor while not in a guaranteed shutdown state. Unexpected reactor power reductions (or
transients) indicate problems within a plant and place unnecessary strain on its systems.

Table 8 summarizes the number of unplanned transients for the operating NPPs caused by
stepbacks, setbacks and reactor trips, where the trip resulted in a reactor shutdown. (Stepbacks
and setbacks are gradual power changes intended to eliminate potential risks to plant operations.)
“Industry total” provides the data for the operating NPPs as a whole. In 2018, all unplanned
transients were properly controlled and adequately initiated by the reactor control systems. CNSC
staff also determined that there were no serious process failures at any NPP.
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Table 8: Number of unplanned transients

Number | Number Un- Total Number of
of of hours | planned Step Set trips per 7,000

NPP . unplanned .

operating of reactor | backs | backs . operating

q .1 transients
reactors | operation trips hours
DNGS 4 23,730 0 1 3 4 0.00
PNGS 1, 4 2 14,685 1 nar | 2 3 0.48
PNGS 5-8 4 28,750 2 0 10 12 0.49
Bruce A 4 29,143 1 2 3 6 0.24
Bruce B 4 32,268 1 0 1 2 0.22
Point Lepreau 1 7,469 0 0 0 0 0.00
Industry total 19 136,044 5 3 19 27 0.26
Notes:

1 This includes automatic reactor trips only; does not include manual reactor trips or trips during
commissioning testing.

2 Stepbacks are not a design feature at PNGS Units 1, 4.

Figure 2 shows the total number of unplanned transients from 2014 to 2018 for the operating
NPPs. The number of unplanned transients in 2018 was higher than the numbers from previous
years, mostly due to the increased number for PNGS Units 5-8 and DNGS. Nevertheless, the
higher numbers were acceptable to CNSC staff.

Figure 2: Trend of unplanned transients for stations and industry

25

20 A

15 4

10 A

Total # of Unplanned Transients

ﬂ_

PNGS 1,4

PNGS 3-8

Point Lepreau

Industry Total

m2014

2

1

11

3

6

m2015

3

g

m2016

2

10

m2017

4

9

DNGS
3
3
5
4
7

=2018

[T e T )

12

(=0 A =]

B | =l | Gl | 22

[=RR N IR

22

32




September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

Figure 3 compares the number of unplanned reactor trips for Canada’s operating NPPs per 7,000
hours of operation, which is a measure used by the World Association of Nuclear Operators
(WANO). In 2016, WANO began reporting the overall percentage of reactors that met the
WANO targets. WANO targets for overall industry performance for specific reactor types include
the following:

e (.5 unplanned total scrams (equivalent to a CANDU reactor trip) per 7,000 critical hours
for pressurized water reactors (also applies to boiling water reactors and light water cooled
graphite-moderated reactors)

e 1.0 unplanned total scrams per 7,000 hours critical for pressurized heavy water reactors

The WANO industry targets were established in 2015 as median values of individual world-wide
reactors, by type, over a previous five-year period [RIB #17559]. Although the WANO target for
pressurized heavy water reactors (PHWR) is a more appropriate benchmark for the CANDU
reactors at Canadian NPPs, Figure 3 superimposes a line at the more challenging target (0.5) for
pressurized water reactors. To compare Canadian NPP performance with reactor performance
world-wide, the following approximations were derived from representative data in the 2018
WANO performance indicator publication:

e  Only 72% of reactors worldwide met the WANO industry target of unplanned total
scrams per 7,000 critical hours

Figure 3 indicates that Canadian NPPs were collectively well within those targets since 2014. It is
also clear that they would compare even more favourably against the world-wide performance of
pressurized heavy water reactors with respect to the relevant WANO target.

Figure 3: Trend of unplanned reactor trips per 7,000 operating hours.
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Procedures

All licensees have a defined process in place to ensure that procedures are developed and changes
are managed in a consistent manner to support the safe operation and maintenance of each
facility.

Reporting and trending
The following publication contains regulatory requirements that were relevant in 2018:
e CNSC REGDOC-3.1.1, Reporting Requirements for Nuclear Power Plants

Sections 29 and 30 of the General Nuclear Safety and Control Regulations outline specific
scenarios under which a licensee must file a report to the CNSC. For every reportable event, the
licensee must file a full report that provides details regarding the event, including any effects on
the environment, the health and safety of persons and the maintenance of security that have
resulted or may result from the situation. The licensee must also describe the actions it has taken
or proposes to take with respect to the event. CNSC staff observed that licensees performed all
required follow up on all events with corrective actions and root cause analyses, when
appropriate, in 2018.

NPP licensees are required to submit quarterly reports on operations and safety performance
indicators as described in REGDOC-3.1.1. REGDOC-3.1.1 also expands on event reporting
requirements in the regulations and also specifies requirements for other quarterly and annual
reports to the CNSC.

The CNSC published regulatory document REGDOC-3.1.2, Reporting Requirements, Volume I:
Non-Power Reactor Class I Nuclear Facilities and Uranium Mines and Mills in January 2018.
Beginning in 2019, the WMF licensees will submit reports to the CNSC in accordance with
REGDOC-3.1.2.

Outage management performance

This specific area applies to the operating NPPs but does not apply to the DWMF, PWMF,
WWMF, or Gentilly-2.

CNSC staff monitor the level of performance and achievement of objectives during planned
maintenance outages. During each planned outage at an NPP in 2018, CNSC staff conducted type
II and field inspections to confirm regulatory requirements continue to be met and that work was
executed safely. CNSC staff confirmed that forced outages and outage extensions were managed
safely and in accordance with the applicable regulatory requirements. CNSC staff informed the
Commission of unplanned outages resulting from reactor trips and their outcomes via event initial
reports and status reports on NPPs in 2018.

Safe operating envelope
The following publication contains regulatory requirements that were relevant in 2018:

e CSA Group standard N290.15-10, Requirements for the safe operating envelope of
nuclear power plants

This specific area only applies to the operating NPPs. The adherence of an operating NPP to its
safe operating envelope (SOE) ensures that each reactor operates in an analyzed state, thereby
ensuring adequate safety at all times. CNSC staff determined that all licensees hade adequate
SOE programs in 2018 that were based on the requirements of CSA Group standard N290.15-10.
CNSC staff found that the licensees implemented a hierarchy of documents to support producing,
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updating, and maintaining SOE-related documentation. CNSC staff also determined that all
licensees operated within the SOE in 2018.

Severe accident management and recovery
The following publication contains regulatory requirements that were relevant in 2018:
e (CNSC REGDOC-2.3.2, Accident Management, (encompasses SAM)

This specific area only applies to the operating NPPs. All NPP licensees have developed and
implemented severe accident management guidelines (SAMGs). SAMGs include measures to
prevent severe damage to the reactor core in the event of an accident, mitigate the consequences
of an accident involving damage to the reactor core and achieve stable conditions in the long
term. Licensees demonstrate the effectiveness of SAMGs on an ongoing basis through exercises
and drills.

CNSC regulatory document REGDOC-2.3.2, Accident Management, version 2 provides updated
regulatory requirements for accident management at reactor facilities. All operating NPPs
licensees have implementation plans for REGDOC-2.3.2.

In 2018, licensees continued to update existing SAMGs to incorporate post-Fukushima lessons
learned, including the addition of guidelines and strategies to deal with multi-unit events for
multi-unit NPPs, and events in irradiated fuel bays and shutdown states. (CNSC staff noted that
all SAMG updates at Point Lepreau have been completed).

To establish the instructions for use and deployment of emergency mitigating equipment (EME),
licensees have EME guidelines. The purpose of EME is to provide additional water make-up and
power-supply capabilities to cool the fuel, arrest accident progression, and mitigate accident
consequences for beyond-design-basis accidents, including severe accidents.

Accident management and recovery

All NPP licensees have adequate procedures in place (e.g., abnormal incident manuals and
emergency operating procedures for NPPs) to manage abnormal incidents as well as design-basis
accidents. These procedures ensure that incidents are mitigated and the facility is returned to a
safe and controlled state; they also prevent the further escalation of the abnormal incident into a
serious accident. CNSC compliance verification activities ensure that up-to-date procedures are
available to the operators and that those operators are adequately trained in their use.

Safety analysis

This SCA pertains to maintaining the safety analysis that supports the overall safety case for each
facility. Safety analysis is a systematic evaluation of the potential hazards associated with the
conduct of a proposed activity or facility, and considers the effectiveness of preventive measures
and strategies in reducing the effects of such hazards.

For NPPs, safety analysis is primarily deterministic in demonstrating the effectiveness of the
fundamental safety functions of “control, cool, and contain”. Risk contributors are considered by
using probabilistic safety assessments (PSAs). Appropriate safety margins should be
demonstrated to address uncertainties and limitations of safety analysis approaches.
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Safety analysis ratings

DNGS

DWMF

PNGS

PWMF

Bruce A

Bruce B

WWMF

PLNGS

Gentilly-2

FS

SA

FS

SA

FS

FS

SA

FS

SA

Safety analysis encompasses the following specific areas:

deterministic safety analysis
probabilistic safety assessment
criticality safety

severe accident analysis

management of safety issues (including R&D programs)

Deterministic safety analysis

The following publications contain regulatory requirements that were relevant in 2018:

CNSC REGDOC-2.4.1, Deterministic Safety Analysis (2014)

CSA Group standard, N286.7-16, Quality Assurance of Analytical, Scientific and Design
Computer Programs for Nuclear Power Plants (2016)

CSA Group standard, N290.12-14, Human factors in design for nuclear power plants
(2015)

CSA Group standard, N292.2-13, Interim dry storage of irradiated fuel (2013)
CSA Group standard, N293, Fire Protection for nuclear power plants (2007)
CSA Group standard, N293, Fire Protection for nuclear power plants (2012)

CSA Group standard, N393-13, Fire protection for facilities that process, handle, or
store nuclear substances (2013)

Per REGDOC 3.1.1, NPP licensees are required to submit an updated facility description and
safety analysis report! for their facilities every five years in order to demonstrate the adequacy of
the design of the facility. These revisions support the transition towards the implementation of
REGDOC 2.4.1 requirements and help identify where improvements are necessary.

In 2018, the NPP licensees continued their safety analysis improvement programs, which are
linked to the on-going staged implementation of REGDOC-2.4.1. CNSC staff were satisfied with
the progress in 2018 and provided feedback to the licensees on their ongoing safety analyses
improvements. The existing licensees’ deterministic safety analyses remained adequate during the

! The safety report provides descriptions of the structures, systems and components of a nuclear facility,
including their design and operating conditions. The final safety analysis report demonstrates the adequacy
of the design of the facility.

36



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

continued implementation of REGDOC-2.4.1 throughout 2018, while the new analyses are
compliant with REGDOC-2.4.1.

For the WMFs, OPG submits a safety analysis report that effectively identifies facility hazards
and the measures in place to control or mitigate these hazards.

Impact of aging on the safety analysis for NPPs

Licensees’ aging management programs (described in section 2.6) include activities to help
manage aging-related factors that could affect the conditions of SSCs important to safety. From
the perspective of deterministic safety analysis, the aging of a reactor can affect certain
characteristics of the heat transport system, which can result in a gradual reduction of safety
margins. Therefore, compensatory measures are implemented to mitigate the impact of aging
when needed. The structures, system and components (SSCs) of a reactor are affected by aging
simultaneously and to different degrees. As such, the overall safety case of an NPP needs to be
periodically assessed and the existing safety margins quantified.

Licensees aging management programs systematically monitor important parameters related to
the safety analysis of reactor aging. Aging management programs are supported by the licensee’s
assessments of the existing safety margins as reactor conditions change due to aging. The goal of
the assessments and aging management programs is to monitor, assess and mitigate the impact of
heat transport system aging on safety analysis and demonstrate safe operation of the NPP.

Large-break loss-of-coolant accident: safety margin for NPPs

OPG, NB Power and Bruce Power have proposed the composite analytical approach (CAA) to
demonstrate that safety margins for large-break loss-of-coolant accidents (LBLOCAsS) are larger
than those evaluated using the traditional safety analysis method that is based on a limit of
operating envelope approach.

At the conceptual level, the proposed CAA methodology is consistent with the requirements set
out in REGDOC-2.4.1. In 2016, CNSC staff determined that the methodology required further
validation and refinement before it could be accepted for regulatory application. A number of key
activities were identified that would lead to CNSC staff acceptance of the CAA methodology.

Bruce Power submitted a work plan for CAA development in late 2016 intending to use the CAA
methodology to quantitatively demonstrate that the LBLOCA safety margins were greater than
predicted in the analysis for the Bruce B reactors. In 2017, CNSC staff determined that the
proposed work was acceptable, but required further clarification in some areas.

In 2018, Bruce Power responded to CNSC comments on its CAA analysis plan, which led to a
CNSC staff request for further clarification and discussion about remaining, unaddressed
comments. In December 2018, Bruce Power submitted the technical assessment reports in support
of the CAA methodology, which CNSC staff were reviewing at the end of 2018.

OPG continued to support the industry efforts in the resolution of LBLOCA safety margins using
the CAA as part of its long-term plan. Meanwhile, OPG had proposed a different approach - a
more realistic implementation of the limit of operating envelope methodology - to address the
LBLOCA safety margin issue in the short term. In 2018, OPG submitted its update on the
application of this approach for the DNGS. Discussions on this approach between OPG and
CNSC staff were ongoing at the end of 2018.

As mentioned above, OPG also continued to work with Bruce Power to further develop the CAA
methodology for regulatory application. Also, OPG has stated that once the Bruce Power
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LBLOCA CAA approach is accepted by the CNSC, OPG will consider customizing the
application of the CAA to the safety analysis of OPG reactors, as appropriate.

NB Power continues to cooperate with Bruce Power on the generic aspects of the CAA project
and may consider a CAA-based analysis in the future.

Overall, the licensees of operating NPPs continued to progress well with all identified activities in
2018. CNSC staff confirmed that the licensees made acceptable progress toward confirming the
adequacy of LBLOCA safety margins.

Probabilistic safety assessment

This specific area applies to the operating NPPs but does not apply to the DWMF, PWMF,
WWMF, or Gentilly-2.

The following publication contains regulatory requirements that were relevant in 2018.
e (CNSC REGDOC-2.4.2, Probabilistic Safety Assessment (PSA) for Nuclear Power Plants
Details on its applicability and implementation are provided in Appendix E and section 3.

REGDOC-2.4.2 introduces new requirements (e.g., considerations of other radioactive sources
including the irradiated fuel bay, as well as multi-unit impacts). Point Lepreau has been compliant
with REGDOC-2.4.2 since 2016.

The DNGS, PNGS and Bruce A and B comply with CNSC regulatory document S-294,
Probabilistic Safety Assessment (PSA) for Nuclear Power Plants, and are progressing in their
plans for compliance with REGDOC-2.4.2 by 2020, 2020 and 2019, respectively. OPG and Bruce
Power have already addressed the additional requirements outlined in REGDOC 2.4.2, either
through

e PSA, for the consideration of multi-unit impacts, or

e deterministic safety analysis and/or alternative approaches, for the consideration of
combinations of external hazards, and the consideration of other radioactive sources such
as the irradiated fuel bays.

Table 9 summarizes the status of PSAs at the operating NPPs in 2018.
Table 9: Status of PSAs and reviews

PSA submission DNGS PNGS PNGS | BruceA | BruceB Point
1,4 5-8 Lepreau

Last PSA rt

ast TSATEpo 2015 2018 2017 2019 2019 2016
received
Review status . . .

Completed | Ongoing | Completed | Ongoing Ongoing | Completed

Next PSA rt

A 2020 2023 2022 2024 2024 2021
expected
Expected compliance
REGDOC-2.4.2 2020 2020 2020 2019 2019 2016

In addition to addressing the new requirements in REGDOC-2.4.2, NPP licensees have also
worked collaboratively to address direction from the Commission to OPG (associated with the
renewal of the operating licence for the PNGS in 2013) to develop an approach for whole-site
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PSA. Whole-site PSA involves estimating aggregate risk for sites with multiple reactors and other
radioactive sources. OPG submitted the whole-site PSA for PNGS in 2017. In 2018, Bruce Power
submitted its whole-site PSA methodology.

UPDATE: The aggregated risk values for whole-site PSA for Bruce A and B were submitted in
April 2019 and CNSC staff were reviewing them as of June 2019.

DNGS planned to consider a risk aggregation calculation by 2020 based on the available DNGS
PSA results using the simplified aggregation method that was recently used for the PNGS.

As part of the action [RIB 8504] on CNSC staff to provide an update to the Commission on the
activities associated with the establishment of a proposed regulatory position on risk aggregation,
CNSC staff provided the Commission with an update in December 2017 on whole-site PSA
[CMD 17-M64]. The update included a presentation on staff’s active role in the international
effort, especially with the International Atomic Energy Agency (IAEA) and the Nuclear Energy
Agency (NEA), and on site-level PSA (including multi-unit PSA) developments including risk
aggregation. The NEA work on the status of site level PSA developments was completed in
December 2018 and the final report will be issued by the end of 2019. The following phases were
completed as part of the IAEA project on multi-unit PSA:

- Phase 1: Development of a multi-unit PSA methodology (2017)
- Phase 2: Application of the multi-unit PSA methodology to a case study (2018)

UPDATE: The IAEA project entered Phase 3, which consists of revisiting the Phase 1
methodology in light of lessons learned from its application to the case study, and issuing an
IAEA Safety Report Series on multi-unit PSA.

Both the NEA and IAEA projects reiterated that the scope of risk aggregation is highly dependent
on the regulatory requirements as well as on the intended uses and applications of the PSA.

Criticality safety

NPP and WMF licensees handle and store fuel bundles containing irradiated natural or depleted
uranium. Analyses of nuclear criticality safety of these types of bundles has been performed and
included in the safety analysis reports. The OPG, Hydro-Québec, and NB Power fuel bundles
have sufficiently low fissile content that they cannot become critical in air or in light water.
Therefore, their respective facilities are not required to maintain nuclear criticality safety
programs. However, due to the storage of booster fuel assemblies at Bruce A and the irradiation
of low void reactivity fuel at Bruce B during the 2006 -2007 demonstration period, Bruce Power
is required to have a criticality safety program. The following publication contains regulatory
requirements that were relevant for Bruce Power in 2018:

e (CNSC RD-327, Nuclear Criticality Safety
Severe accident analysis

This specific area applies to the NPPs but does not apply to the DWMF, PWMF, WWMF, or
Gentilly-2.

In 2018, the NPP licensees continued their severe accident analyses to support PSA level 2 for
plant safety goal evaluation, to demonstrate effectiveness of severe accident management and to
support severe accident exercises for emergency preparedness and response.

OPG and Bruce Power undertook a project called severe accident software simulator solution
(SASS) to improve their methods for deterministic analysis of multi-unit severe accidents. In
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2018, CNSC staff completed their review of the SASS modelling summary report and made some
recommendations for improvement. However, CNSC staff concluded overall that the SASS
project successfully demonstrated the capability to model multi-unit severe accidents.

Management of safety issues

This specific area applies to the operating NPPs but does not apply to the DWMF, PWMEF,
WWMF, or Gentilly-2.

CNSC staff continued to undertake systematic evaluations of R&D program activities, as
submitted to CNSC staff through annual reporting in accordance with REGDOC-3.1.1. These
evaluations confirmed that the licensees maintain or have access to a robust R&D capability to
address any emerging issues. Existing safety issues do not present a regulatory concern about the
safety of the operating NPPs. The management of safety issues by the licensees of the operating
NPPs met CNSC staff’s expectations in 2018.

In addition to the information provided below on developments related to CANDU safety issues,
Appendix D provides details on R&D projects executed by the licensees and CNSC.

CANDU safety issues

In 2007, CNSC staff identified generic safety issues associated with CANDU reactors because of
initiatives started by the IAEA to reassess the safety of operating NPPs. CANDU safety issues
(CSI) were classified into three broad categories according to the adequacy and effectiveness of
the control measures implemented by the NPP licensees, namely:

e Category 1: Not an issue in Canada

e Category 2: Issue is a safety concern in Canada but appropriate measures are in place to
maintain safety margin.

e (ategory 3: Issue is a concern in Canada. However, measures are in place to maintain
safety margins but the adequacy of these measures needs to be confirmed.

The CNSC monitors the management of CSIs by licensees of operating NPPs to ensure timely
and effective implementation of plant-specific safety improvement initiatives and risk control
measures.

In 2018, there were four remaining Category 3 CSls, three of which are related to LBLOCA.
e AA9 — analysis for void reactivity coefficient
e PFO9 — fuel behavior in high temperature transients
e PF10 — fuel behavior in power pulse transients

The industry continued to develop the composite analytical approach (CAA) in order to address
the LBLOCA CSlIs. Through an industry-wide agreement, Bruce Power took the lead in the
regulatory application of the CAA methodology. In 2013, Bruce Power requested the re-
classification of the LBLOCA CSIs to a lower category. In 2018, CNSC staff concluded that
additional information was needed to justify the re-classification of CSIs AA9, PF9, and PF10 for
Bruce Power [CMD 18-H4].

In late 2018, Bruce Power submitted the technical assessment reports for threshold break size and
a regulatory communication plan in support of the CAA methodology as well as the previous
requests to reclassify these LBLOCA CSIs. CNSC staff were reviewing them at the end of 2018.
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2.5

The fourth Category 3 CSI, IH6, is related to the systematic assessment of the effects of high-
energy pipeline breaks inside containment. It is only applicable to PNGS and Point Lepreau.

CNSC re-categorized CSI IH6 from Category 3 to Category 2 for PNGS Units 5 to 8 in June
2018.

For PNGS Units 1 and 4, OPG submitted a request to the CNSC for the re-categorization of CSI
IH6 in June 2018. CNSC provided formal feedback in October 2018.

UPDATE: OPG was in the process of providing additional information as requested, so that the
CNSC could complete its assessment by the end of 2019.

NB Power requested re-categorization of CSI IH6 to Category 2 based on pipe-whip and jet-
impingement assessments for various systems. In August 2018, NB Power submitted a report to
support its [H6 analysis. CNSC staff reviewed the IH6 analysis together with the pipe whip and
jet impingement assessments of the high-energy lines inside the reactor building. CNSC staff
concurred that the layout/location of the high-energy lines and the safety-critical targets satisfied
the separation philosophy in order to minimize the consequential damage associated with the
postulated failure of the high-energy lines. In 2018, CNSC staff concluded that NB Power’s
request to reclassify CSI IH6 was acceptable.

UPDATE: In January 2019, CNSC staff informed NB Power that CSI IH6 was reclassified to
Category 2 for Point Lepreau.

CSI AA3, on computer code and plant model validation, had previously been reclassified to
Category 2. As part of ongoing work to address the issue, the licensees contributed to the revision
of the COG guidelines on code validation and code accuracy assessment. In 2017, CNSC staff
noted that, although the majority of its comments on the guidelines had been addressed, minor
comments remained. In February 2018, Bruce Power submitted additional information to address
CNSC comments.

UPDATE: In February 2019,CNSC staff’s review of the latest submission concluded that its
comments on the guidelines for code accuracy and validation had been properly addressed, thus
satisfying one of the six closure criteria associated with CSI AA3. However, there remained other
areas that needed further improvements to meet the objectives of the computer code and plant
model validation program associated with CSI AA3. Specifically, the following risk control
measures had not fully satisfied their associated closure criteria:

e assessment of code applicability and quantification of code accuracy
e implementation of code accuracy in safety analysis
CNSC sent its comments from the above review to the licensees of the operating NPPs.

UPDATE: As of June 2019, the licensees of operating NPPs were reviewing CNSC’s comments.

Physical design

This SCA relates to activities that affect the ability of SSCs to meet and maintain their design
basis as new information arises over time and changes take place in the external environment.
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Physical design ratings

DNGS

DWMF

PNGS

PWMF

Bruce A

Bruce B

WWMF

PLNGS

Gentilly-2

SA

SA

SA

SA

SA

SA

SA

SA

SA

Physical design encompasses the following specific areas:

e design governance

e site characterization

e facility design
e structure design

e system design

e component design

In addition to the extensive design requirements that are applicable to operating NPPs and WMFs
and listed in this report, the CNSC has published regulatory document REGDOC-2.5.2, Design of
Reactor Facilities: Nuclear Power Plants, which would apply to new-build as requirements and

as guidance for existing NPPs.

In 2018, each licensee executed various modifications with no impact on its ability to operate
within its safety case, while improving the overall performance of its facilities and improving

safety in design and operations.

Design governance

Licensees have policies, processes and procedures that provide direction and support for physical
design. Licensees’ design management is supported by programs that govern the conduct of
engineering, pressure boundaries, seismic qualification, environmental qualification, human
factors in design, robustness and fire protection, as well as change control mechanisms within
their management systems.

Seismic qualification

Seismic qualification is the verification of the ability of an SSC to perform its intended function
during and/or following the designated earthquake, through testing, analysis, or other methods.

The following publication contains regulatory requirements that were relevant in 2018:

e (CSA Group standard N289.1, General requirements for seismic design and qualification

Details on its applicability and implementation are provided in Appendix E.

Environmental qualification

An environmental qualification program ensures that all required SSCs are capable of performing
their designated safety functions in a postulated harsh environment resulting from design-basis
accidents. The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N290.13-05, Environmental qualification of equipment for CANDU
nuclear power plants

Details on its applicability are provided in Appendix E.
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Although these programs are mature, CNSC staff monitor this area closely to confirm that the
NPP licensees continue to maintain environmental qualification in the context of aging reactors
and limited resources.

Pressure boundary design

The following publication contains regulatory requirements that were relevant in 2018:

e CSA Group standard N285.0, General requirements for pressure-retaining systems and
components in CANDU nuclear power plants

Details on its applicability and implementation are provided in Appendix E.

NPP and WMF licensees implement comprehensive pressure boundary programs and maintain
formal service agreements with an authorized inspection agency for pressure boundaries.

Human factors in design

The following publication contains regulatory requirements that were relevant in 2018:
e CSA Group standard N290.12-14, Human factors in design for nuclear power plants
Details on its applicability and implementation are provided in section 3 and Appendix E.

Robustness design

Robustness design and assessment covers the physical design of nuclear facilities for sufficient
robustness against anticipated threats. CNSC’s assessment of this specific area is based on
licensee performance in meeting regulatory commitments for mitigating the potential
consequences of these accidents.

Fire Protection - Governance

NPP and WMF licensees have fire protection programs to minimize the risk to health, safety and
the environment due to fire. The implementation of the fire protection program ensures that each
licensee is able to efficiently and effectively control and respond to fire situations. The CNSC
requires that fire protection provisions are applicable to all work related to the design,
construction, operation and maintenance of nuclear facilities, including the SSCs that directly
support the facility and the protected area.

The following publications contain regulatory requirements for operating NPPs or WMFs that
were relevant in 2018:

e CSA Group standard N293, Fire Protection for nuclear power plants (2012)

e CSA Group standard N393, Fire protection for facilities that process, handle, or store
nuclear substances (2013)

Details on their applicability and implementation are provided in Appendix E.

The CSA Group standards require licensees to submit to CNSC their periodic review and updates
of the fire protection program and fire protection assessment. In addition, licensees are required to
submit third party reviews of proposed modifications with the potential to impact the fire
protection objectives. In 2018, CNSC staff reviewed these updates and reviews and confirmed
that licensees are in general compliance with the applicable fire protection requirements.

Site characterization

There is no background information needed for this specific area.
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Facility design

Facility design and structure design, pertain to the overall adequacy of the design of the facility
and structures, which are governed by licensee design programs and a number of codes and
standards.

Structure design
The following publication contains regulatory requirements for NPPs that were relevant in 2018:

o CSA Group standard N291, Requirements for Safety-related Structures for CANDU
Nuclear Power Plants (2015).

Details on its applicability are provided in Appendix E.
System design

In 2018, CNSC staff confirmed that the licensees’ electrical power systems (EPSs) and
instrumentation and control (I&C) functioned as expected.

Electrical power systems

The EPS provides support for the safety of an NPP nuclear power plant and is important for
defense-in-depth. It is essential that NPPs have a reliable EPS to control anticipated deviations
from normal operation as well as to power, control and monitor the plant during events of all

types.

Instrumentation & Control

1&C provides functions of protection, control, and monitoring for the safety of an NPP. 1&C
consists of measuring devices, controllers, and actuating devices. The devices and controllers
must meet the safety and reliability requirements, which are related to defence-in-depth,
operational limits and conditions, common-cause failures, separation, diversity, independence,
single-failure criteria and fail-safe design. In addition, I&C monitors plant variables and systems
over the respective ranges for operational states, design-basis accidents and design extension
conditions in order to ensure that adequate information can be obtained on plant status.

Components design

Fuel Design

Licensees of operating NPPs have mature fuel design and inspection programs.

Over the past several years, operating NPPs have experienced challenges related to fuel
performance (e.g., fuel defects, fuel bundle vibrations). However, these challenges have been
adequately managed by licensee fuel programs and personnel. Regulatory limits for fuel bundle
and fuel channel power were met throughout this period. Fuel performance has, for the most part,
returned to historic norms with the remaining challenges having well-developed mitigation
strategies in place. CNSC staff continued to monitor the status of the mitigation strategies and
were satisfied with the industry’s management of these issues in 2018. Details regarding
individual licensee challenges and performance are provided in section 3.

Cables

Cables are critical to the safe and reliable operation of NPPs due to their widespread use as a
connection medium for many systems important to safety. Canada’s operating reactors are aging
and cables are affected by the aging process. The CNSC requires the licensees of operating NPPs
to implement cable condition monitoring and surveillance programs, as well as cable aging
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2.6

management programs to assess the degradation of cable insulation over time.

Fitness for service

This SCA covers activities affecting the physical condition of SSCs to ensure that they remain
effective over time. This includes programs that ensure that all equipment is available to perform
its intended design function when needed.

Fitness for service ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA SA SA SA SA SA

Fitness for service encompasses the following specific areas:
e cquipment fitness for service/equipment performance
e maintenance
e structural integrity
e aging management
e chemistry control
e periodic inspection and testing

Equipment fitness for service/equipment performance

This specific area applies to the NPPs but does not apply to the DWMF, PWMF, or WWMEF. An
important consideration for NPPs under this specific area is the reliability of systems important to
safety.

The following publication contains regulatory requirements for operating NPPs that were relevant
in 2018:

e (CNSC REGDOC 2.6.1, Reliability Programs for Nuclear Power Plants
Details on its applicability are provided in Appendix E.

Operating NPP licensees’ reliability programs include trending of system performance by
monitoring process parameters, station condition records, and test and inspection results, and
initiating investigations or maintenance activities as needed.

REGDOC-3.1.1 requires each operating NPP licensee to report the results of its reliability
program to the CNSC annually. CNSC staff review these reports to confirm compliance with the
regulatory requirements. They include information on the reliability of the special safety systems
(SSSs), including their availability. Availability is defined as the fraction of time that the SSS
meets the minimum allowable performance standards. Unavailability targets are established as
part of the design requirements of the SSSs, in addition to the other reliability-related design
requirements, such as separation and independence, fail-safe, single failure criteria, redundancy
and diversity. Unavailability targets of the SSSs are assigned in a way to be consistent with the
NPP’s safety goals and to maintain a balance between the prevention and mitigation of events.
Unavailability targets are established based on frequency of demand, consequence of failure and
overall risk.
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Licensees monitor the performance or condition of the SSSs against unavailability targets (no
higher than 0.001) to ensure that these systems are capable of fulfilling their intended functions.
However, activities may result in conditions where the SSS will be incapable of meeting its
unavailability target. Examples of these activities include preventative maintenance, testing and
corrective repairs to failed components (unscheduled activity), as well as the occurrence, during
operation, of initiating events that cause challenges to plant systems and operations.

Overall, the SSSs performed well in 2018 and met their unavailability targets, with some
exceptions as outlined in section 3.

REGDOC 2.6.1 specifies that when the performance or condition of any SSC fails to meet
established targets, appropriate corrective action should be taken, which may involve a detailed
technical analysis. If the analysis demonstrates that the safety objectives and defence-in-depth are
ensured, no immediate corrective action may be needed. However, the licensee should continue to
monitor the SSC closely.

In addition, the licensees’ reliability programs require the availability of systems important to
safety to be confirmed through surveillance activities such as tests and inspections. Missed tests
are tracked by licensees and reported to the CNSC as required by REGDOC-3.1.1. The numbers
of missed tests are a measure of a licensee’s ability to successfully complete routine tests on
safety-related systems and are used in the calculation of the predicted availability of systems.
Data for the NPPs and “the industry” as a whole are shown in table 10 and figure 4.

The number of total missed safety system tests remained very low in 2018. In all, 46,116 tests
were performed and the percentage of missed tests was 0.01 percent. The impact of missing a
single test is negligible because the NPP designs have sufficiently high redundancy to ensure
continuous availability of the safety systems. Table 10 indicates that there was one special safety
test (SST) that was not fully completed before the due date. Since no deferral was processed, the
test was categorized as missed. However, upon identifying the situation, the SST was completed
successfully. There was no safety impact from this deferral.

Table 10: Safety system test performance for 2018

NInEE Safety system tests not completed
Nuclear power of annual Special Standby Salfetty& Percent not
plant planned safety safety e ate Total completed
tests systems systems process
systems
DNGS 9,976 0 0 0 0 0.00
PNGS 13,462 0 0 5 5 0.04
Bruce A 9,104 1 0 0 1 0.01
Bruce B 9,436 0 0 0 0 0.00
Point Lepreau 4,138 0 0 0 0 0.00
Industry total 46,116 1 0 5 6 0.01
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Figure 4: Trend of safety system test performance for NPPs and industry
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In 2016, OPG initiated a joint fueling machine reliability project with NB Power through COG to
oversee engineering, testing and manufacturing of new type IV ram seals using current best
practices and technologies. This project is expected to prevent premature fuelling machine ram
seal failures and thus increase the reliability and service life of the fuelling machine ram. In 2018,
significant progress was made in detailed design and testing of the type IV seals. The first set of
seals is projected to be delivered to OPG in the second half of 2019 [RIB 17557].

Maintenance
The following publication contains regulatory requirements that were relevant in 2018:
e (CNSC RD/GD-210, Maintenance Programs for Nuclear Power Plants

Details on its applicability are provided in Appendix E. REGDOC-2.6.2, Maintenance Programs
for Nuclear Power Plants was published in August 2017. The requirements and guidance remain
unchanged in the updated document. REGDOC-2.6.2 replaced RD/GD-210 as compliance
verification criteria for each NPP in licence renewals or through LCH revisions.

CNSC staff routinely monitor several maintenance safety performance indicators for operating
NPPs, including those that are required to be reported according to REGDOC-3.1.1, namely the
“preventive maintenance completion ratio” (PMCR), maintenance backlogs and the number of
preventive maintenance deferrals.

The number of deferrals and backlogs by themselves are not a measure of the safety significance,
since there are different risks associated with the completion of different maintenance activities.
Consequently, there are no pre-determined limits for these indicators. CNSC staff track trends
and compare the values of these indicators at individual NPPs with the industry average. Staff
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also monitor the licensee’s process for prioritizing activities based upon their risk significance to
help determine if closer regulatory scrutiny is warranted. Based on the assessment, CNSC might,
for example, increase the focus on maintenance during regular field inspections, adjust the
frequency of the baseline compliance program inspection on maintenance planning and
scheduling, or conduct a reactive inspection to verify the causes and determine the actual safety
significance of the values observed.

The PMCR quantifies the effectiveness of the preventive maintenance program in minimizing the
need for corrective maintenance activities for safety-related systems. The average PMCR value
for operating NPPs was 93 percent in 2018. CNSC staff were satisfied with the effectiveness of
the licensees’ preventive maintenance.

The performance indicators corrective maintenance backlog, deficient maintenance backlog and
deferrals of preventive maintenance are used to monitor the effectiveness of the maintenance
program at NPPs. A certain level of backlog is always expected, due to normal work management
processes and equipment aging. Although usually not safety significant, maintenance backlogs
can be a useful indicator of overall maintenance effectiveness and plant operation. Corrective
maintenance work is required when an SSC has failed and can no longer perform its design
function. As defined by REGDOC-3.1.1, corrective maintenance backlogs consist of all
corrective work generated through work order requests and appearing in the work management
system as uncompleted work.

Deficient maintenance is planned when SSCs of NPPs have been identified as degrading but
remain capable of performing their design functions. The deficient maintenance backlog consists
of all deficient work generated through work requests and appearing in the work management
system as uncompleted work.

The corrective and deficient maintenance backlogs reported in this regulatory oversight report are
for critical, i.e., safety-significant components.

Deferred preventive maintenance is preventive maintenance at NPPs that has received an
approved technical justification for extension prior to its late date.

The maintenance backlogs and deferrals for the industry are provided in table 11. The industry
average of these three performance indicators significantly reduced in 2018. This resulted from
continuous, industry-wide performance improvement in 2018 and re-categorization of critical
components at the end of 2017. Overall, CNSC staff were satisfied with the progress in 2018. The
current levels of the maintenance backlogs and deferrals for critical components for the NPPs
represent a negligible risk to the safe operation of the NPPs.

Table 11: Trend of industry maintenance backlogs and deferrals for critical components of

NPPs
Average Average Average
Performance indicator quarterly wor-k quarterly wor.k quarterly wor-k Three year
orders per unit | orders per unit | orders per unit trending
in 2016 in 2017 in 2018
Corrective maintenance backlog 8 4 1 down
Deficient maintenance backlog 111 94 16 down
Deferrals of preventive 38 30 4 down
maintenance
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Structural integrity
The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N285.4, Periodic Inspection of CANDU Nuclear Power Plant
Components (2005 and 2009)

e CSA Group standard N287.7, In-service examination and testing requirements for
concrete containment structures for CANDU nuclear power plants (2008)

e CSA Group standard N285.5, Periodic inspection of CANDU nuclear power plant
containment components (2008)

e CSA Group standard N285.8, Technical requirements for in-service evaluation of
zirconium alloy pressure tubes in CANDU reactors ( 2010 and 2015)

e CSA Group standard N291, Requirements for safety-related structures for CANDU
nuclear power plant components (2008 and 2015)

Details on their applicability and implementation are provided in Appendix E.

Licensees have processes to monitor and assess structural integrity, such as inspections and tests
of safety-significant structures and components. These processes draw on results from aging
management and periodic inspection and testing activities, which are described in the following
subsections.

The NPP licensees inspect pressure boundary components and containment and also monitor and
assess safety-significant balance-of-plant systems and structures. Balance-of-plant pressure
boundary systems consist of the systems and components that comprise a complete NPP,
excluding the systems that are subject to inspection in accordance with CSA Group standard
N285.4, Periodic Inspection of CANDU Nuclear Power Plant Components; they are typically
considered non-nuclear systems.

At the WMFs, OPG inspects dry storage containers (DSCs), dry storage modules (DSMs) and
storage facility structures for WMFs. For example, OPG inspects DSC seal welds after fuel
loading and periodically for aging related degradation, as well as welding bay walls.

In 2018, CNSC compliance verification reviews related to structural integrity included desktop
reviews of reports provided by the licensee (e.g., quarterly operations reports, pressure boundary
reports, and event reports as required by REGDOC-3.1.1, and inspection reports and annual aging
management reports for DSCs). CNSC staff verified that licensees’ evaluations of inspection
findings confirmed the structural integrity of the passive SSCs important for safe operation,
namely pressure boundary components and civil structures in NPPs and DSCs and civil structures
in WMFs.

Aging management

NPP and WMF licensees have implemented processes and programs to address aging-related
factors that could affect the condition of SSCs important to safety. The licensees manage known
and plausible aging-related degradation of SSCs to prevent the erosion of design and safety
margins.

The following publication contains regulatory requirements that were relevant in 2018:
e CNSC REGDOC-2.6.3, Aging Management

Details on its applicability and implementation are provided in Appendix E and section 3.
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The CNSC requires NPP licensees to have component-specific, aging management programs —
licensees typically refer to them as lifecycle management plans (LCMPs) — for the major primary
heat transport components of their reactors (i.e., feeders, pressure tubes?, and steam generators) as
well as for reactor internals, concrete containment structures, and balance-of-plant safety-related
civil structures.

The LCMPs include structured, forward-looking inspection and maintenance schedule
requirements to monitor and trend aging effects and any preventative actions necessary to
minimize and control aging degradation. The licensees update their LCMPs to incorporate
operating experience and research findings and submit them to the CNSC for a review of
compliance with the requirements of REGDOC-2.6.3.

The CNSC also requires the WMFs to have aging management plans for DSCs to address
plausible aging mechanisms. OPG also has inspection programs in place at the WMFs to support
aging management of civil structures.

Compliance monitoring activities conducted by CNSC staff include desktop reviews of licensee
submissions related to integrated aging management programs and components and structure-
specific LCMPs, as well as onsite inspections to assess licensees’ implementation of these
programs.

With respect to the pressure tubes in operating NPPs, overall, CNSC staff were satisfied that the
LCMPs reflected sound aging management. CNSC staff also continued to review the results from
fuel channel inspections that occurred routinely during planned inspection outages in 2018.
CNSC staff confirmed that no new flaw-initiation mechanisms were identified and that licensees
appropriately evaluated any findings that required disposition, in accordance with CSA Group
standards. CNSC staff concluded that fitness for service of inspected pressure tubes was
effectively demonstrated.

In addition to pressure tube aging, LCMPs address the aging and behaviour of fuel channel
spacers, which maintain the gaps between pressure tubes and their corresponding calandria tubes.
If contact were to occur between a pressure tube and the cooler calandria tube, pressure tube
degradation could result. Licensees assess the possibility of spacer movement along the fuel
channel over time (which could increase the likelihood of pressure tube to calandria tube contact),
and correct the positioning if necessary. CNSC staff were satisfied with the licensees’ work to
ensure fuel channel spacers continued to perform their design function. A review of available
information confirmed that the spacers were behaving in a predictable manner.

CNSC staff have enhanced regulatory oversight for licensees’ activities to assess and manage the
aging of fuel channels for units entering periods of extended operation. This increased focus on
fuel channels is due to the fact that they are being operated beyond 210,000 effective full-power
hours (EFPH) at some units (210,000 EFPH was the assumption used by designers to establish
the inspection requirements and acceptable levels of in-service degradation for CANDU pressure
tubes).

2 Pressure tubes are tubes that pass through the calandria of a CANDU reactor and contain 12 or
13 fuel bundles. Pressurized heavy water flows through the pressure tubes to cool the fuel.
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Aging management programs for pressure tubes are important to the ongoing safe operation of
the NPPs as operating conditions in CANDU fuel channels have significant effects on the
material properties. Pressure tube aging management activities include inspections to verify the
condition of the tubes, surveillance activities to monitor material property changes, and the
development of assessment methodologies and fitness-for-service guidelines.

The licensees demonstrate the ability to safely operate pressure tubes through assessments of the
current and expected conditions of the pressure tubes that are based on an understanding of
relevant degradation mechanisms. Research activities as well as inspection and maintenance
programs provide data to periodically validate the input parameters for these assessments. To
assess mechanisms or parameters that are dependent on neutron flux (e.g., diametral creep of
pressure tubes), EFPH is the best indicator. During the PROL renewals for the PNGS and Bruce
A and B in 2018, the Commission approved new EFPH limits for pressure tubes in those units,
which were identified as compliance verification criteria in the LCHs for the PNGS and Bruce A
and B (see sections 3.2.6 and 3.3.6, respectively).

However, for in-service changes in pressure tube properties (e.g., fracture toughness), equivalent
hydrogen (Heq) concentration is more important than EFPH. Fracture toughness is an important
parameter that is modelled and used for assessments of leak-before-break and fracture protection
of pressure tubes. For temperatures below 250°C, Heq content in the pressure tube is a critical
input to the fracture toughness model. The analytical fracture toughness model that CNSC
currently accepts for use in this temperature range is only valid up to a Heq concentration of

120 ppm.

In addition, improvements related to the model and its applicability were needed to maintain
confidence in its use. During the PROL renewals in 2018 for the PNGS and Bruce A and B, the
Commission also approved new regulatory requirements to ensure appropriate licensee
management of pressure tube fracture toughness. These were also identified as compliance
verification criteria in the LCHs for the PNGS and Bruce A and B. For the existing fracture
toughness model (governing pressure tube operation below 250°C), the licensees must:

e submit an analysis of model uncertainties

e assess the impact of unexpected fracture toughness test results on any pressure tube
assessments that rely on model predictions

CNSC staff consider that the current regulatory process to monitor additional validation of the
existing fracture toughness model up to Heq of 120 ppm is adequate to ensure that it will
adequately support CSA-mandated assessments.

In preparation for units approaching the validity limit of the existing toughness model (120 ppm
Heq in any pressure tube), licensees must also develop a revised toughness model (capable of
predicting toughness beyond 120 ppm Heq) and submit the technical basis for CNSC staftf’s
approval well before any pressure tube reaches 120 ppm.

The licensees must seek CNSC staff concurrence (Pickering) or Commission approval (Bruce
Power) to operate any pressure tube beyond 120 ppm Heq. Details on the current and anticipated
future fuel channel conditions and validity of the fracture toughness model for the NPPs in
Ontario are provided in Appendix G.

At the time of the licence renewal in 2018, it appeared that pressure tubes at Bruce would
approach the validity limits of the existing fracture toughness model before major component
replacement. Consequently, the Bruce LCH contains additional requirements to:
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¢ modify the programs for in-service inspection of flaws and monitoring of Heq levels,
when any pressure tube reaches the CSA “action limits” (70 ppm Heq at the inlet; 100
ppm at the outlet)

e provide periodic updates of the anticipated date by which the first pressure tube will
achieve 120 ppm Heq

Since the licence renewal, pressure tube inspections at Bruce supported a revision to the hydrogen
uptake model for Bruce B, leading to the following:

. Bruce Power now expects that the earliest any pressure tube will reach 120 ppm Heq will
be September 2023 (when Unit 5 reaches 274,800 EFPH).

. This is far beyond the industry’s target date for completing its revised pressure tube
fracture toughness model and submitting it for CNSC acceptance (planned for October
2020).

Therefore, while some Bruce pressure tubes are still predicted to exceed 120 ppm Heq prior to
major component replacement, industry expects to implement a new pressure tube model (valid
for predicting fracture toughness at those Heq levels) well before that time.

In 2018, CNSC staff actively monitored the industry’s progress in research activities to ensure
licensees have sufficient understanding of degradation issues to safely operate pressure tubes,
especially those planned for extended operation. Specifically, CNSC staff monitored the fuel
channel life confirmation project, which included the following activities in 2018:

. research focusing on the fracture toughness of near-inlet areas of pressure tubes, and
changes in toughness occurring as Heq levels exceed 120 ppm.

. collection of additional pressure tube burst-test data, supporting development of a revised
version of the fracture toughness model.

. continued development of assessment methodologies:

o a probabilistic approach for demonstrating fracture protection (i.e., confirmation that a
pressure tube will continue to meet its design intent, if an undetected crack is subject
to design-basis pressure/temperature transients)

o a fully-deterministic approach for assessing the risk of cracking due to hydrided region
overload (i.e., when a hydrided area is exposed to greater stress than existed when it
was initially created)

. continued development of an industry-standard set of fitness-for-service guidelines for
Inconel X-750 (a.k.a. “tight-fitting”) annulus spacers.

Overall, CNSC staff were satisfied with the licensees’ work to demonstrate and support the safe
operation of pressure tubes in the near- and medium-terms.

Chemistry control

REGDOC-3.1.1 requires the licensees of operating NPPs to report data for the performance
indicators “chemistry index” and “chemistry compliance index”. The chemistry index reflects the
control of important chemical parameters for plant operation. The chemistry compliance index
reflects the control of safety-related chemical and radiological parameters in both non-guaranteed
shutdown states and guaranteed shutdown states. Both indicators are calculated as the average
percentage of time that the identified parameters are within the licensee’s specifications. Figures
5 and 6 show the values of the chemistry index and chemistry compliance index for operating
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NPPs from 2014 to 2018. Based on these values, CNSC staff determined that chemistry control
was acceptable for all licensees. The comparatively low results for the Chemistry Compliance
Index for Bruce A and B (figure 6) were due to a downward trend in moderator (D20) isotopic
purity for all units. However, there was no impact on the safe operation of Bruce A and B and
safety systems functions were not impaired. Bruce Power has since applied corrective action to its
use of D20 upgraders and its de-tritiation program. Bruce Power began to see improvements to
the D20 isotopic specification over the third and fourth quarters of 2018, which has resulted in an
improvement of the overall average of the chemistry compliance index for Bruce A and B in
2018.
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Figure 5: Trend of Chemistry Index for industry
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Figure 6: Trend of Chemistry Compliance Index for industry
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2.7

Periodic inspection and testing

This specific area applies to the operating NPPs but does not apply to the DWMF, PWMEF,
WWMF, or Gentilly-2.

The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N285.4, Periodic inspection of CANDU nuclear power plant
components (2005, 2009)

e CSA Group standard N285.5, Periodic inspection of CANDU nuclear power plant
containment components (2008)

e CSA Group standard N287.7, In-service examination and testing requirements for
concrete containment structures for CANDU nuclear power plants (2008)

e CSA Group standard N291, Requirements for safety-related structures for CANDU
nuclear power plant components (2008 and 2015)

Details on their applicability and implementation are provided in Appendix E and section 3.

Licensees of operating NPPs have inspection and testing programs to provide ongoing monitoring
of the fitness for service and structural integrity of safety-significant pressure boundary and
containment SSCs. After every inspection campaign, the results of these inspections and tests are
submitted to CNSC staff, who verify the effective licensee implementation of the inspection and
testing programs.

Licensees are also required to execute inspection programs for balance-of-plant pressure
boundary systems that are not covered under the scope of the CSA group standards listed above,
but could have an impact on safe operation. These programs are carried out in accordance with
industry best practices. CNSC staff monitors the findings provided in the quarterly pressure
boundary reports required by REGDOC- 3.1.1 and verifies licensee compliance with their
documented programs through field inspections. The licensees are developing periodic inspection
programs that comply with CSA Group standard N285.7, Periodic inspection and CANDU
nuclear power plant balance of plant systems and components, which will be adopted as
compliance verification criteria in the future for all operating NPPs except Pickering.
Implementation of a program for N285.7 is not practical for Pickering given the planned
shutdown in 2024. However, CNSC staff will apply experience gained from its implementation at
other NPPs to Pickering to address potential safety concerns should the need arise.

Radiation protection

This SCA covers the implementation of a radiation protection program in accordance with the
Radiation Protection Regulations. This program must ensure contamination levels and radiation
doses received by individuals are monitored, controlled and maintained as low as reasonably
achievable (ALARA).

The dose data presented in this report is based on the radiation exposure records for every
individual monitored at a Canadian NPP or WMF. This report presents and analyzes these dose
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records in terms of annual collective dose?, average effective dose?, maximum individual
effective dose, and the distribution of doses among the monitored individuals.

Figures 7, 8, and 9 present the effective doses (average and maximum) and dose distributions to
monitored persons, based on the dose records provided to the CNSC by the NPPs and WMFs for
2014 to 2018. The estimated dose to the public from Canadian NPPs and WMFs for 2014 to 2018
is provided in table 13.

Radiation protection ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA FS FS SA SA SA

Radiation protection encompasses the following specific areas:
e application of ALARA
e worker dose control
e radiation protection program performance
e radiological hazard control
e estimated dose to the public
Application of ALARA

NPP and WMF licensees implement radiation protection measures to keep the doses to persons
ALARA, taking into account social and economic factors, as required by the Radiation
Protection Regulations. Each licensee develops its own ALARA dose targets that are based on
anticipated operational and maintenance activities and take past performance into consideration.

Each licensee also develops forward-looking dose projections and reduction plans for collective
radiation exposure.

In 2018, the total collective dose for monitored individuals at all Canadian NPPs and WMFs was
25.9 person-Sieverts (p-Sv), approximately 11 percent higher than the industry-wide collective
dose reported for the previous year (23.33 p-Sv). The number of persons that received a
reportable dose in 2018 (9,792) was also higher than 2017 values (9,273). The increase in total
collective dose was mainly due to refurbishment activities at the DNGS.

The vast majority of collective dose for the NPPs and WMFs occurs at the NPPs. The collective
doses for the individual NPPs are shown in table 12. It illustrates that outages (including
refurbishment activities) account for a much greater fraction of the collective dose than routine
operations, and that external dose is, collectively, much greater than internal dose.

3 The “annual collective dose” is the sum of the effective doses received by all the workers at that facility in
a year. It is measured in person-Sieverts (p-Sv).

4 The “average effective dose” or “average effective dose — non-zero results only” is obtained by dividing
the total annual collective dose by the total number of individuals receiving a dose above the minimum
reportable level of 0.01 mSv.
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Table 12: Breakdown of collective dose for operating NPPs in 2018 (person-mSv)

NPP Ol;::::;:)ils Outages Internal External Total
Pickering 795 4109 1007 3897 4904
Darlington 449 9506* 457 9498* 9955%*
Point Lepreau 217 963 156 1024 1180
Bruce A 408 6434 283 6560 6842
Bruce B 548 2494 116 2927 3042

*For 2018, only DNGS had dose attributed to refurbishment activities.

The annual average effective dose in 2018 for all operating Canadian NPPs was 2.64 millisieverts
(mSv), an approximate increase of 5 percent from the 2017 value of 2.52 mSv.

Figure 7 shows the average effective doses to monitored persons at each NPP and WMF for the
period 2014 to 2018. This figure shows that, for 2018, the average effective dose at each facility
ranged from 0.30 to 3.47 mSv per year. In general, the fluctuations in average dose observed from
year to year are reflective of the type and scope of work being performed at each facility. No
negative trends were identified in 2018.

Figure 7: Trend of Average effective doses of monitored persons
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m2013 1.18 2.31 0.70 2.78 0.11 0.30 0.50 0.40
m 2016 1.42 2.00 1.20 3.51 0.01 0.30 0.40 0.40
m2017 3.24 1.75 0.85 2.56 0.37 0.30 0.50 0.40
2018 2.67 2.06 1.3 3.47 0.31 0.40 0.30 0.40

Worker dose control

The Radiation Protection Regulations require that all licensees implement a radiation protection
program to control the occupational doses received by persons. In addition to maintaining doses
to persons below regulatory limits, NPP and WMF licensees have established action levels for
worker exposures. CNSC staff monitor licensee actions for the affected workers following
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unplanned exposures or uptakes. One worker at the DNGS received a dose that exceeded OPG’s
action level for worker dose. CNSC staff was satisfied with the actions taken by OPG to address
the action level exceedance. Additional details are provided in section 3.1.7.

The maximum annual individual effective doses as reported by each NPP and WMF for 2014 to
2018, are presented in figure 8. In 2018, the maximum individual effective dose received at a
single site was 22.19 mSyv, received by a worker who performed duties at both Bruce A and B. In
2018, there were no radiation exposures, received by persons at any NPP or WMF, that exceeded
the regulatory dose limit of 50 mSv/year for nuclear nergy workers, as established in the
Radiation Protection Regulations.

Overall, CNSC staff were satisfied with the licensees’ control of worker doses in 2018.

Figure 8: Trend of Maximum individual effective doses
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Radiation protection program performance

NPP and WMF licensees effectively implement their radiation protection programs and seek to
improve program performance through assessment and benchmarking. The licensees maintain
program documents and supporting procedures, taking into consideration operating experience
and industry best practices. Licensee programs include safety performance indicators to monitor
program performance.

Noting the challenges encountered in the past by the NPPs in dealing with alpha contamination,
CNSC staff increased the regulatory oversight of these areas of licensee radiation protection
programs commensurate with the risks each licensee faced. As an overall approach, CNSC staff
introduced new field inspection guides dedicated to radiation protection as part of the baseline
compliance plan; these included inspection guidance for the application of ALARA, radiological
hazard control and worker dose control. As well, CNSC staff clarified to licensees their
requirement to report on alpha-related events under REGDOC 3.1.1. CNSC staff increased their
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scrutiny of licensee submissions of safety performance indicators and their revisions to radiation
protection program procedures to ensure conservative measures were being applied where alpha
hazards were involved. As well, based on experiences from the refurbishment of Darlington Unit
2, CNSC staff enhanced the oversight of refurbishment planning and execution, including
increased communication of regulatory expectations [RIB 14777].

Figure 9 provides the distribution of annual effective doses to all monitored persons at all
Canadian NPPs from 2014 to 2018. All doses reported over those years were below the annual
regulatory dose limit of 50 mSv. In fact, approximately 82 percent of the doses reported were at
or below the much lower annual regulatory dose limit of 1 mSv for members of the public.

Figure 9: Trend of distribution of annual effective doses received by all monitored persons
at Canadian NPPs
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Radiological hazard control

NPP and WMF licensees implement measures in their radiation protection programs to monitor,
minimize, and control radiological hazards and prevent the spread of radioactive contamination in
their facilities. These measures include, but are not limited to, the use of radiological zoning
systems, ventilation systems to control the direction of air flow and ambient air monitoring and
radiation monitoring equipment at zone boundaries. The licensees also set action levels for
contamination control.

Workplace monitoring programs protect workers and ensure radioactive contamination is
controlled within the site boundary. In 2018, no contamination control action levels were
exceeded and no safety-significant performance issues were identified at any NPP or WMF.

In 2018, additional oversight activities occurred at NPPs related to internal alpha uptakes by
workers at the DNGS and Point Lepreau. Additional details are provided in sections 3.1.7
and 3.5.7, respectively.

Estimated dose to the public
The estimated doses to the public for airborne emissions and liquid releases from 2014 to 2018
are provided in table 13. Note that the data for the DWMF, PWMF and WWMF are included in
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2.8

that of the Darlington, Pickering and Bruce sites, respectively. The table shows that the doses
were well below the annual regulatory dose limit of 1 mSv for members of the public, as well as
below 1.8 mSv, which is the average national annual background dose. A comparison of the 2018
data to previous years indicates that the values remained within the same general range (<0.01
mSv) as the values for 2014 to 2017.

The value for 2018 for Gentilly-2 was higher than that of previous years, and the values for other
NPPs, but was still relatively small and well within regulatory limits.

Table 13.Trend of estimated dose to the public from Canadian nuclear power generating sites

Darlington Site | Pickering site | Point Lepreau Bruce Site Gemtilly-2
2014 0.0006 0.0012 0.0003 0.0020 0.0040
2015 0.0005 0.0012 0.0006 0.0029 0.0010
2016 0.0006 0.0015 0.0009 0.0016 0.0010
2017 0.0007 0.0018 0.0007 0.0021 0.0070
2018 0.0008 0.0021 0.0007 0.0017 0.0090

Conventional health and safety

This SCA covers the implementation of a program to manage workplace safety hazards and
protect personnel and equipment.

Regulatory requirements for conventional health and safety are found in the relevant provisions
of provincial and/or federal laws (Ontario’s Occupational Health and Safety Act, the Ontario
Labour Relations Act, Occupational Health and Safety Act (New Brunswick), Quebec’s Loi sur
la Santé et la Sécurité au Travail (Québec), and the Canada Labour Code, Part 11: Occupational
Health and Safety).

Conventional health and safety ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

FS SA FS SA FS FS SA FS SA

Conventional health and safety encompasses the following specific areas:
e performance
e practices

® awarencss
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The CNSC has memoranda of understanding with the Provinces of Ontario and New Brunswick
to facilitate cooperation in the regulation of conventional health and safety. CSA Group standard
N286-12, Management system requirements for nuclear facilities also contains regulatory
requirements that are directly applicable to conventional health and safety.

Performance

This specific area reflects the processes that monitor, track and report the level of occupational
safety of workers. During inspections, CNSC staff record findings on safety practices and the
controls being employed to address conventional hazards.

All NPP licensees are required to report safety performance indicators for conventional health
and safety in accordance with REGDOC-3.1.1. The performance indicators “accident severity
rate” (ASR), “accident frequency” (AF) and “industrial safety accident rate” (ISAR) are the
parameters that measure the effectiveness of the conventional health and safety programs with
respect to worker safety.

The ASR measures the total number of days lost due to work-related injuries for every 200,000
person-hours (approximately 100 person-years) worked at an NPP. This indicator reflects
licensees’ performance to meet nuclear industry standards related to the area of worker health and
safety. The AF is a measure of the number of fatalities and injuries (lost-time and medically-
treated) due to accidents for every 200,000 person-hours worked at NPPs. The ISAR is a measure
of the number of lost-time injuries for every 200,000 hours worked by NPP personnel. The ASR,
AF and ISAR data presented below includes all employees and contractors, including third party
contractors [RIB 19297].

The ASR, AF and ISAR values for the NPPs and industry average are presented in figures 10a,
10b, 11a, 11b, 12a and 12b, respectively. The data in these figures indicate continuing low rates
of accidents and lost time due to accidents. CNSC staff observed that there were no work-related
fatalities at Canadian NPPs and WMFs in 2018. Figure 13 indicates that accident frequency at the
Canadian NPPs continued to be very low in comparison to comparable industries.
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Figure 10a: Trend of accident severity rate for NPPs and Canadian industry, not including
3" party contractors
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Figure 10b: Trend of accident severity rate for NPPs and Canadian industry, including 3"
party contractors

15
All employees and including 3rd party contractors

—
=
L

Accident Severity Rate
(days lost per 200,000 person-hours)
(%4}

0 -

DNGS PNGS Point Lepreau Bruce A& B Industry
m2014 3.4 0.8 0.1 1.2
m 2015 0.8 0.4 0.0 0.3
m 2016 0.8 3.5 2.1 2.2
m 2017 0.9 7.4 2.3 3.5
2018 0.0 2.1 0.9 2.0

Note: Point Lepreau days lost to injuries are not available for 3™ party contractors, as NB Power does
not track the lost days for 3™ party contractors

62



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

Figure 11a: Trend of accident frequency for NPPs and Canadian industry, not including 3"
party contractors
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Figure 11b: Trend of accident frequency for NPPs and Canadian industry, including 3rd
party contractors
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Figure 12a: Trend of industrial safety accident rate for NPPs and Canadian industry, not
including 3" party contractors
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Figure 13: Trend of accident frequency for Canadian workplaces
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Practices

Practices SpA area reflects processes that ensure that managers and workers are actively involved
in the support and enforcement of the safety actions.

The licensees establish practices through their conventional health and safety policies and
programs to protect workers from physical, chemical and other hazards that may arise in their
facilities. The licensees provide the CNSC with any report they send to other regulatory agencies
(e.g., provincial regulatory body for occupational health and safety).

For facilities in Ontario and New Brunswick, CNSC site staff maintain regular communication
with the provincial Ministry of Labour regional offices and WorksafeNB, respectively, regarding
any conventional health and safety issues.

In regards to radiological hazards, workers could be exposed to other hazardous materials and
industrial work hazards. Hazardous materials can also include compressed gases such as gases
used for welding activities or fire suppression, and for emission monitors. Other materials include
lubricants, adhesives, abrasives, solvents, paints, fuel for incinerators, and other maintenance and
cleaning supplies. In addition, the risks from conventional hazards include, for example, the
hazards associated with the control and safe handling of large and heavy equipment, scaffolding,
and conventional x-ray equipment for security-related purposes, etc.

Awareness

Awareness reflects processes, which ensure that managers and workers have the knowledge to
identify workplace hazards and precautions.

Licensees deliver adequate safety-related training courses to their employees and contractors.
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These courses encompass the safety areas of general health and safety knowledge, radiation
protection, fire protection, regulatory requirements and job/task-specific safety training, and the
use of a Workplace Hazardous Materials Information System (WHMIS), which provides
complete information on the safe use of hazardous and combustible materials.

Environmental protection

This SCA covers programs that identify, control, and monitor all releases of radioactive and
hazardous substances, and the effects on the environment from facilities or as a result of licensed
activities.

Environmental protection ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA SA SA SA SA SA

Environmental protection encompasses the following specific areas:
e cffluent and emissions control (releases)
e environmental management system
e assessment and monitoring
e protection of the public
e environmental risk assessment
Effluent and emissions control (releases)
The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N288.1, Guidelines for calculating derived release limits for
radioactive material in airborne and liquid effluents for normal operation of nuclear
facilities (2008)

e CSA Group standard N288.1, Guidelines for calculating derived release limits for
radioactive material in airborne and liquid effluents for normal operation of nuclear
facilities (2014)

e CSA Group standard N288.3.4, Performance testing of nuclear air cleaning systems at
nuclear facilities

e CSA Group standard N288.5, Effluent monitoring programs at Class 1 nuclear facilities
and uranium mines and mills

Details on their applicability and implementation are provided in Appendix E: and section 3.

As part of normal operations, NPPs and WMFs can release radioactive substances into both the
atmosphere (as gaseous emissions) and bodies of water (as liquid effluents). Licensees are
required to control radioactive releases into the environment to ensure they are protective of
human health and the environment and do not exceed the regulatory release limits. These
radioactive release limits are based on derived release limits (DRLs), which are quantities of
radionuclides (released as an airborne emission or waterborne effluent) that are calculated based
on the regulatory dose limit for the public of 1 mSv per year. The DWMF and PWMF fall under
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the DRLs for the DNGS and the PNGS, respectively. The WWMF has its own facility-specific
DRLs for airborne and liquid releases. The DRLs are given in Appendix H.

Licensees also establish and use environmental action levels. An action level is a specific quantity
of radionuclide (released as an airborne emission or waterborne effluent) that, if reached, could
indicate a loss of control of part of a licensee’s environmental protection program and the need
for specific actions to be taken and reported to the CNSC.

Data on releases of radionuclides to the environment in 2018 are provided in Appendix H. The
releases were well below the DRLs for each facility; hence no radiological releases to the
environment from the facilities exceeded the regulatory limits. Comparisons of the releases with
the respective DRLs are also provided in the site-specific discussions of effluent and emissions
control in section 3. Further, no environmental action levels were exceeded in 2018 at the NPPs
and WMFs.

Environmental management system
The following publications contain regulatory requirements that were relevant in 2018:

e (CNSC REGDOC-2.9.1, Environmental Protection Policies, Programs, and Procedures
(2013)

e CNSC REGDOC-2.9.1, Environmental Principles, Assessment and Protection Measures,
version 1.1 (2017)

Details on their applicability and implementation are provided in Appendix E: and section 3.

Each licensee has an environmental management system (EMS) to assess environmental risks
associated with its nuclear activities, and to ensure that these activities are conducted in a way
that prevents or mitigates adverse environmental effects. The EMS includes activities such as
establishing annual objectives and targets and is verified through internal and external compliance
audits.

All EMSs for operating NPPs and WMFs are also registered to ISO 14001: 2015 standard,
Environmental Management Systems — Requirements with Guidance for Use. As a result of
registration, the EMSs are subject to periodic, independent third party audits and reviews to verify
their sufficiency and also identify potential improvements. CNSC staff confirmed through
inspections that annual management reviews of the EMS took place in 2018, and that corrective
actions were documented.

Assessment and monitoring

Under the NSCA, the licensee of each nuclear facility is required to develop, implement and
maintain an environmental monitoring program to demonstrate that the public and the
environment are protected from emissions related to the facility’s nuclear activities. The results of
these monitoring programs are submitted to the CNSC to ensure compliance with applicable
guidelines and limits, as set out in CNSC regulations.

The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N288.4-10, Environmental monitoring programs at Class I nuclear
facilities and uranium mines and mills

e CSA Group standard N288.7, Groundwater protection programs at Class I nuclear
facilities and uranium mines and mills
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Details on their applicability and implementation are provided in Appendix E: and Section 3.

REGDOC-3.1.1 requires NPP licensees to submit annual environmental reports to the CNSC.
Similar requirements apply to WMFs. Licensees also monitor groundwater around all sites and
regularly submit the results to the CNSC. CNSC staff reviewed the 2018 monitoring results and
concluded that the licensed operations had no adverse impact on the environment.

Independent Environmental Monitoring Program

To complement ongoing compliance activities, the CNSC has implemented its own independent
environmental monitoring program (IEMP). The IEMP involves taking samples from publically
accessible areas around the facilities, and measuring the amount of radiological and hazardous
substances in those samples. Samples may be taken for air, water, soil, sediment, vegetation, and
some food such as meat and produce.

Based on the IEMP results from previous years, it has been concluded that the public and the
environment in the vicinity of all sites are protected. The IEMP results are in the same numerical
range for the same media as the results submitted by licensees, independently confirming that the
licensees’ environmental protection programs protect the public and the environment.

Additionally, regional monitoring is also carried out by other government organizations in the
area around the NPPs, which the CNSC takes into account when assessing the protection of
public health and the environment. These include the Ministry of Ontario Environment and
Climate Change Drinking Water Surveillance Program, the Ontario Ministry of Labour Ontario
Reactor Surveillance Program, and the Health Canada Radiation Monitoring Network, along with
a Fixed Point Surveillance system. These programs provide further confirmation that the
environment around the sites is protected and that health impacts are not expected.

Protection of the public

This specific area is related to ensuring that members of the public are not exposed to
unreasonable risk with respect to hazardous substances discharged from the facilities. Dose to the
public is discussed separately in Section 2.7.

Environmental risk assessment
The following publication contains regulatory requirements that were relevant in 2018:

e CSA Group standard N288.6-12, Environmental risk assessments at Class I nuclear
facilities and uranium mines and mills

Details on its applicability and implementation are provided in Appendix E and section 3.

An environmental risk assessment (ERA) is a systematic process used by licensees to identify,
quantify and characterize the risk posed by contaminants (nuclear and hazardous substances) and
physical stressors in the environment to human and non-human (biological) receptors. The
applicant’s or licensee's ERA provides science-based information to support regulatory decision-
making under the Canadian Environmental Assessment Act (CEAA 2012) and/or under the
NSCA.

The CNSC reviews the ERAs of the NPPs and WMFs on a five-year cycle or more frequently if
major facility changes are proposed, or if the science upon which the conclusions are based
changes. CNSC staff were satisfied with the status of the ERAs in 2018.

NPP licensees have developed and implemented programs to ensure the protection of fish
populations from the effects of intake water withdrawal (fish impingement and entrainment) and
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cooling water thermal discharge and to verify that measures are in place to ensure that risks to
fish and fish populations remain acceptable. This work is conducted at the request of CNSC staff
with advice and support from government ministries and agencies including Fisheries and Oceans
Canada and Environment and Climate Change Canada through memoranda of understanding.

Emergency management and fire protection

This SCA covers emergency response plans and emergency preparedness programs for managing
radiological, nuclear, and conventional emergencies. It also includes the results of participation in
emergency response exercises during the year. For the specific area of fire response, only the
performance of the industrial fire brigade organization is addressed in this SCA; design issues are
described in section 2.5.

Emergency management and fire protection ratings

DNGS DWMF PNGS PWMF | Bruce A | BruceB | WWMF PLNGS Gentilly-2

SA SA SA SA SA SA SA SA SA

Emergency management and fire protection encompasses the following specific areas:
e conventional emergency preparedness and response
e nuclear emergency preparedness and response
e fire emergency preparedness and response

Conventional emergency preparedness and response

NPP and WMF licensees maintain conventional emergency preparedness and response
capabilities to manage potential emergency situations, such as physical injuries, chemical
releases, uncontrolled energy releases (such as steam, electricity, compressed gas, etc.),
equipment malfunctions, extreme weather conditions, etc. Licensees have safety and emergency
response programs to minimize both the probability of occurrence and the consequences from
emergencies involving conventional hazards. These programs identify training, barriers,
procedures, processes, and emergency response to ensure a planned, coordinated and controlled
approach to conventional safety and response.

Nuclear emergency preparedness and response
The following publication contains regulatory requirements that were relevant in 2018:

e (CNSC REGDOC-2.10.1 Version 2, Nuclear emergency preparedness and response
(2016)

Details on its applicability and implementation are provided in section 3.

NPP and WMF licensees have emergency preparedness programs that identify the concepts,
structures, roles, and resources to implement and maintain effective nuclear emergency response
capabilities. The programs establish how nuclear facilities and other concerned organizations
prepare for and plan to respond to emergencies (including nuclear or radiological emergencies,
both on site and off site), in order to protect workers, the public and the environment. An
effective emergency preparedness program ensures that arrangements are in place to ensure a
timely, coordinated, and effective response to any emergency.
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Each licensee’s response capability is captured in its nuclear emergency plan, which encompasses
both emergency preparedness and emergency response measures. It ensures that appropriate
emergency response capabilities have been developed and are maintained for an effective
response in the event of a nuclear emergency. The plan is based upon the licensee’s planning
basis for both design-basis and beyond-design-basis events. Note that OPG has a single,
Consolidated Nuclear Emergency Plan that governs both the Darlington and Pickering sites and
includes the WMFs.

The licensees’ nuclear emergency plans include measures to address on-site emergencies, as well
as measures that support planning, preparedness, and response for off-site emergencies. The
response to off-site emergencies takes a hierarchical approach that involves the licensee, the local
municipal government, the provincial/territorial government, and the federal government.
Background information on the measures provided by each of these stakeholders is provided in
Appendix 1. The following describes developments in 2018 related to the provincial nuclear
emergency plans.

Province of Ontario

Provincial Nuclear Emergency Response Plan

In 2017, the Province of Ontario revised the Provincial Nuclear Emergency Response Plan
(PNERP). The PNERP had undergone a public review involving a formal public consultation,
outreach to Indigenous communities and review by an advisory group. CNSC staff submitted
proposed changes to the draft PNERP to the advisory group in August 2017. The updated PNERP
Master Plan 2017 was approved by the Lieutenant Governor in Council of Ontario in December
2017, which triggered the development of site-specific implementing plans and subsequent
incorporation of the relevant provisions in the Ontario licensees’ emergency plans.

In 2018, the work focused on the Darlington, Pickering and Bruce Power PNERP implementing
plans to ensure conformity with the Master Plan as well as to update preparedness and response
provisions since the last versions were issued in 2009. The Pickering and Bruce Power
implementing plans received Order In Council approval in March 2018.

UPDATE: The Darlington implementing plan received final approval in March 2019. The
licensees planned to complete the revision of training programs for new emergency response staff
in 2019.

The Office of the Fire Marshal and Emergency Management (OFMEM) made progress in 2019
on a number of PNERP-related preparedness issues, including notification processes and
agreements, participation in the CNSC-led working group on potassium-iodide distribution and
the revision of the emergency bulletins for alignment with the new PNERP).

Since June 2018, the Ontario Ministry of Transportation (MTO) has been working to secure
approval to procure a consultant to draft the transportation management methodology and five
site-specific unified transportation management plans as required by the 2017 PNERP. MTO staff
were also involved in regular intra-ministry discussions to ensure that the unified transportation
management plans integrate effective traffic control strategies and can be operationalized in the
field [RIB 17522 (iv)].

Office of the Auditor General Report

The OFMEM developed a detailed management action plan to address the recommendations in
the 2017 annual report of Ontario’s Office of the Auditor General (OAG) on the status of
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emergency preparedness. OFMEM staff presented this action plan and a PNERP update to the
Commission on April 4, 2018.

In general, the OAG recommendations were intended to enhance compliance with Ontario’s
Emergency Management and Civil Protection Act. They were aimed specifically at the OFMEM,
along with its off-site, key-partner ministries and some of the affected communities in Ontario.
The recommendations did not have a direct impact on the CNSC and its nuclear emergency
response plan, which generally addresses on-site matters with licensees and ensures that the
CNSC understands and validates the technical processes and procedures in place. CNSC staff
noted that the recommendations from the OAG annual report were consistent with the findings
from several major exercises conducted at NPPs in Ontario in recent years.

CNSC staff were satisfied with the progress and will continue to support the OFMEM to improve
the overall nuclear emergency response network in Ontario.

IAEA Emergency Preparedness Review Mission

In 2018, the OFMEM continued to support Health Canada and the CNSC in the Ontario portion
of the IAEA Emergency Preparedness Review (EPREV) which focused on the DNGS.

UPDATE: In June 2019, OFMEM hosted the EPREV team in Toronto.
Environmental Radiation and Assurance Monitoring Plan

The OFMEM continued to work with participating stakeholders in the development of a plan for
environmental radiation and assurance monitoring and associated procedures and training.
Environmental radiation and assurance monitoring is undertaken during a nuclear emergency to
inform protective action decision-making as well as recovery planning. Stakeholder involvement
includes federal departments as well as several Ontario ministries (Ministry of Health and Long
Term Care, Ministry of Labour, Ministry of Agriculture and Food and Ministry of Environment,
Conservation & Parks).

Province of New Brunswick

The New Brunswick Emergency Measures Organization (NBEMO) issued the new Point Lepreau
Nuclear Off-Site Emergency Plan in August 2018 and made it available online. NBEMO aligned
it with the applicable domestic and international requirements and made its interface more user-
friendly. CNSC staff confirmed that Point Lepreau complied with the new plan.

Province of Québec

The off-site nuclear emergency response plan for Québec (“Plan des mesures d’urgence nucléaire
externe a la centrale nucléaire pour Gentilly-2”, or PMUNE-G2) was abolished in 2016.
However, Québec’s broader emergency plan (“le Plan national de sécurité civile,” or PNSC)
remains in place to address emergencies in general. The PNSC involves the cooperation of
various Ministers and governmental organizations that have a defined role to play when
responding to an emergency. The directorate for public health under Quebec’s ministry of health
and social services will intervene for infectious, chemical, biological or radiological emergencies.

Emergency Exercises

As part of their emergency preparedness programs, the licensees conduct emergency
preparedness training, drills and exercises annually to ensure their sites have adequate and robust
emergency notification and response capability from their own staff and/or nearby emergency
services with which they have memoranda of understanding or agreements.
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On October 3 and 4, 2018, NB Power conducted a full-scale exercise (Exercise Synergy
Challenge) at Point Lepreau, which tested the preparedness, response and recovery capabilities
and capacities of more than 35 organizations including the CNSC and some non-government
agencies. Additional details about the exercise itself are provided in section 3.5.10.
Fire emergency preparedness and response
The following publications contain regulatory requirements that were relevant in 2018:

o CSA Group standard N293, Fire Protection for nuclear power plants (2007)

o CSA Group standard N293, Fire Protection for nuclear power plants (2012)

o CSA Group standard N393, Fire protection for facilities that process, handle, or store
nuclear substances (2013)

Details on their applicability and implementation are provided in Appendix E and section 3.

The licensees have fire protection programs to minimize both the probability of occurrence and
the consequences of fire at their facilities. The programs identify the procedures and processes to
demonstrate a planned, coordinated, and controlled approach to fire protection. Fire response
capability is maintained through a variety of arrangements.

By incorporating the results of the CNSC compliance findings and observations and
recommendations from third party reviews into the drill and training program, the performance of
emergency response teams continues to improve.

Waste management

This SCA covers internal waste-related programs that form part of the facility’s operations up to
the point where the waste is removed from the facility. This SCA also covers any planning for
eventual decommissioning of the facility.

Waste management ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA SA SA SA SA SA

Waste management encompasses the following specific areas:
e waste characterization
e waste minimization
e waste management practices
e decommissioning plans

CNSC regulatory document REGDOC-2.11, Framework for Radioactive Waste Management and
Decommissioning in Canada defines radioactive waste as any material (liquid, gaseous or solid)
that contains a radioactive nuclear substance, as defined in section 2 of the NSCA, and which the
owner has declared to be waste. In addition to containing nuclear substances, radioactive waste
may also contain non-radioactive hazardous substances.
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Under Canada’s national framework for radioactive waste management, waste owners are
required to manage this waste in a safe and secure manner and to make arrangements for its long-
term management.

The licensees’ waste management programs describe how all streams of wastes are managed
throughout their entire lifecycle from the point of their generation to their disposal. This includes
waste generation, handling, processing, transporting, storage and disposal. The licensees
continued to provide safe and secure waste management solutions for their low-level radioactive
wastes (LLW), intermediate-level radioactive wastes (ILW) and high-level radioactive wastes
(HLW) in 2018, noting that Bruce Power transfers its LLW, ILW and HLW to OPG’s WWMF
for management.

OPG is moving forward with a long-term solution for the management of its LLW and ILW,
while OPG intends to dispose of LLW and ILW generated during operations and from
decommissioning activities in a deep geologic repository proposed for the Bruce site. The deep
geologic repository will be owned and operated by OPG.

In 2018, Hydro-Québec and NB Power continued discussions for possible long-term solutions for
their LLW and ILW.

OPG, Hydro-Québec and NB Power are stakeholders in the Nuclear Waste Management
Organization, which is implementing the Government of Canada’s adaptive phased management
approach for the long-term management of Canada’s used nuclear fuel. CNSC staff will present
the next regularly scheduled update on adaptive phased management Initiative to the Commission
in 2020.

The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N292.0-14, General principles for the management of radioactive
waste and irradiated fuel

e CSA Group standard N292.2-13, Interim dry storage of irradiated fuel

e CSA Group standard N292.3-14, Management of low- and intermediate-level radioactive
waste

Details on their applicability and implementation are provided in section 3 and Appendix E.
Waste characterization, waste minimization, and waste management practices

All NPP and WMF licensees continued to employ effective programs for the characterization,
minimization, handling, processing, transporting, storage and disposal of radioactive and
hazardous wastes during 2018.

“Likely clean” programs were in place at the NPPs and WMFs in 2018 that allowed for the
separation at the source of waste that is likely not radioactive so as to minimize the generation of
LLW at these facilities. During routine inspections in 2018, CNSC staff observed and confirmed
OPG’s, Bruce Power’s and NB Power’s implementation of this program.

Minimal radioactive waste is generated from the waste management activities conducted at the
WMFs. Nonetheless, OPG has set a goal to minimize the generation of radioactive waste due to
the operational activities of the WMFs. LLW generated at the DWMF and the PWMF is typically
restricted to floor sweepings that have a potential to contain contamination from preparing and
welding DSCs. Annual volumes amount to less than one drum that are sent to the DNGS and
PNGS, respectively for segregation as necessary and are eventually transported to the WWMF for
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processing and storage. LLW at the WWMEF is processed and/or stored on site. OPG does not
generate ILW at the DWMF, PWMF, or WWMEF.

In 2014, OPG began a waste sorting pilot project at the WWMF to further reduce the volume of
waste stored at the facility through incineration, compaction, decontamination or free release.
This program continued throughout 2018.

Decommissioning plans
The following publication contains regulatory requirements that were relevant in 2018:

o CSA Group standard N294-14, Decommissioning of facilities containing nuclear
substances

Details on its applicability and implementation are provided in section 3 and Appendix E.

The objective of decommissioning is to permanently retire a nuclear facility from service in a
manner that ensures that the health, safety and security of workers, the public and the
environment are protected. Decommissioning involves removing radioactive and other hazardous
materials from the site, and restoring the site to an agreed upon end-state.

Planning for decommissioning is an ongoing process, taking place throughout each stage of the
facility’s lifecycle. In accordance with paragraph 3(k) of the Class I Nuclear Facilities
Regulations, each licensee develops a preliminary decommissioning plan (PDP) for the facility
lifecycle stages before decommissioning. The PDP provides the basis for the cost estimate and
financial guarantee, which gives the assurance that funds will be available when the facility is
ready to be decommissioned. A detailed decommissioning plan is developed prior to
decommissioning in support of an application for a licence to decommission.

The licensees are required to revise the PDPs and associated financial guarantees every five years
or when requested by the Commission. For the NPPs, the proposed decommissioning strategies
allow for an extended period of storage with surveillance after the end of normal operations. This
period would take place under a CNSC licence and would last for three or four decades prior to
the onset of active dismantling, allowing for radioactive decay and safe storage of dismantling
equipment. The decommissioning strategies for the WMFs, on the other hand, involve immediate
decommissioning with dismantling activities beginning once the waste is moved to a permanent
repository.

OPG updated its PDPs for all of its nuclear facilities including the DNGS, DWMF, PNGS,
PWMF, Bruce A and B and WWMF in January 2017 and submitted them to the CNSC for
acceptance. These plans covered the period of 2018 to 2022, when the next regular revision is
due. CNSC staff concluded that the plans met or exceeded the applicable regulatory requirements
and guidance.

The PDPs for Point Lepreau and Gentilly-2 are separate and are discussed in sections 3.5.11 and
3.6.11, respectively.

The financial guarantees for decommissioning are discussed in section 2.15.

Security

This SCA covers the programs licensees are required to implement in support of the requirements
stipulated in the Nuclear Security Regulations associated regulatory documents and orders, as
well as the expectations for their facilities or activities.
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Security ratings

DNGS

DWMF

PNGS

PWMF

Bruce A

Bruce B

WWMF

PLNGS

Gentilly-2

SA

SA

SA

SA

SA

SA

SA

SA

SA

Security encompasses the following specific areas:

e facilities and equipment

® response arrangements

e security practices

e drills and exercises

Facilities and equipment

The following publications contain regulatory requirements that were relevant in 2018:

e CSA Group standard N290.7-14, Cyber security for nuclear power plants and small
reactor facilities

e (CNSC REGDOC-2.12.1, High-Security Facilities, Volume II: Criteria for Nuclear
Security Systems and Devices

Details on their applicability and implementation are provided in Appendix E and section 3.

There were no significant security equipment failures reported to the CNSC in 2018.

Cyber Security

While not represented as a specific area, cyber security has become an important topic that
warrants a discussion in its own section. NPP licensees maintain cyber security programs to
protect cyber-essential assets from cyber-attacks. Licensees are working through the COG cyber
security peer group program to share lessons learned and develop best industry practices for
implementing cyber security controls.

Response arrangements

The following publication contains regulatory requirements for operating NPPs that were relevant

in 2018:

e (CNSC REGDOC-2.12.1, High-Security Facilities, Volume I: Nuclear Response Force,
Version 2

Details on its applicability and implementation are provided Appendix E.

All licensees provided well-trained and suitably-equipped nuclear security officers and nuclear
response force members for their facilities and have formal arrangements with off-site armed
response services. The licensees contributed significant resources to the CNSC performance
testing program by providing expert staff and participants to the Canadian Adversary Testing
Team, which is utilized to conduct "force-on-force" exercises at high-security sites.

Security practices

NPP and WMF licensees have programs and procedures in place to control access to facilities,
nuclear materials, and prescribed information.
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The following publications contain regulatory requirements that were relevant in 2018:
e (CNSC REGDOC-2.12.2, Site Access Security Clearance

e (CNSC REGDOC-2.12.3, Security of Nuclear Substances: Sealed Sources and Category I,
1I and III Nuclear Material, Version 2

Details on their applicability and implementation are provided in Appendix E and section 3.
Drills and exercises

Licensees have exercise and drill programs to validate their security programs, ensure regulatory
compliance and identify areas for improvement in security operations, including drills with the
participation of off-site response.

Safeguards and non-proliferation

This SCA covers the programs and activities required for the successful implementation of
Canada’s obligations arising from the Canada/IAEA safeguards agreements as well as other
measures arising from the Treaty on the Non-Proliferation of Nuclear Weapons.

Safeguards and non-proliferation ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA SA SA SA SA SA

The safeguards program encompasses the following specific areas:
e nuclear material accountancy and control
e access and assistance to the [AEA
e operational and design information

e safeguards equipment, containment and surveillance

This section also includes a statement of the IAEA’s overall safeguards conclusion for Canada.

Nuclear material accountancy and control

The following publication contains regulatory requirements that were relevant in 2018:
e (CNSC RD-336, Accounting and Reporting of Nuclear Material

Details on its applicability are provided in Appendix E.

CNSC staff confirmed that the accountancy and control of nuclear material at all NPPs and
WMFs complied with the applicable regulatory requirements in 2018. The licensees submitted
their required monthly general ledgers on time.

The CNSC published regulatory document REGDOC-2.13.1, Safeguards and Nuclear Material
Accountancy in February 2018, superseding RD-336 and GD-336, Guidance for Accounting and
Reporting of Nuclear Material. REGDOC-2.13.1 sets out requirements and guidance for
safeguards programs for applicants and licensees who possess nuclear material, carry out
specified types of nuclear fuel-cycle related research and development work, or carry out
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specified types of nuclear-related manufacturing activities. REGDOC-2.13.1 aims to establish a
common understanding of the information, access and support licensees are to provide to the
CNSC and to the IAEA in order to facilitate Canada’s compliance with its safeguards agreements.

The CNSC requested the affected licensees to provide an implementation plan for meeting the
requirements of REGDOC-2.13.1 by July 31, 2018. All affected NPP and WMF licensees
committed to comply with REGDOC-2.13.1. NB Power and Bruce Power planned to implement
the new REGDOC by 2019. OPG planned to implement it by 2021, although it was already
making significant progress towards implementation in 2019.

CNSC determined that Hydro-Québec’s Gentilly-2 facilities already met the new requirements.
No additional action was required for Hydro-Québec.

Access and assistance to the IAEA

The NPP and WMF licensees are required to grant adequate access and assistance to the IAEA in
order to perform safeguards activities at their respective facilities. Those activities include
inspections and the maintenance of equipment. The inspections may include an annual physical
inventory verification and a number of short-notice and unannounced inspections that target
certain groups of material or their transfer. The IAEA also conducts verifications of the design
information provided by the facility. The IAEA also occasionally performs complementary access
visits at these facilities. The purpose of these IAEA activities is to verify the nuclear material
inventory and assure the absence of undeclared nuclear material and activities.

In 2018, the IAEA conducted 20 announced, 7 short-notice, and 30 unannounced inspections at
the NPPs and WMFs. The numbers of activities conducted by the IAEA at each NPP and WMF
in 2018 are provided in table 14.

Table 14: IAEA safeguards activities for 2018

Activity DNGS [DWMEF| PNGS [PWMF| Bruce | Bruce [WWMEF| Point |Gentilly| Totals
A B Lepreau| -2

Physical inventory 1 1 2 1 1 1 1 1 1 10
verifications
Design information 1 1 1 1 2 1 1 1 1 10
verifications
Short notice random 3 0 1 0 1 1 0 1 0 7
inspections
'Unannounced inspections 4 3 2 4 4 3 5 3 2 30
Complementary access 0 0 0 0 0 0 0 1 0 1

CNSC staff verified that the licensees met the applicable regulatory requirements for access and
assistance at the NPPs and WMFs. Pursuant to the Canada/IAEA safeguards agreements and the
facilities licence conditions, the licensees granted timely access and provided adequate assistance
to the IAEA for safeguards activities at the facilities. While the IAEA encountered minor
implementation issues during a few inspections, the overall results from the IAEA were
satisfactory.

Operational and design information

NPP and WMF licensees are required to submit to the CNSC operational and design information,
as well as necessary information pursuant to the IAEA additional protocol.

CNSC staff confirmed that the licensees met the applicable regulatory requirements for
operational and design information for the NPPs and WMFs in 2018. The licensees submitted
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their annual operational programs with quarterly updates for their facilities to the CNSC on time.
The licensees also submitted their annual updates for the additional protocol to the CNSC on
time, enabling CNSC staff to develop and submit Canada’s additional protocol declarations to the
TAEA. CNSC staff were satisfied with the information provided and concluded that it met the
CNSC’s submission requirements.

Safeguards equipment, containment and surveillance

CNSC staff confirmed that the licensees met the applicable regulatory requirements for
safeguards equipment, containment and surveillance for the NPPs and WMFs in 2018. The
licensees supported IAEA equipment operation and maintenance activities, including
maintenance and installation of surveillance equipment (e.g., IAEA cameras, seals, and spent fuel
monitors) to ensure the effective implementation of safeguards measures at each facility.

In September 2018, the multi-unit CANDU NPPs and their associated WMFs supported IAEA
technical visits to discuss a revised safeguards approach for these facilities. This was a follow-up
to the IAEA’s site surveys in October 2017.

UPDATE: Similar technical visits at Point Lepreau and Gentilly-2 occurred in January 2019.
TAEA safeguards conclusion for Canada

Based on the IAEA’s comprehensive evaluation of all safeguards relevant information available
to it and an evaluation of the consistency of Canada’s declared nuclear program with the results
of the Agency’s verification activities, the [AEA was able to conclude that all nuclear material in
Canada remained in peaceful activities, including the nuclear material at the NPPs and WMFs.

Packaging and transport

This SCA pertains to programs that cover the safe packaging and transport of nuclear substances
to and from the licensed facility.

Packaging and transport ratings

DNGS DWMF PNGS PWMF | Bruce A | Bruce B | WWMF PLNGS | Gentilly-2

SA SA SA SA SA SA SA SA SA

Packaging and transport encompasses the following specific areas:
e package design and maintenance
e packaging and transport
e registration for use

All NPP and WMF licensees have programs to ensure compliance with the requirements of both
the Packaging and Transport of Nuclear Substances Regulations, 2015 and the Transportation of
Dangerous Goods Regulations for all shipments of nuclear substances to and from their facilities.

All licensees are required to have appropriate training for personnel involved in the handling and
transport of dangerous goods and to issue a training certificate to those workers in accordance
with the Transportation of Dangerous Goods Regulations. Nuclear substances originating from
NPPs and WMFs are required to be transported using packages that meet regulatory
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requirements. In addition, all licensees who use a package of a certified design must register their
use of the package with the CNSC.

While the Packaging and Transport of Nuclear Substance Regulations, 2015 do not apply to on-
site transfers of packages, the NPP and WMF licensees ensure a level of safety equivalent to that
required for off-site transportation to protect the health and safety of workers, the public and the

environment.

There were no packaging and transport events reported in 2018 that had any safety significance

Other matters of regulatory interest

Other matters of regulatory interest include public information and disclosure, Indigenous
consultation, nuclear liability insurance, financial guarantees, and environmental assessment.

Public information and disclosure programs

The availability and clarity of information pertaining to nuclear activities is essential to
establishing an atmosphere of openness, transparency and trust between the licensee and the
public. Since 2012, the CNSC has required major licensees to maintain a public information and
disclosure program that is supported by a robust disclosure protocol and addresses local
communities and stakeholders’ needs.

CNSC regulatory document REGDOC 3.2.1, Public Information and Disclosure, (formerly
known as RD/GD-99.3) sets out the requirements for public information and disclosure. The
primary goal of the program, as it relates to the licensed activities, is to ensure that information
related to the health, safety and security of persons and the environment and other issues
associated with the lifecycle of nuclear facilities are effectively communicated to the public. This
information promotes transparency and improves the public’s understanding of the licensed
activities and operations. The program includes a commitment and protocol for ongoing, timely
dissemination of information related to the licensed facility during the course of the licence
period.

CNSC staff determined that the public information and disclosure programs for the NPPs and
WMFs complied with REGDOC 3.2.1 CNSC staff determined that the licensees provided
information on the status of their facilities through a variety of communication activities. Some
activities included licence renewal briefings for various audiences, facility updates to municipal
councils, regular public information sessions, disclosure of on-site events, facility tours,
organization of and participation in community events, regular newsletters, and regular promotion
of activities and public engagement the use of social and traditional media. CNSC staff
participated in licensee activities, conducted regular reviews of the public information and
disclosure programs through compliance verification activities and met with licensees yearly to
discuss the benefits of their communications programs, areas for improvement and plans for
future initiatives.

Some key activities and best practices noted among licensees in 2018 included the following.

Ontario Power Generation

OPG communicated to the public on the mid-term status of the licence to operate DNGS and the
refurbishment project through regular newsletter updates to local communities, municipal council
updates, open houses and the use of the information center to engage and inform residents and
stakeholders on the progress of the refurbishment project.
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OPG regularly communicated with stakeholders, Indigenous groups and the local community to
provide interested parties with opportunities to discuss the PNGS licence renewal application,
various regulatory requirements and the work required at the station through open house sessions
that were open to the public.

OPG provided regular updates at community meetings and invited the local communities to
participate in special programming at the DNGS and PNGS information centers during each
season.

Bruce Power

Bruce Power proactively engaged community members regarding the application for its ten-year
licence renewal and the proposed major component replacement activities through various
community meetings, open houses and local radio shows.

Bruce Power implemented an extensive community engagement and Indigenous engagement
program through hosting tours that include site bus tours, participating in various local
community activities and engaging students in various studies through summer employment
programs. Bruce Power welcomed over 5000 visitors to the information center.

NB Power

One of the main objectives of the full-scale emergency exercise Synergy Challenge 2018 was to
coordinate public communication among all organizations through the province to ensure that
messaging was clear, consistent and effective. In addition to the exercise, NB Power developed
an overarching public communications strategy, invited members of the media to the site, and
coordinated public communication for the exercise with its partner organizations. To demonstrate
openness and transparency, stakeholders and Indigenous communities were invited to observe the
exercise and provide feedback.

NB Power continued to implement its public engagement program (and Indigenous engagement
program) by initiating new activities onsite (see next section on Indigenous engagement).

NB Power continued to maintain an active role in the local community. It engaged regularly with
the local school for special events and reading and educational programs. In addition, NB Power
worked frequently with the local fishing community and fire department among other community
groups, supporting safety programs, sharing operating experience and training and showcasing
nuclear power, “women in nuclear” and community safety.

NB Power met regularly with the local community liaison committee, providing regular station
updates, information on new technologies, upcoming projects and presentations from various
leaders within the organization. This allowed community leaders to ask questions and provide
input into how station operations impact the community.

NB Power continued to host a unique monarch butterfly tagging program and the site of a bird
observatory for local naturalists.

NB Power hosted various public open houses, produced a quarterly, online newsletter for the
community and participated in several community events across New Brunswick.

Hydro-Québec

At the Gentilly-2 facilities, general and specialized media, as well as official representatives of
Indigenous and non-Indigenous communities, had the opportunity to observe the status of the
decommissioning project through site visits, interviews and meetings. Their questions were
answered and they expressed their appreciation through their respective communication channels.
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In addition, the decommissioning project website was updated for the public, and an information
panel on 30 years of safe management of this nuclear power plant was set up at the Bécancour
tourism office in partnership with the town of Bécancour. As well, a legacy video was filmed
with employees to document their time at the facility.

Indigenous Consultation and Engagement

General overview

CNSC staff are committed to building long-term relationships with Indigenous groups who have
interests in the regulation of nuclear facilities within their traditional and/or treaty territories. By
pursuing informative and collaborative ongoing interactions, the CNSC's goal is to build
partnerships and trust. The CNSC's Indigenous engagement practices, which include information
sharing and funding support (through the CNSC's participant funding program (PFP)) for
Indigenous peoples to meaningfully participate in Commission proceedings and ongoing
regulatory activities, are consistent with the principles of upholding the honour of the Crown and
reconciliation with Indigenous communities.

CNSC staff efforts in 2018 supported the CNSC’s ongoing commitment to meeting its
consultation obligations and building relationships with Indigenous peoples with interests in
Canada’s nuclear power generating sites. CNSC staff continued to work with Indigenous
communities and organizations to identify opportunities for formalized and regular engagement
throughout the lifecycle of these facilities, including meetings and facilitated workshops.

In addition, CNSC staff provided interested communities with notice of the PFP opportunity to
review and comment on this report and the opportunity to submit a written intervention and/or
appear before the Commission as part of the Commission meeting at which it will be presented.
CNSC staff sent copies of the report to all Indigenous communities and organizations who have
requested to be kept informed of activities at NPPs and WMFs.

In 2018, CNSC staff monitored the engagement work conducted by NPP and WMF licensees to
ensure that they actively engaged and communicated with Indigenous groups who have interest in

their facilities. The following summarizes the engagement activities for each site conducted by
CNSC staff and the licensees in 2018.

Pickering and Darlington sites

CNSC staff engagement activities

The DNGS, DWMF, PNGS and PWMF lie within the traditional territories of the Williams
Treaties First Nations (WTFN), which include the Mississaugas of Alderville First Nation, Curve
Lake First Nation, Hiawatha First Nation, Mississaugas of Scugog Island First Nation, Chippewas
of Beausoleil First Nation, Chippewas of Georgina Island First Nation and Chippewas of Rama
First Nation.

Mohawks of the Bay of Quinte (MBQ) and the MNO on behalf of the MNO Region 8
Consultation Committee are additional Indigenous groups with interest in the DNGS, DWMF,
PNGS and PWMF that have also asked to be kept informed of any activities related to these
facilities.

In 2018, a major focus of CNSC’s engagement activities was regarding the licence renewal of
PNGS. Throughout the regulatory process for the renewal, CNSC staff engaged with the
identified First Nations and Métis groups, who were encouraged to participate in the review
process and in the public hearing to advise the Commission directly of any concerns they may
have had in relation to the licence renewal application. Following the Commission’s licence
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renewal decision, CNSC staff continued to engage with the identified First Nation and Métis
groups in recognition of their longstanding interest in the operation of the PNGS.

William Treaties First Nations

CNSC staff provided substantive information and updates to the WTFN throughout the year 2018
relating to the PNGS license renewal and met with the WTFN on multiple occasions to discuss a
number of topics of interest including the PNGS licence renewal, the DNGS refurbishment
project and the ongoing operations and performance of the DNGS, DWMF, PNGS and PWMF.
CNSC staff initiated discussions with the WTFN to determine if they would be interested in
formalizing their engagement relationship with CNSC staff. The WTFN expressed interest and
the development of terms of reference was discussed with CNSC staff.

Mohawks of the Bay of Quinte
In 2018, CNSC staff organized a meeting with MBQ.

UPDATE: In May 2019, CNSC staff met with MBQ leadership in order to discuss a number of
topics of interest including the transport of radioactive materials, the PNGS licence renewal, the
DNGS refurbishment project, the ongoing operations and performance of the DNGS, DWMF,
PNGS and PWMF. CNSC staff initiated discussions with the MBQ to determine if they would be
interested in formalizing the engagement relationship with CNSC staff. The MBQ expressed
interest and discussions were initiated to determine the most appropriate frequency of regular
engagement meetings and the best approach to formalize the relationship.

Meétis Nation of Ontario

CNSC staff and the MNO continued working to develop terms of reference for on-going
collaboration. As the MNO is a province-wide organization, a specific engagement plan was
being developed with MNO Region 8, which is the consultation committee region that includes
the Pickering and Darlington sites to determine the appropriate frequency of regular engagement
meetings to address their areas of interest. In 2018, CNSC staff met with MNO Region 8
representatives in order to discuss a number of topics of interest including the PNGS licence
renewal, the DNGS refurbishment project and the ongoing operations and performance of the
DNGS, DWMF, PNGS and PWMF. CNSC staff committed to continue meeting with MNO
Region 8 to provide key updates on nuclear activities and projects in their territory of interest.

Licensee engagement activities

CNSC staff observed that OPG had a dedicated Indigenous engagement program that covers its
operations and activities at the Darlington and Pickering sites. CNSC staff recognized OPG’s
“Indigenous opportunities in nuclear” program, which uses the DNGS refurbishment project as a
catalyst for creating jobs in the building trades for Indigenous people.

Throughout 2018, OPG met and shared information with interested Indigenous communities and
organizations including the WTFN, MNO and MBQ. Topics of discussion included the DNGS
refurbishment project, environmental monitoring activities, fish impingement and entrainment at
DNGS and PNGS, OPG’s intent to renew the licence for the Darlington new-nuclear project and
the proposed DNGS isotope project. In 2018, OPG continued its efforts to address concerns
raised by the identified groups. It conducted multiple site visits and regular briefings and involved
Indigenous communities in environmental monitoring activities; OPG planned to continue those
efforts in 2019. CNSC staff continued to be satisfied with the level and quality of Indigenous
engagement conducted by OPG with regards to its operations at the the DNGS, DWMF, PNGS
and PWMF.

82



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

Bruce site
CNSC staff engagement activities

The Bruce site lies within the traditional territory of the Chippewas of Nawash Unceded First
Nation and Saugeen First Nation, who together form the Saugeen Ojibway Nation (SON), as well
as the asserted traditional harvesting territory of the Métis Nation of Ontario (MNO) and Historic
Saugeen Métis (HSM). CNSC staff engages with all three communities on areas of interest to
them. As committed to each of the communities, the updates below were prepared in
collaboration with their representatives.

Historic Saugeen Métis

CNSC staff met with HSM representatives on multiple occasions in 2018 to discuss areas of
interest such as the CNSC’s IEMP, the Bruce Power licence renewal hearings and Bruce Power’s
Fisheries Act authorization. While the HSM did not have any outstanding concerns related to the
nuclear activities on the Bruce site, they continued to actively participate and make informed
contributions to address any potential impacts on HSM rights and interests.

UPDATE: Terms of reference between CNSC staff and the HSM were signed on April 12, 2019
to formally document CNSC’s engagement with the HSM. They include a provision for CNSC to
engage and update HSM on regulatory activities on a semi-annual basis.

Métis Nation of Ontario

CNSC staff and the MNO were working towards developing terms of reference for on-going
collaboration. As the MNO is a province-wide organization, a specific engagement plan under the
terms of reference will be jointly developed with MNO Region 7, which is the consultation
committee region that includes the Bruce site to address their areas of interest. In 2018, CNSC
staff met with MNO Region 7 representatives to discuss areas of interest such as the IEMP, the
licence renewal hearings for Bruce A and B and Bruce Power’s Fisheries Act authorization.

As discussed at Bruce Power’s licensing renewal hearing, the MNO Region 7 would like to be
more involved in environmental monitoring activities around the Bruce site. The MNO Region 7
held a workshop in October 2018 that included CNSC, Bruce Power and OPG to collaboratively
discuss how the various environmental monitoring programs may be of interest to the community.
As aresult, the MNO Region 7 agreed to participate in the [IEMP sampling campaign scheduled
for the fall of 2019 as observers to learn more about the program. Following this, the MNO
Region 7 would then further participate in future campaigns through identification of samples of
interest and/or sample collection.

In addition, the MNO Region 7 has been conducting surveys of its citizens in the Bruce area. One
of the results has shown that a number of its citizens have negative perceptions regarding
environmental impacts related to the Bruce site. As a result, CNSC staff committed to continue
collaborating with the MNO Region 7 to conduct outreach activities in order to inform MNO
citizens of the results of environmental monitoring and risks posed by radiation and answer their
questions. CNSC staff will continue to collaborate and engage with the MNO Region 7 on areas
of interest with regards to the Bruce site.

Saugeen Ojibway Nation

The Commission’s record of decision for the Bruce Power licence renewal highlighted several
topics that CNSC staff should address when engaging and collaborating with the SON, including:
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* joint review and analysis of licensee submissions, particularly around environmental
protection;

e SON participation in the [IEMP

* inclusion on the design and review of Bruce Power’s study of available mitigation
measures for environmental impacts

A work plan was developed with detailed tasks and timelines for each of the items in the record of
decision.

CNSC outreach to the SON included the following:
» sharing the results of CNSC’s environmental oversight, such as inspection reports
* identifying federal, provincial and municipal decision-making agencies, as needed
* coordinating meetings with federal and provincial crown agencies, as needed

CNSC staff understands that the SON continues to have concerns regarding the environmental
impacts resulting from the nuclear activities at the Bruce site, as described in the SON’s
intervention at the licence renewal hearing in March 2018. The focus of the activities in the work
plan is to ensure SON oversight and inclusion and a means to obtain additional information that
will provide clarity, transparency and assurances for the communities and SON leadership
regarding the interactions between the Bruce facility and the environment. Some of these
activities include the expansion of IEMP sampling program to include areas within and around
the SON communities and involvement of SON members in the sampling, as well as SON
involvement in Bruce Power’s environmental monitoring programs. In addition, SON has
initiated the coastal waters monitoring program, which is an initiative funded in cooperation with
Bruce Power, but designed, led and implemented by the SON to monitor environmental
conditions in the nearshore areas of the Saugeen Peninsula. CNSC staff is also interested in the
results of the program, as this will provide data that can be used in future environmental risk
assessments.

In 2018, CNSC staff met with the SON on multiple occasions and will continue to collaborate
and engage with the SON on these initiatives to address their concerns regarding environmental
impacts.

UPDATE: SON and CNSC staff signed terms of reference on May 21, 2019 to provide a forum
through which they can collaborate and address areas of interest or concern, raised by the SON,
regarding CNSC-regulated facilities and activities within the SON's traditional territory [RIB
14758].

Licensee engagement activities

CNSC staff observed that Bruce Power and OPG both had a dedicated Indigenous engagement
program that covered their operations and activities at the Bruce site.

Throughout 2018, both Bruce Power and OPG met and shared information with interested
Indigenous communities and organizations, particularly the SON, MNO and HSM.

For Bruce Power, information and discussion topics included Bruce Power’s operations at the
Bruce site, its application for a Fisheries Act authorization, the study of available mitigation
measures for environmental impacts (including impacts to fish) and the licence renewal
application. Bruce Power continued to engage the SON, MNO and HSM on the Fisheries Act
authorization to adequately address their information requests and concerns raised throughout the
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process in its final application, which was submitted to Fisheries and Oceans Canada in
November 2018.

In 2018, OPG continued its regular updates and meetings with Indigenous communities who have
an interest in their operations and projects at the Bruce site including the WWMF and the
proposed deep geologic repository. OPG has been actively engaging with SON community
members on the deep geologic repository project, both on and off the reserve, to ensure that
community members are able to get all of the information they need to determine if the SON
communities are supportive of moving forward with the project on their territory.

CNSC staff continue to be satisfied with the level and quality of Indigenous engagement
conducted by both OPG and Bruce Power with regards to their operations at the Bruce site.

Point Lepreau Site

CNSC Staff engagement activities

Point Lepreau lies within the traditional territory of nine Mi’gmaq communities of New
Brunswick represented by Mi’gmawe’l Tplu’tagnn (MTI), six Maliseet communities of New
Brunswick represented by the Wolastoqey Nation of New Brunswick (WNNB) and the
Peskotomuhkati First Nation, as well as the Sipekne’katik First Nation, which is situated in Nova-
Scotia. CNSC staff regularly engages and communicates with the interested First Nations and
their representative organizations on areas of interest to them.

In 2018, major foci of CNSC’s engagement activities were the follow up from the licence renewal
for Point Lepreau, NB Power’s application for a Fisheries Act authorization and working to
formalize the relationship between the interested First Nations and CNSC staff.

CNSC staff provided information and updates to MTI, WNNB and Peskotomuhkati leadership
throughout 2018 and met with them individually, on multiple occasions to discuss a number of
topics of interest including

e the CNSC’s [IEMP

e performance of the PLNGS

e incorporation of Indigenous Knowledge in monitoring activities

e fish impingement and entrainment at Point Lepreau

e management of nuclear waste

e NB Power’s application for a Fisheries Act authorization

e (CNSC'’s independent lab in Ottawa

¢ small modular reactors in Canada

e the ongoing engagement relationships between them, other First Nations and CNSC staff

Discussions with the Peskotomuhkati leadership also covered the history of the Peskotomuhkati
First Nation.

CNSC staff initiated discussions with both MTI and WNNB to determine if they would be
interested in formalizing the engagement relationships between them and CNSC staff. . Both MTI
and WNNB have expressed interest and discussions are ongoing on the development of terms of
reference to formalize the relationship with CNSC staff.
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Licensee engagement activities

CNSC staff observed that NB Power had a dedicated Indigenous engagement program.
Throughout 2018, NB Power met and shared information with interested Indigenous communities
and organizations, with a specific focus on Indigenous collaboration on the site. NB Power has
implemented an Indigenous traditional knowledge program, establishing more awareness among
its workers and involving members of local Indigenous communities to participate in regular
activities at the site. Point Lepreau leadership and staff learned from Indigenous communities and
integrated some of those lessons into its approach in station management, particularly
environmental management. As well, NB Power worked with Indigenous groups to build capacity
within their communities to better understand and self-direct learning on nuclear technology and
its use in New Brunswick, waste management and new opportunities in nuclear development and
its role in a clean electricity mix. Through cultural exchanges, NB Power and Indigenous
communities have gained greater understanding of each other’s outlooks, interests and goals. In
2018, NB Power worked with several communities, including the WNNB, MTI, the
Peskotomuhkati Nation at Skutik, Sipekne’katik First Nation, the Union of New Brunswick
Indians and Mawiw Council. Information and discussion topics included NB Power’s operations
at Point Lepreau, its application for a Fisheries Act authorization, waste management,
environmental monitoring, environmental and regulatory approval processes, education, cultural
awareness and sensitivity.

Gentilly-2 site
CNSC Staff engagement activities

The Gentilly-2 site lies within the traditional territory of the Abénaki of Woélinak and Odanak,
represented by the Grand Conseil de la Nation Waban-Aki (GCNWA) as well as the Nation
huronne-wendat.

Following CNSC’s commitment to build relationships and communicate with Indigenous peoples
with interests in the Gentilly-2 site, CNSC staff continued to keep interested First Nations
informed throughout 2018 about the IEMP sampling around Gentilly-2 as well as this regulatory
oversight report.

Licensee engagement activities

CNSC staff observed that Hydro-Québec had a dedicated Indigenous engagement program.
Throughout 2018, Hydro-Québec continued its commitment to engage and communicate with
Indigenous groups with an interest in their operations and sites, and met and shared information
with interested First Nations communities and organizations, particularly the GCNWA with
whom Hydro- Québec met to discuss different topics, including the environmental monitoring
activities related to the decommissioning of Gentilly-2 and the project to extend the management
of liquid effluents.

As part of their engagement activities, Abenaki representatives expressed interest to Hydro-
Québec in a point of land located at the eastern portion of the Gentilly-2 property that may have
potential for Indigenous archaeology. It was agreed that this point of land located at the extreme
cast of the property owned by Hydro-Québec would be visited again in 2019 and that Hydro-
Québec would continue to engage the Abenakis regarding their interest in these lands, in
particular in their archaeological potential.

Nuclear liability insurance

On January 1, 2017 the Nuclear Liability and Compensation Act (NLCA) came into force,
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replacing the Nuclear Liability Act. The NLCA requires nuclear installations (nuclear facilities
that have the potential to undergo a nuclear criticality event) to carry nuclear liability insurance.

Whereas the administration of the Nuclear Liability Act was shared between the CNSC and
Natural Resources Canada (NRCan), the role of administering the NLCA resides solely with
NRCan.

Therefore, the CNSC will not require licensees to provide proof of compliance with the NLCA on
an ongoing basis. Licensees will be expected to meet their obligations for nuclear liability
coverage under the NLCA, consistent with the CNSC general licence conditions requiring
licensees to be in compliance with all applicable laws.

UPDATE: CNSC staff confirmed with NRCan that the licensees complied with the financial
security obligations of the NLCA as of June 1, 2019 [RIB 14776].

Financial guarantees

NPP and WMF licensees are required to revise their financial guarantees associated with the
PDPs every five years or when requested by the Commission.

In January 2017, as part of its submission to the CNSC of its consolidated PDP, OPG submitted
information related to its revised financial guarantee for the future decommissioning of its nuclear
facilities in Ontario, including those at the Bruce site. Following a public hearing in October
2017, the Commission accepted OPG’s revised financial guarantee, which was in the amount of
$16,468 M in 2018 dollars — OPG’s financial guarantee was valued at $18, 689 M in December
2018.

As of March 2017, the value of the financial guarantee for Point Lepreau was $689.7 M, which
exceeded the required value of $567.8 M. As of August 2017, the value of the financial guarantee
for Gentilly-2 was $835 M, which exceeded the required value of $808 M. CNSC staff did not
conduct any assessments of the financial guarantees for Point Lepreau or Gentilly-2 for 2018.

UPDATE: In 2019, NB Power and Hydro-Québec submitted their annual confirmations of the
validity and sufficiency of their financial guarantees for decommissioning. CNSC staff were
satisfied with the licensees’ confirmations. Both NB Power and Hydro- Québec are due to submit
their next updates on their financial guarantees in 2020.
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3

3.1

NUCLEAR POWER PLANT AND WASTE MANAGEMENT FACILITY
SAFETY PERFORMANCE AND REGULATORY DEVELOPMENTS

Darlington site

The Darlington site consists of the Darlington Nuclear Generating Station (DNGS), the Tritium
Removal Facility (TRF), and the Darlington Waste Management Facility (DWMF). This section
presents CNSC staff’s assessment of OPG’s performance at the Darlington site for each SCA.
General information relevant to the SCAs is provided in section 2. The CNSC regulatory
documents and CSA Group standards that were identified as regulatory requirements for the
DNGS and DWMF, as of December 2018, are listed in Appendix E.

Overall CNSC staff assessment

The CNSC staff assessment of OPG’s performance at the Darlington site for 2018 resulted in the
performance ratings shown in table 15. The ratings for the DNGS also apply to the TRF.

Table 15: Performance ratings for the Darlington site, 2018

Safety and control area DNGS Rating DWMF Rating
Management system SA SA
Human performance management SA SA
Operating performance FS SA!
Safety analysis FS SA!
Physical design SA SA
Fitness for service SA SA
Radiation protection SA SA
Conventional health and safety FS SA?
Environmental protection SA SA
Emergency management and fire protection SA SA
Waste management SA! SA
Security SA SA
Safeguards and non-proliferation SA SA
Packaging and transport SA SA
Legend: FS — fully satisfactory SA — satisfactory
BE — below expectations UA — unacceptable

Notes: ! The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria

for “fully satisfactory” ratings and not due to a decline in performance.

For 2018, CNSC staff reviewed the criteria for rating the specific areas under the SCAs. Besides
assessing licensees against continually evolving requirements, CNSC staff also refined its criteria
for “fully satisfactory” ratings based on industry best practice. Some SCAs that were rated “fully
satisfactory” in 2017 have been rated “satisfactory” in 2018 in the context of the revised criteria.
The revision of criteria also led to the decision to not include an overall rating for each facility
(overall ratings were included in the regulatory oversight report for 2017).
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3.1.0

Based on the assessments of the SCAs and other observations in 2018, CNSC staff concluded that
OPG operated the DNGS, TRF and DWMEF safely, upheld its responsibilities for safety and
promoted a healthy safety culture.

Introduction

The Darlington site is located
on the north shore of Lake
Ontario in Clarington, Ontario,
five kilometers outside the
town of Bowmanville and 10
kilometers southeast of
Oshawa. The CNSC regulates
the DNGS and the TRF under
a power reactor operating
licence (PROL) and the
DWMF under a separate waste
facility operating licence
(WFOL).

Darlington Nuclear Generating Station

The DNGS consists of four CANDU reactors that are rated at 881 MWe (megawatts electrical)
each. Construction of the station started in 1981 and the first criticality of a reactor unit was in
1989.

OPG intends to refurbish the four reactors; the refurbishment of Unit 2 began in October 2016
and continued throughout 2018. In November 2017, OPG began operating the Retube Waste
Processing Building (RWPB) in time for the processing of the removed reactor components from
Unit 2 (fuel channel end-fittings, pressure tubes and calandria tubes).

The TRF, which is housed in the Heavy Water Wanagement Building, is used to remove tritium
that builds up gradually in some plant systems as a result of day-to-day operations. Removing the
tritium minimizes the amount released into the environment and reduces the potential radiation
exposure of workers. The tritium is extracted from the reactor’s heavy water and stored safely in
stainless steel containers as titanium tritide within a concrete vault.

Darlington Waste Management Facility

At the DWMF, OPG processes and stores dry storage containers (DSCs) containing used nuclear
fuel (high-level radioactive waste) generated solely at the DNGS. OPG also manages the
intermediate-level radioactive waste generated from the refurbishment of the DNGS in
Darlington storage overpacks (DSOs) at the Retube Waste Storage Building (RWSB) at the
DWMF.

The DWMF consists of an amenities building, one DSC processing building, two DSC storage
buildings (Storage Buildings #1 and #2), and the RWSB. The DWMF has the capacity to store
983 DSCs and 490 DSOs. The transfer of loaded DSCs from the DNGS to the DWMF is
conducted on OPG property with a security escort. The transfer of loaded DSOs from the DNGS
to the RWSB is also conducted on OPG property.

With the exception of the RWSB, the DWMF is contained within its own protected area that is
separate from the protected area of the DNGS but within the boundary of the Darlington site. The
RWSB is also located within the boundary of the Darlington site but not within a protected area.
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The WFOL for the DWMF authorizes OPG to construct two additional DSC storage buildings
(Storage Buildings #3 and #4), which would allow for an additional storage capacity of 1,000
DSCs.

Licensing
Darlington Nuclear Generating Station

The Commission renewed the PROL for the DNGS, which also governs the TRF, in December
2015 for a 10-year period, with an expiry date of November 30, 2025.

Darlington Waste Management Facility

The Commission renewed the WFOL for the DWMF in March 2013, with an expiry date of April
30, 2023. No licensing actions were conducted for the DWMF in 2018.

Licence Conditions Handbook
Darlington Nuclear Generating Station

CNSC staff revised the DNGS licence conditions handbook (LCH) in February 2018 to update
the compliance verification criteria in various sections to include new or revised CNSC
regulatory documents and CSA Group standards (these developments are described in this report)
and licensee documents.

Darlington Waste Management Facility

The DWMF LCH was not revised in 2018. However, OPG implemented several CNSC
regulatory documents and CSA Group standards in 2018. Future revisions of the LCH will reflect
those new publications (or new versions of existing publications) as sources of compliance
verification criteria for the DWMF,

Fisheries Act authorization

Darlington Nuclear Generating Station

Fisheries and Oceans Canada issued a Fisheries Act authorization on June 24, 2015 for the
DNGS. The authorization contains a condition for OPG to report on the offset plan
(compensation for residual harm to fish and fish habitats) to both DFO and CNSC staff.

Refurbishment

CNSC staff were actively monitoring and conducting compliance verification inspections of the
project to refurbish DNGS Unit 2, which started its refurbishment outage on October 14, 2016.
The project has four phases:

1. lead-in — preparation activities such as defueling and dewatering the reactor

2. component removal — removal of key components, in particular pressure tubes, calandria
tubes and feeder pipes

3. installation — installation of reactor components and the associated testing / quality
control verifications to demonstrate fitness for service

4. lead-out — transition from the end of the installation phase to full power operation

OPG had completed the first two phases for refurbishment and was in the installation phase, in
which the main activity was reconstruction of reactor core components.
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CNSC staff focused their regulatory oversight on regulatory deliverables specified in the
integrated implementation plan (IIP), which was being implemented in accordance with a
condition in the PROL (the IIP was approved by the Commission during the licence renewal
process).

The work to which OPG committed in the IIP was progressing according to schedule. OPG
completed 77 IIP tasks in 2018. Figure 14 summarizes the IIP tasks that were planned and already
completed for the duration of the project.

CNSC staff were satisfied with the progress on the IIP in 2018.
Figure 14. DNGS IIP (based on planned dates)

160
140
120
100
80
60
B I I I I
2015 2016 2017 2018 201% 2020 2021 2022 2023 2024 2025 2026 2027 2028

B Complete liP Tasks W Planned liP Tasks

As part of its 2012 environmental assessment for the refurbishment project, OPG had committed
to address several safety improvement opportunities (SIO). These commitments were later
incorporated in the IIP to consolidate all the implementation activities. The SIOs involved
features to improve safety of the plant for beyond-design-basis accidents. All but two SIOs were
previously addressed, as described in the regulatory oversight report for 2017. One of the
remaining SIOs involves modifications to shield tank over-pressure (STOP)protection. Those
modifications were completed for Units 1, 3 and 4 prior to 2018. OPG planned to complete the
modification for Unit 2 in 2019 prior to restart in accordance with the IIP schedule. The other
remaining SIO concerned emergency service water and diesel-driven, fire-water pumps.

UDATE: OPG submitted its annual report on completed IIP items for 2018 in March 2019.
CNSC staff were reviewing the report and proceeding to close IIP items after confirming that
they met the applicable regulatory requirements.

In early 2019, OPG submitted to the Commission a request to revise the IIP, directly involving
changes to the means by which the SIO associated with the emergency service water system
would be implemented. At the time of this report, the Commission was considering the matter.

CNSC and OPG established a protocol to clarify requirements for the return to service of Unit 2
and the removal of regulatory hold points. There was no revision to this protocol in 2018. The
protocol requires regular meetings to monitor refurbishment progress.

Event initial reports
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CNSC staff submitted one event initial report to the Commission pertaining to the DNGS for the
period January 1, 2018 to June 1, 2019. It is described in table 16. No event initial reports
pertaining to the DWMF were submitted to the Commission for that period.

Table 16: Event initial reports for the DNGS

Subject Description

Personal In February 2018, two workers were contaminated while working in the
internal Retube Waste Processing Building because a wrongly-classified work site
contamination had resulted in workers wearing ineffective protective gear for the

event radiological hazards they encountered. Dose assessments confirmed that

the two workers received committed effective doses of 0.28 mSv and
0.31 mSv, well below the licensee’s action level and the regulatory dose
limits. CNSC staff conducted a reactive inspection and identified several
non-compliances with OPG’s radiation protection program requirements.

Compliance program

The annual CNSC effort on the compliance program is tabulated in Appendix F for the DNGS
and DWMF. The inspections conducted at the Darlington site that were considered in CNSC staff
assessments in this regulatory oversight report are included in table 17 (inspection reports were
included if they were sent to OPG by January 31, 2019).

Table 17 List of inspections at the Darlington site

Safety and Inspection title Inspection
control area report sent
Contractor Management (Refurbishment INS-01-04)
Report Number: DRPD-2018-005 May 18,2018
Management | Management System Program Implementation - Aging Dec 03. 2018
system Report Number: DRPD-2018-00874 ’
Refurbishment Engineering Change Control
Report Number: DRPD-2018-00276 Jan 30,2019
Human Nuclear Refurbishment Training Change Control
performance | Report Number: DRPD-2018-00863 Aug 10, 2018
management
Darlington Nuclear Generating Station Quarterly Field
Inspection Third Quarter FY 2017/18 Mar 20, 2018
Report Number: DRPD-2018-002
Darlington Nuclear Generating Station Quarterly Field
Operating Inspection Fourth Quarter FY 2017/18 Jun 21, 2018
performance | Report Number: DRPD-2018-011
Planned Outage Inspection (D1831)
Report Number: DRPD-2018-00234 Aug 10,2018
Darlington Nuclear Generating Station Quarterly Field Sep 10. 2018
Inspection First Quarter FY 2018/19 p %
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Safety and
control area

Inspection title

Inspection
report sent

Report Number: DRPD-2018-00929

Darlington Nuclear Generating Station Quarterly Field
Inspection Second Quarter FY 2018/19
Report Number: DRPD-2018-00875

Dec 21, 2018

Darlington Waste Management Facility Baseline
Inspection Fourth Quarter FY 2017/2018
Report Number: OPG-DWMF-2018-01

June 14, 2018

Darlington Waste Management Facility Baseline
Inspection Second Quarter FY 2018/2019
Report Number: OPG-DWMF-2018-02

November 9,
2018

Physical design

Environmentally Qualified Equipment
Report Number: DRPD-2018-006

May 1, 2018

Fitness for
service

Maintenance -Work Execution (Refurbishment INS-06-
06)
Report Number: DRPD-2018-007

May 11,2018

System Inspection (ECI)
Report Number: DRPD-2018-003

Mar 19, 2018

System Inspection (EFADS)
Report Number: DRPD-2018-004

Mar 28, 2018

Radiation
protection

Radiation Protection associated with the Construction
Island and the Rad Waste Processing Building
(Refurbishment INS-07-04)

Report Number: DRPD-2018-001

Mar 9, 2018

Reactive - Contamination Control and Worker Protection
Report Number: DRPD-2018-008

Jun7,2018

Conventional
health and
safety

Conventional Health & Safety Review (Refurbishment
INS-08-01)
Report Number: DRPD-2018-010

Jun 12, 2018

Environmental
protection

Darlington Refurbishment Environmental Management
System Type II Inspection
Report Number: DRPD-2018-00871

Dec 20, 2018

Darlington Waste Management Facility Focused
Environmental Protection Inspection Fourth Quarter FY
2017/2018

Report Number: OPG-DWMF-2018-01

June 14, 2018

Emergency
management
and fire
protection

Refurbishment Fire Protection Program Implementation
Unit 2
Report Number: DRPD-2017-00748

Dec 19,2018

Darlington Waste Management Facility Focused
Emergency Management and Fire Protection Inspection

June 14, 2018
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Safety and
control area

Inspection title

Inspection
report sent

Fourth Quarter FY 2017/2018
Report Number: OPG-DWMF-2018-01

Reactive - Hazardous Waste Management (INS-11-01

Report Number: OPG-DWMF-2018-02

mal‘::*‘:fwn . | refurb) Jun 1,2018
g Report Number: DRPD-2018-009
Darlington Waste Management Facility Focused
Packaging and | Packaging and Transport Inspection Second Quarter FY November 9,
transport 2018/2019 2018

3.1.1 Management system

CNSC staff concluded that the management system SCA at the Darlington site met the
performance objectives and applicable regulatory requirements. As a result, the DNGS and the
DWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and the DWMF and provides notes regarding CNSC staff assessments for the 2018

regulatory oversight report.

DNGS DWMF
Specific Area Appli Notes Appli Notes
cable cable
Management system Y | Assessed, described below | Y |Assessed, but no significant
developments
Organization Y | Assessed, described below | Y Not rated
Change management Y |Assessed, but no significant| Y |Assessed, but no significant
developments developments
Safety culture Y Not rated Y Not rated
Configuration management | Y |Assessed, but no significant| Y Not rated
developments
Records management Y | Assessed, described below | Y |Assessed, but no significant
developments
Management of contractors | Y | Assessed, described below | Y | Assessed, described below
Business continuity Y Not rated Y Not rated
Performance assessment, Y | Assessed, described below | Y |Assessed, but no significant
improvement and developments
management review
Operating experience Y | Assessed, described below | Y [Assessed, but no significant

developments

Management system

CNSC staff determined that OPG’s nuclear management system at the Darlington site met the
applicable regulatory requirements in 2018. Note that OPG’s management system is integrated
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for the DNGS and the DWMF, so any issue or improvement that is described for one may also be
relevant to the other.

Darlington Nuclear Generating Station

CNSC staff identified one finding of low safety significance, related to the consistent completion
of verification steps when executing Inspection Test Plans during a field inspection. CNSC staff
accepted OPG’s corrective action plan to address the non-compliance.

CNSC staff engaged with OPG on some concerns related to the documentation of OPG
management system governance. One particular concern was the use of guidance-type language
(i.e., “should”) where a requirement was to be addressed (i.e., “shall”). OPG responded
favourably to those concerns and made some changes in 2018. CNSC staff were continuing to
monitor the work at the end of 2018.

Organization

Darlington Nuclear Generating Station

CNSC staff determined that OPG had adequately defined organizational structures and
established roles and responsibilities at the DNGS.

In 2018, CNSC staff performed follow-up verification activities on OPG’s corrective actions to
non-compliances identified in a 2017 organizational structure inspection at the DNGS.
Specifically, CNSC staff performed verification activities to identify if there were any additional:

e records without traceable identifiers
e unclear roles and responsibilities and program owner accountabilities
e governance documents without clear identification of interfaces and process steps

CNSC staff were satisfied with OPG’s progress to address the non-compliances; completion of
the corrective actions was scheduled for 2019.

OPG submitted several event reports relating to radiation protection in the refurbishment of
DNGS Unit 2 (see section 3.1.7 for details). In reviewing the contributing factors to these event
reports, CNSC staff observed areas for improvement related to the organization specific area.
OPG subsequently made improvements to its organizational structure based on CNSC staff’s
observations.

Although the results of CNSC’s inspection activities applicable to this specific area indicate that
OPG complied with the requirements for establishing roles and responsibilities, CNSC staff
identified specific deficiencies in internal communication and resource allocation within the
refurbishment organization. In light of these deficiencies, OPG improved resource allocation
within the refurbishment organization, including improving oversight, internal communications
and hiring additional health physics support.

Records management

CNSC staff determined that OPG implemented a document control and records management
system at the Darlington site that met the applicable regulatory requirements.

Darlington Nuclear Generating Station

During inspections in 2018 [DRPD-2018-001, DRPD-2018-005, DRPD-2018-008], CNSC staff
identified several findings of low safety significance in the control of records and documents.
Specifically, CNSC staff found that quality assurance records requiring retention were sometimes
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not identified. CNSC staff accepted OPG’s corrective action plans, which were subsequently
completed to staff’s satisfaction.

Management of contractors

In 2018, the management of contractors at the Darlington site met the applicable regulatory
requirements.

Darlington Nuclear Generating Station

Although OPG achieved overall compliance with requirements, CNSC inspections in 2018
identified several non-compliances of low safety significance related to contractor qualification
and the verification of services. CNSC staff accepted the corrective action plan for some non-
compliances and were awaiting updated plans at the end of 2018 for the remaining non-
compliances.

CNSC planned to address its concerns with OPG’s management of contractors with a compliance
activity focused on contractor management by April 2020.

Darlington Waste Management Facility

In the regulatory oversight report for 2017, CNSC staft had reported on the lack of inspection at
the manufacturer’s sites for DSCs. In 2018, OPG reviewed the quality assurance documentation
for all affected DSCs and informed the CNSC that there were no safety, transportability, or
structural integrity issues with those DSCs. At the end of 2018, CNSC staff were monitoring the
completion of the corrective actions, which are expected to be completed in 2019 and were
satisfied with the progress.

Performance assessment, improvement and management review

CNSC staff confirmed that OPG met the applicable regulatory requirements for performance
assessment, improvement, and management review at the Darlington site in 2018.

Darlington Nuclear Generating Station

Although OPG complied with the applicable regulatory requirements, CNSC staff identified a
small number of low-safety significant findings through its oversight of program assessments,
review of documentation, and the proper use of performance indicators.

Operating experience

CNSC staff determined that OPG met the applicable regulatory requirements for operating
experience (OPEX) at the Darlington site in 2018. OPG demonstrated that it identified and
implemented OPEX from within its organization and from the Canadian and international nuclear
industry.

Darlington Nuclear Generating Station

CNSC staff confirmed that OPG had satisfactory problem identification and resolution and use of
operating experience.

However, in 2018, CNSC staff inspected OPG’s event investigation process and found some
deficiencies in the conduct of root cause analyses and identification of corrective actions. OPG
submitted a corrective action plan to update its event investigation procedures, clarifying the
requirements for the conduct of root cause analyses. At the end of 2018, CNSC staff were
satisfied that OPG completed the corrective measures.
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3.1.2

Human performance management

CNSC staff concluded that the human performance management SCA at the Darlington site met
the performance objectives and applicable regulatory requirements. As a result, the DNGS and
the DWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF

Specific Area Appli Notes Appli Notes
cable cable
Human performance program | Y |Assessed, described below| Y |Assessed, described below

Personnel training Y |Assessed, described below| Y |Assessed, described below

Personnel certification Y |Assessed, described below| N No CNSC-certified
positions

Initial certification Y Assessed, but no N No CNSC-certified

examinations and significant developments positions

requalification tests

Work organization and job Y |Assessed, described below| N No minimum shift

design complement requirements

Fitness for duty Y |Assessed, described below| Y Not rated

Human performance program

CNSC staff determined that OPG’s human performance program for the DNGS and DWMF met
the applicable regulatory requirements in 2018.

Darlington Nuclear Generating Station

CNSC staff identified recurring deficiencies with respect to procedure use and adherence in the
refurbishment organization at DNGS. OPG identified this as a focused area of improvement and
committed to improving procedure use and adherence as part of its human performance program.
CNSC staff are monitoring OPG’s commitment to improved procedure adherence in focused
compliance activities of the refurbishment organization.

Darlington Waste Management Facility

In 2018, CNSC staff conducted a general inspection [OPG-DWMF-2018-01] and observed that
DWMF workers were well organized and understood how to carry out their tasks safely.

Personnel training

CNSC staff did not conduct any training-specific inspections at the DNGS or DWMEF in 2018.
Nevertheless, CNSC staff examined training records frequently during inspections related to other
SCAs and determined that the training programs at the DNGS and DWMF met the applicable
regulatory requirements in 2018. OPG had a robust and well-documented fleet-wide training
system based on a systematic approach to training.

Darlington Waste Management Facility
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In 2018, CNSC staff conducted a combined general and packaging and transport inspection
[OPG-DWMF-2018-02] and determined that the training records reviewed for DWMF workers
met the applicable regulatory requirements.

Personnel certification

Darlington Nuclear Generating Station

CNSC staff determined that OPG’s personnel certification program at the DNGS met the
applicable regulatory requirements in 2018. CNSC staff reviewed the staffing reports for certified
personnel and confirmed that OPG had a sufficient number of personnel at the DNGS for all
certified positions. All certified workers at the DNGS possessed the knowledge and skills
required to perform their duties safely and competently.

Work organization and job design

Darlington Nuclear Generating Station

The minimum shift complement at the DNGS met the applicable regulatory requirements in 2018.

In 2018, there was one violation of the minimum shift complement reported to the CNSC at the
DNGS. This violation was due to an off-site commitment of a qualified shift worker, which
resulted in a short period of time when the designated position was not filled. This violation had
no impact on safety.

Fitness for duty

Darlington Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements for worker fitness
for duty at the DNGS in 2018. Overall, CNSC staff were satisfied with the fitness for duty of
workers in 2018 and noted that OPG had procedures for managing worker fatigue that included
limits on hours of work.

OPG committed to implement CNSC regulatory document REGDOC-2.2 4, Fitness for Duty:
Managing Worker Fatigue in 2019. CNSC staff were satisfied with OPG’s implementation plans
and will continue to monitor its progress.

OPG was also working toward the implementation of two additional CNSC regulatory documents
related to fitness for duty: REGDOC-2.2.4, Fitness for Duty, Volume II: Managing Alcohol and
Drug Use and REGDOC-2.2.4, Fitness for Duty, Volume I1I: Nuclear Security Officer Medical,
Physical, and Psychological Fitness. Background information and implementation details are
provided in section 2.2.

There was one exceedance of hours-of-work limits reported in 2018, related to insufficient rest
between three consecutive day shifts and a night shift. There was no impact on safety at the
DNGS resulting from this violation.

Operating performance

CNSC staff concluded that the operating performance SCA at the DNGS met or exceeded the
performance objectives and applicable regulatory requirements. As a result, the DNGS received a
“fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the operating performance SCA at the DWMF met the performance
objectives and applicable regulatory requirements. As a result, the DWMF received a
“satisfactory” rating, reassessed from the “fully satisfactory” rating of the previous year. The
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change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria for “fully
satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF
Specific Area Appli Notes Appli Notes
cable cable
Conduct of licensed activity | Y |Assessed, described below| Y |Assessed, described below
Procedures Y |Assessed, described below| Y Assessed, but no
significant developments
Reporting and trending Y |Assessed, described below| Y |Assessed, described below
Outage management Y |Assessed, described below| N | No outage management
performance program required
Safe operating envelope Y Assessed, but no N No safe operating
significant developments envelope program required
Severe accident management | Y |Assessed, described below| N No severe accident
and recovery management program
required
Accident management and Y Assessed, but no Y Not rated
recovery significant developments

Conduct of licensed activities

CNSC staff concluded that OPG met or exceeded the applicable regulatory requirements for the
conduct of licensed activities at the DNGS and met them at the DWMEF in 2018. OPG operated
the DNGS and DWMF in a safe and secure manner within the bounds of their operating policies
and principles and operational safety requirements and with adequate regard for health, safety,
security, radiation and environmental protection, and international obligations.

Darlington Nuclear Generating Station

In 2018, the DNGS experienced zero unplanned reactor trips, three setbacks and one stepback.
CNSC staff determined that the transients were controlled properly and power reduction was
appropriately initiated by the reactor control systems. There was no impact on reactor safety.
CNSC staff verified that DNGS staff followed approved procedures and took appropriate actions
for all transients.

Darlington Waste Management Facility

In 2018, OPG processed 57 DSCs at the DWMF, which met OPG’s internal target. Since the start
of facility production to the end of 2018, OPG had processed and placed into storage 590 DSCs at
the DWMF. Additionally, OPG placed 87 retube waste containers (RWC) into storage in the
RWSB in 2018 (all RWCs from DNGS Unit 2 refurbishment were stored in the RWSB).

Procedures

CNSC staff determined that procedures for the Darlington site met the applicable regulatory
requirements in 2018. CNSC staff observed that OPG had governance to ensure that procedures
at the DNGS and the DWMF are written in a consistent and usable manner. OPG maintains
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expectations for procedure use and adherence and a process to manage procedural changes at the
Darlington site.

Darlington Nuclear Generating Station

CNSC staff identified a few minor deficiencies with the control of changes to documentation and
the alignment of OPG’s documentation and instructions. OPG submitted a corrective action plan
and CNSC staff was satisfied that OPG had addressed the deficiencies.

CNSC staff had completed specific subject reviews of documentation submitted by OPG in
support of its severe accident management (SAM) program. CNSC staff will integrate its
assessment of the adequacy of OPG’s SAM program in 2019 and provide the results to OPG.

Reporting and trending

CNSC staff determined that OPG’s reporting and trending for the DNGS and DWMF met the
applicable regulatory requirements and expectations in 2018.

During 2018, all scheduled reports were submitted to the CNSC in a timely manner and were
adequate.

Darlington Nuclear Generating Station

In general, OPG’s reporting in 2018 met the requirements of CNSC regulatory document
REGDOC-3.1.1, Reporting Requirements for Nuclear Power Plants.

OPG submitted 49 event reports that required a follow-up detailed event report in 2018. All
reported events were followed up by OPG with corrective actions and root cause analysis, when
appropriate. However, in October 2018 CNSC staff identified seven reportable occurrences under
REGDOC-3.1.1 that were identified by OPG as reportable to the CNSC but were not submitted in
a timely manner. CNSC staff requested OPG to develop and implement a corrective action plan,
which DNGS was addressing at the end of 2018.

UPDATE: In May 2019, CNSC staff accepted OPG’s completion of the corrective action plan.

Darlington Waste Management Facility

During 2018, OPG submitted four reports for events of low safety significance regarding the
DWMF. The event reports are discussed in detail under their applicable SCA(s) in this report.

Outage management performance

Darlington Nuclear Generating Station

CNSC staff concluded that OPG’s management of outages at the DNGS met or exceeded the
applicable regulatory requirements and expectations in 2018. In 2018, OPG performed two
planned outages (Units 3 and 4) and experienced two forced outages (Units 3 and 4) at the
DNGS. CNSC staff observed that OPG demonstrated high levels of performance and
achievement of objectives during planned outages. CNSC staff determined that all outage-related
undertakings at DNGS, including heat sink management, were performed safely.

Severe accident management and recovery

Darlington Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements and expectations for
severe accident and recovery in 2018. The program was implemented at the DNGS with an
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3.1.4

organizational structure that clearly established the roles and responsibilities of all program
participants.

At the end of 2017, as part of a review of Darlington's integrated accident management program,
CNSC staff commenced a desktop review of the DNGS documentation for severe accident
management guidelines and emergency mitigating equipment guidelines. CNSC plans to
complete the review in 2019.

Safety analysis

CNSC staff concluded that the safety analysis SCA at the DNGS met or exceeded the
performance objectives and applicable regulatory requirements. As a result, the DNGS received a
“fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the safety analysis SCA at the DWMF met the performance objectives
and applicable regulatory requirements. As a result, the DWMF received a “satisfactory” rating,
which was reassessed from the “fully satisfactory” rating of the previous year. The change in
rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria for “fully
satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF
Specific Area Appli Notes Applic Notes
cable able
Deterministic safety Y [Assessed, described below| Y |Assessed, described below
analysis
Probabilistic safety Assessed, described below No PSA program required
assessment

No criticality safety
program required

No criticality safety
program required

Criticality safety

Severe accident analysis Assessed, described below This activity not required

<l =< 2z <
zlz| z Z

Management of safety Assessed, see section 2.4 This activity not required

1ssues

Deterministic safety analysis

OPG had an effective, well-managed program for performing deterministic safety analyses at the
DNGS and DWMF. CNSC staff concluded that OPG’s deterministic safety analyses predicted
adequate safety margins and met or exceeded the applicable regulatory requirements at the DNGS
and met them at the DWMF.

Darlington Nuclear Generating Station

In 2018, OPG updated its plan to implement the requirements of CNSC regulatory document
REGDOC 2.4.1, Deterministic Safety Analysis and CNSC staff were satisfied with OPG’s
progress. In December 2018, OPG submitted an update to the DNGS safety analysis report.
CNSC staff completed reviews of analysis plans for DNGS loss of flow and loss of power
regulation occurrences, determined that these plans met the regulatory requirements and provided
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OPG with opportunities for improvement. In December 2018, OPG responded to CNSC staff’s
recommendations.

UPDATE: In January 2019, CNSC staff determined that OPG’s responses adequately
dispositioned staff’s remaining recommendations.

In 2018 and early 2019, OPG submitted assessments of the impact of pre-equilibrium fuel on the
consequences of the loss of flow, small-break loss-of-coolant accidents, in-core loss-of-coolant
accidents, and the trip coverage for neutron overpower. These assessments were done to support
the return to service of Unit 2 after refurbishment.

UPDATE: In May and June 2019, CNSC staff accepted the conclusion that the fuel cooling, trip
coverage, and neutron overpower trip coverage for shutdown systems 1 and 2 (SDS1 and SDS2)
were sufficient to provide adequate trip margin for the duration of pre-equilibrium operation of
Unit 2.

OPG continued its safety analysis improvement program, which was linked to the ongoing,
phased, approach to implementation of REGDOC-2.4.1. In 2018, OPG completed deterministic
safety analyses for common-cause events (CCEs) for the PNGS and will submit the DNGS CCE
analyses following disposition of CNSC’s staff recommendations related to the PNGS analysis.

Darlington Waste Management Facility

OPG submits a safety analysis report for the DWMF to the CNSC every five years that identifies
facility hazards and the measures in place to control or mitigate the hazards. In 2017, OPG had
submitted an updated safety analysis report. CNSC staff reviewed it in 2018 and concluded that it
met the relevant regulatory requirements and concurred with the changes that were made in the
2017 revision. There were no additional changes made to the safety analysis report in 2018. The
next revision for the DWMEF is expected in 2022.

Probabilistic safety assessment

Darlington Nuclear Generating Station

CNSC staff determined that the DNGS met or exceeded the applicable regulatory requirements
for probabilistic safety assessment (PSA) in 2018.

In 2018, as part of its transition to compliance with CNSC regulatory document REGDOC-2.4.2,
Probabilistic Safety Assessment (PSA) for Nuclear Power Plants, OPG submitted revised PSA
methodologies, which CNSC staff reviewed and accepted. This included the development of new
methodologies to address REGDOC-2.4.2 requirements regarding the consideration of non-
reactor radioactive sources and different operational states.

UPDATE: OPG continued to submit additional PSA methodologies for CNSC acceptance in
2019.

OPG plans to implement REGDOC-2.4.2 for the DNGS in its next PSA submission (end of
2020). As part of its transition to REGDOC-2.4.2, OPG has submitted several new and revised
PSA methodologies. In 2018, CNSC staff reviewed several of OPG’s revised PSA models and
determined that the DNGS continued to meet the safety goals during the refurbishment project.
CNSC staff noted that OPG took an initiative to lead an international effort in the development of
new methodologies to address the new REGDOC-2.4.2 requirements for consideration of non-
reactor radioactive sources and different operational states. CNSC staff was continuing to monitor
OPG’s implementation of REGDOC-2.4.2 at the DNGS.

Severe accident analysis
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3.1.5

Darlington Nuclear Generating Station

CNSC staff determined that OPG maintained a severe accident analysis program that met or
exceeded the applicable regulatory requirements and expectations. OPG continued to support
industry R&D program in the area of severe accident analysis. OPG, in collaboration with other
licensees, has developed the Severe Accident Software Simulator Solution to improve its methods
for the deterministic analysis of multi-unit severe accidents.

Physical design

CNSC staff concluded that the physical design SCA at Darlington site met the performance
objectives and applicable regulatory requirements. As a result, the DNGS and the DWMF
received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and the DWMF and provides notes regarding CNSC staff assessments for the 2018
regulatory oversight report.

DNGS DWMF
Specific Area Applic Notes Applic Notes
able able
Design governance Y |Assessed, described below| Y Assessed, but no significant
developments
Site characterization Y Not rated Y Not rated
Facility design Y Not rated Y Not rated
Structure design Y Assessed, but no Y Not rated
significant developments

System design Y |Assessed, described below| Y Not rated
Component design Y |Assessed, described below| Y Not rated

Design governance

CNSC staff concluded that OPG met the applicable regulatory requirements regarding design
governance in 2018 for the DNGS and DWMF.

Darlington Nuclear Generating Station

OPG complied with specific governance requirements related to environmental qualification,
seismic qualification, pressure boundary design, human factors in design and fire protection.

Environmental qualification

OPG had an adequate environmental qualification program for all DNGS units. In February 2018,
CNSC staff inspected the implementation of environmental qualification [DRPD-2018-06] and
identified non-compliances of minor safety significance. CNSC staff identified instances where
OPG did not have adequate temperature monitoring in rooms with environmentally-qualified
equipment. To address this finding, OPG continued its work to provide temperature monitoring in
these rooms by mid-2019. CNSC staff will continue to monitor OPG’s progress to address these
non-compliances in 2019.

Seismic qualification

CNSC staff concluded that OPG’s seismic qualification program complied with the applicable
regulatory requirements and CSA standards.
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3.1.6

Human factors in Design

In 2018, OPG completed two activities related to the consideration of human factors engineering
in the design of its systems. OPG completed modifications to annunciations in the main control
room and analyzed the impact of permanent major engineering changes on the minimum shift
complement. The changes to the annunciations in the main control room were part of the IIP. In
2018, OPG determined that it met its design requirements and proposed a set of changes to meet
the commitment in the IIP. CNSC staff reviewed OPG’s proposal and determined that the
changes proposed were acceptable.

System design

Darlington Nuclear Generating Station

CNSC staff concluded that OPG met applicable regulatory requirements regarding system design
in 2018 at the DNGS, including those for electrical power systems and instrumentation and
control.

Instrumentation and Control

In 2018, CNSC staff reviewed several OPG reports regarding the trip computers and monitoring
and test computer replacement project for SDS1 and SDS2. New trip, display and test computer
hardware and software were installed during Unit 2 refurbishment in December 2018.

UPDATE: The modification was completed in May 2019. The SDS2 display and test computers
were declared in-service in early 2019, while the SDS2 trip computers required additional
modifications. OPG confirmed that the modifications to the SDS2 trip computers were
completed, with closeout activities to be completed in early 2020. OPG committed to install new
trip hardware, monitoring and test computers for both the SDS1 and SDS2 systems in Units 1, 3,
and 4 during their respective refurbishment outages.

Component design

Darlington Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements regarding
component design for the DNGS in 2018, including specific requirements related to fuel and
cables.

Fuel design

CNSC staff concluded that OPG continued to maintain a mature reactor fuel inspection program.
Fuel performance at the DNGS was acceptable in 2018. OPG operated its reactors within the
design and operating limits in its licensing basis. Its defect rate was less than the CNSC
expectation of one defect per unit per year. The number of defects and inspection findings were
consistent with results from previous years. CNSC staff determined that OPG managed fuel
performance issues while maintaining safe operations.

Fitness for service

CNSC staff concluded that the fitness for service SCA at Darlington met applicable regulatory
requirements. As a result, the DNGS and DWMF received “satisfactory” ratings - unchanged
from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding the assessments for the 2018 regulatory
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oversight report.

DNGS DWMF
Specific Area Appli Notes Appli Notes
cable cable
Equipment fitness for service | Y |Assessed, described below| N |This specific area does not
/ equipment performance apply
Maintenance Y |Assessed, described below| Y Assessed, but no
significant developments
Structural integrity Y |Assessed, described below| Y Not rated
Aging management Y |Assessed, described below| Y Assessed, but no
significant developments
Chemistry control Y |Assessed, described below| Y Assessed, but no
significant developments
Periodic inspection and Y |Assessed, described below| N |This specific area does not
testing apply

Equipment fitness for service and equipment performance

Darlington Nuclear Generating Station

CNSC staff determined that the overall equipment fitness for service and performance at DNGS
were satisfactory and met applicable regulatory requirements.

CNSC staff also determined that the reliability program at the DNGS met the applicable
regulatory requirements. All special safety systems for DNGS Units 1, 3, and 4 met their
unavailability targets in 2018.

Maintenance

CNSC staff determined that OPG’s maintenance program met the applicable regulatory
requirements for the DNGS and the DWMF in 2018. OPG’s maintenance program for its NPPs
also covers preventative and corrective maintenance activities for its WMFs.

Darlington Nuclear Generating Station

CNSC staff did not identify any significant concerns with its maintenance-related inspections and
review of OPG’s maintenance data in 2018. The average preventative maintenance completion
ratio for the four units at DNGS was 94%, which compared favourably with the industry average
(93%). The corrective critical maintenance backlog, deficient critical maintenance backlog, and
the number of deferrals of preventative maintenance for critical components, given in table 18,
were below the industry averages.
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Table 18: Trend of maintenance backlogs and deferrals for critical components for DNGS,
2016 to 2018

Parameter Average quarterly Quarterly 2018 | Industry
work orders per unit work orders average
2016 | 2017 | 2018 [ Q1| Q2| Q3 |qQ4| for2018
Corrective maintenance backlog 6 1 0 0] 0] 1] 0 1
Deficient maintenance backlog 48 37 11 | 13| 12| 14| 7 16
Deferrals of preventive maintenance 22 7 0 01 210]0 4

CNSC staff determined that the maintenance backlogs and the number of preventive maintenance
deferrals for critical components had negligible overall safety significance for the DNGS and
were therefore acceptable.

Structural integrity

Darlington Nuclear Generating Station

CNSC staff concluded that the systems, structures, and components (SSC) required for safe
operation continued to meet the structural integrity requirements established in the design basis or
in CNSC accepted standards and guidelines for the DNGS in 2018. As part of its periodic
inspection program, OPG inspected pressure boundary and containment components in 2018. The
pressure boundary inspections covered elements of the primary heat transport and auxiliary
systems, feeders and pressure tubes. CNSC staff reviewed these reports and determined that the
structural integrity of the components was maintained within the design basis.

Aging management

CNSC staff concluded that OPG’s integrated aging management program continued to meet the
applicable regulatory requirements at the DNGS and the DWMF in 2018. CNSC staff confirmed
that the major component life cycle management plans at the DNGS and the aging management
plans for DSCs and DSOs at the DWMF continued to meet the applicable regulatory
requirements.

Darlington Nuclear Generating Station

CNSC staff determined that OPG continued to maintain adequate programs to confirm that fuel
channels were fit for service for near-term operation. OPG submitted engineering assessments of
degradation mechanisms that spanned the near-term and met all applicable acceptance criteria in
CSA Group standards. CNSC staff continued to monitor the implementation of the fuel channel
life management project to further the development of the analytical tools necessary to
demonstrate pressure tube fitness for service for continued operation. The DNGS is licensed to
operate up to 235,000 effective full-power hours (EFPHs). At the end of 2018, the longest
operating pressure tubes had seen approximately 204,000 EFPHs of service, and therefore they
were not predicted to approach the current licensing limit before the scheduled reactor
refurbishment. See section 2.6 for more information.

Chemistry control

CNSC staff determined that OPG’s chemistry control program met the applicable regulatory
requirements for the DNGS and DWMF in 2018. OPG maintained acceptable system chemistry
performance for both the DNGS and DWMF in 2018.

106



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

3.1.7

Darlington Nuclear Generating Station

In 2018, CNSC staff concluded that OPG adequately maintained its chemistry control program
within the applicable regulatory requirements. The performance indicators “chemistry index” and
“chemistry compliance index” demonstrated the satisfactory performance of the DNGS chemistry
control program. Refer to section 2.6 for more details on these performance indicators.

There was one reportable event related to chemistry at the DNGS in 2018, regarding an instance
of out-of-specification iodine-131 concentrations in the primary heat transport system of Unit 1.
CNSC staff were satisfied that OPG took appropriate corrective measures to correct this low
safety-significant event.

Periodic inspections and testing

Darlington Nuclear Generating Station

CNSC staff determined that OPG had adequate and well-maintained periodic inspection programs
(PIP) in place at DNGS for pressure boundary systems, containment components, and
containment structures that complied with the applicable CSA Group standards.

In 2018, OPG continued to transition its periodic inspection plans from the 2005 edition of CSA
Group standard N285.4, Periodic inspection of CANDU nuclear power plant components towards
full implementation of the 2014 edition.

UPDATE: OPG submitted an update on its transition plan in April 2019, stating that it complied
with the 2014 edition of the standard with the exception of the requirement for the qualification of
inspection procedures. The qualification and update of these inspection procedures remained on
schedule; OPG planned to submit a further update to the CNSC in 2019.

Radiation protection

CNSC staff concluded that the radiation protection SCA at the Darlington site met the
performance objectives and applicable regulatory requirements. As a result, the DNGS and
DWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF
Specific Area Applic Notes Applica Notes
able ble

Application of ALARA Y |Assessed, described below| Y Assessed, described
below

Worker dose control Y |Assessed, described below| Y Assessed, described
below

Radiation protection Y |Assessed, described below| Y Not rated

program performance

Radiological hazard control | Y  |Assessed, described below| Y Assessed, described
below

Estimated dose to public Y |Assessed, described below| Y Assessed, described
below
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Application of ALARA

CNSC staff determined that OPG implemented a highly effective and well-documented program
based on industry best practices, to keep doses to persons as low as reasonably achievable
(ALARA) at the DNGS and DWMF. CNSC staff verified that OPG used ALARA initiatives,
work planning, dose monitoring and engineering control practices to work towards the
challenging ALARA targets established by OPG at the DNGS and DWMF. In 2018, OPG met
their established year-end collective radiation exposure (CRE) target.

Darlington Nuclear Generating Station

In 2018, the year-end CRE at the DNGS was consistent with OPG’s established target, with
outage-related work as the largest contributor to CRE. For the three operating units,
approximately 78.3% of the CRE arose from work performed during two planned outages and
21.7% of the CRE arose from work during online operations. During one of the planned outages
(Unit 3), a worker was wetted with tritiated heavy water, resulting in an unplanned exposure. This
event, along with an increase in outage scope and radiological conditions that were worse than
expected, caused the DNGS to miss its outage dose target; however, by implementing recovery
plans, OPG met its overall CRE targets.

For the unit under refurbishment, the annual CRE was reduced in 2018 as a result of the removal
of significant radiological sources such as the unit’s feeder tubes, pressure tubes and calandria
tubes. OPG performed post-work reviews following all major work activities to review dose
performance and to document lessons-learned for future work.

CNSC staff noted that OPG continued to implement several longer-term ALARA initiatives
associated with source term reduction and shielding at the DNGS. When implemented, these
initiatives will help to maintain doses to persons ALARA and to maintain acceptable radiological
working conditions.

Worker dose control

CNSC staff determined that OPG met the applicable regulatory requirements to ascertain and
record doses received by workers at the DNGS and DWMF in 2018. The data for doses to
workers at the Darlington site can be found in section 2.7.

Darlington Nuclear Generating Station

Routine compliance verification activities in 2018 concluded that OPG’s worker dose control
remained satisfactory at the DNGS.

Radiation doses to workers at the DNGS remained below the regulatory dose limits in the
Radiation Protection Regulations, as well, with one exception described below, doses to workers
were kept below the action levels established in OPG’s radiation protection program. However,
there was one instance, described below, where an OPG-established action level was exceeded.

In 2018, there was one event report submitted to the CNSC at the operating DNGS reactors,
applicable to the worker dose control specific area. A worker received an unplanned exposure in
excess of the OPG action level during the March 2018 Unit 3 planned outage; while plugging
heat exchanger tubes, their protective clothing was wetted with tritiated heavy water. CNSC staff
were satisfied that the dose to the worker was managed according to OPG processes and was well
below the annual dose limit of 50 mSv.

CNSC staff continued to apply additional vigilance with respect to the doses received by workers
during refurbishment activities, including increased frequencies and enhanced scope of
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surveillance and inspection activities in Unit 2. OPG reported six events related to workers
performing radiation work for Unit 2 refurbishment without adequate dosimetry or radiation
protection oversight in 2018. The most significant of the six events occurred in February 2018,
when two workers involved in lidding retube waste containers in the RWPB received unplanned
uptakes. Following the event, CNSC staff conducted a reactive inspection [DRPD-2018-008] of
OPG’s radiation protection program and requested OPG to prepare and implement corrective
measures to ensure worker doses were appropriately controlled and monitored, and to take
preventative measures to prevent recurrence. At the end of 2018, CNSC staff were monitoring
OPG’s progress.

From the results of the inspection, CNSC staff concluded that, in the RWPB, OPG:
e inadequately classified known alpha hazards

e conducted insufficient monitoring and oversight to provide timely information about
changing alpha hazards

o did not consider all relevant information to make informed dosimetric analysis decisions
for workers who had the potential to be exposed to an intake of radioactive material.

To address unresolved concerns with respect to these deficiencies, in June 2018, CNSC staff
requested information from OPG under subsection 12(2) of the General Nuclear Safety and
Control Regulations. At the end of 2018, this request remained open.

UPDATE: In early 2019, CNSC staff confirmed that OPG complied with the request and closed
it; however, OPG was requested to assess the implementation of its alpha monitoring program
and report the results to CNSC staff prior to the start of Unit 3 refurbishment. This activity was
ongoing.

To summarize, compliance verification activities conducted in 2018 observed a declining trend in
the performance of worker dose control, most notably with regard to radiation protection
practices in the unit under refurbishment. Notwithstanding, worker doses remained well below
regulatory dose limits and OPG action levels, and as such CNSC staff concluded that OPG’s
worker dose control remained satisfactory at the DNGS.

Darlington Waste Management Facility

Radiation doses to workers remained below the regulatory dose limits and related action levels
established in OPG’s radiation protection program. There were no event reports related to worker
dose control at the DWMF in 2018.

Radiation protection program performance

Darlington Nuclear Generating Station

CNSC staff determined that OPG’s radiation protection program met the requirements of the
Radiation Protection Regulations. OPG continued to employ a suite of performance metrics to
monitor and control the overall performance of the radiation protection program at the DNGS.

As noted in the worker dose control specific area, resulting from the analysis of the facts of the
reactive inspection in the RWPB [DRPD-2018-008], CNSC staff requested OPG to provide
information under subsection 12(2) of the General Nuclear Safety and Control Regulations. OPG
was requested to investigate the deficiencies, as well the process or performance failures that
resulted in workers being exposed to alpha hazards. In 2018, OPG submitted 14 event reports to
CNSC staff, from both online operations and the refurbishment project, related to radiation
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protection that identified poor work practices as a contributing factor. CNSC staff concluded that
the frequency and nature of the events was indicative of an overall downward trend in
performance of the radiation protection program.

Notwithstanding this trend, CNSC staff identified that OPG regularly measured the performance
of its radiation protection program against industry-established objectives, goals, and targets. In
2018, OPG revised numerous radiation protection program procedures to reflect changes in the
program, to add improvements related to refurbishment requirements and to update its radiation
protection action levels.

Radiological hazard control

Darlington Nuclear Generating Station

There were no safety-significant incidents identified through the reporting of safety performance
indicators for either personnel or loose contamination events, nor were there any action level
exceedances for surface contamination at the DNGS in 2018. However, CNSC staff inspections
found instances where OPG’s implementation of radiological hazard controls was inadequate to
meet the applicable regulatory requirements in 2018.

As a result of inspections conducted for Unit 2 refurbishment, CNSC staff identified several low
safety-significant non-compliances relating to storage of radioactive materials in unapproved
locations within the protected area. The inspections also identified several instances where
supervisors failed to review and verify radiation survey results in a timely manner [DRPD-2018-
001], which was a recurrence from inspections performed in 2017.

In its inspection of the RWPB in February 2018 [DRPD-2018-008], CNSC staff identified several
non-compliances of low safety-significance: specifically, that OPG failed to implement
contamination monitoring methods and alpha-hazard classification in the RWPB that would
adequately identify changing radiological conditions. CNSC staff also found that OPG failed to
re-characterize the RWPB once operations began to process waste in the facility and that OPG
failed to adapt contamination control measures as radiological conditions changed [DRPD-2018-
008]. As a result, CNSC staff began an enhanced monitoring program of OPG’s corrective
actions to address the non-compliances related to supervisory review and verification of
radiological survey results.

In November 2018, CNSC staff were informed that two personal air samplers (PASs) worn by
contractors were found to contain low-levels of radioactive particulates including alpha-emitters.
In December 2018, a subsequent analysis performed by OPG found seven additional instances
where PAS filters showed a positive result for alpha emitters. CNSC staff issued OPG a second
request under subsection 12(2) of the General Nuclear Safety and Control Regulations to initiate
follow-up dose assessments using in-vitro bioassay methods for each individual whose PAS
showed positive alpha results, and to review and modify its alpha dosimetry program. At the end
of 2018, CNSC staff was waiting for OPG’s response.

UPDATE: In early 2019, OPG provided an interim response, proposed corrective actions and
described its progress towards addressing the deficiencies. CNSC staff met with OPG and were
satisfied with its progress towards addressing these deficiencies.

UPDATE 2: In May 2019, CNSC staff were satisfied that OPG had complied with the request.
OPG committed to implementing changes to its confirmatory alpha bioassay program by
September 2019; CNSC staff were monitoring OPG’s implementation of the modification
through normal regulatory oversight.
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3.1.8

The 14 events mentioned in the discussion of the performance of the radiation protection program
were related to radiological hazard control. Several of these events involved improper posting and
labelling of radiological hazards, while others involved the unauthorized disposal of radioactive
waste and the inadvertent dropping of a fuel channel annulus spacer ring when removing pressure
tubes. CNSC staff confirmed that OPG put in place corrective actions for each reportable event
and considered that each individual reportable event was of negligible safety significance.
However, in reviewing the frequency and nature of these events, CNSC staff concluded that they
were indicative of a decreasing trend in radiological hazard control at the DNGS.

CNSC staff observed that both online operations and the Unit 2 refurbishment project exceeded
year-end targets for the performance indicator “personnel contamination events”..

CNSC staff noted that, during refurbishment, there was increased potential for workers to be
exposed to radiological hazards, and therefore an increased probability that personal
contamination events would occur. However, it was expected that the licensee would adapt its
radiological hazard control program to assess, confirm, and monitor the challenging and changing
radiological environment experienced during a refurbishment outage. CNSC staff determined that
OPG did not adequately adapt its radiological hazard control program to adjust to the changing
radiological environment of a refurbishment outage.

Darlington Waste Management Facility

CNSC staff determined that OPG implemented radiological hazard controls that met the
applicable regulatory requirements for control of radiological hazards and the protection of
workers at the DWMF in 2018. There were no contamination control action level exceedances for
surface contamination at the DWMF.

CNSC staff examined this specific area as part of a general compliance inspection at the DWMF
in 2018 [OPG-DWMF-2018-02]. The inspection yielded three compliant findings related to
personnel contamination monitoring, accuracy of radiation hazard signage and the system that
displays approved radiation survey locations.

Estimated dose to the public

CNSC staff determined that OPG ensured the protection of members of the public in accordance
with the Radiation Protection Regulations. The reported estimated dose to a member of the
public from the Darlington site was 0.0008 mSv, which was well below the annual public dose
regulatory limit of 1 mSv. See section 2.7 for additional data.

Conventional health and safety

CNSC staff concluded that the conventional health and safety SCA at the DNGS met or exceeded
the performance objectives and applicable regulatory requirements. As a result, the DNGS
received a “fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the conventional health and safety SCA at the DWMF met the
performance objectives and applicable regulatory requirements. As a result, the DWMEF received
a “satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff refinement of its criteria for
“fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.
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3.1.9

Specific DNGS DWMF

Area Applicable Notes Applicable Notes
Performance Y Assessed, described below Y Assessed, described below
Practices Y Assessed, described below Y Assessed, described below
Awareness Y Assessed, described below Y Not rated
Performance

CNSC staff determined that OPG met regulatory requirements at the DNGS and the DWMF in
regards to conventional health and safety performance. OPG kept workers safe from occupational
injuries while conducting its licensed activities at the Darlington site.

Darlington Nuclear Generating Station

Health and safety related incidents were reported by OPG on an ongoing basis.

CNSC staff observed that the accident severity rate (ASR) for DNGS decreased from 2.2 in 2017
to 0.04 in 2018, while the accident frequency (AF) rate increased slightly (0.32 in 2017 to 0.36 in
2018). In 2018, there was one lost-time injuries (LTIs) reported by OPG. CNSC staff found the
ASR and AF values at the DNGS in 2018 to be acceptable. Additional ASR and AF data is
provided in section 2.8.

Darlington Waste Management Facility

OPG did not report any health and safety related incidents or LTIs to CNSC staff for the DWMF
in 2018. In the course of their inspections, CNSC staff participated in pre-inspection health and
safety briefings held with OPG staff and management and found them to be satisfactory.

Practices

CNSC staff determined that conventional health and safety practices met the applicable
regulatory requirements at the DNGS and DWMF in 2018. The conventional health and safety
work practices and conditions at the Darlington site continued to achieve a satisfactory degree of
personnel safety. OPG personnel at all levels exhibited proactive attitudes toward anticipating
work-related hazards and preventing unsafe conditions. CNSC staff observed safe work practices
during inspections and other activities at DNGS and the DWMF. CNSC staff verified that OPG
has appropriate procedures at the DNGS and DWMF to ensure the protection of the environment
and the health of persons against hazardous materials.

Awareness

Darlington Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements for conventional
health and safety awareness in 2018 at the DNGS. CNSC staff noted some non-compliances of
low safety significance with the allocation of transient combustible materials at the DNGS. CNSC
staff reviewed the implementation of OPG’s corrective action plan to address the non-
compliances and found it to be acceptable.

Environmental protection

CNSC staff concluded that the environmental protection SCA at the Darlington site met
performance objectives and applicable regulatory requirements. As a result, the DNGS and
DMWEF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
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DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF
Specific Area Appli Notes Appli Notes
cable cable

Effluent and emissions control Y Assessed, described Y Assessed, described
(releases) below below
Environmental management Y Assessed, but no Y Assessed, but no
system significant developments significant developments
Assessment and monitoring Y Assessed, described Y Assessed, described

below below
Protection of the public Y Assessed, described Y Assessed, described

below below
Environmental risk assessment Y Assessed, described Y Assessed, described

below below

Effluent and emissions control (releases)

CNSC staff observed that all airborne and waterborne radiological releases from the Darlington
site remained below the regulatory limits and action levels in 2018. The releases for the
Darlington site are shown in Figure 15 as percentages of the applicable DRLs. The absolute
values for releases and DRLs for Darlington site are provided in Appendix H.

Figure 15: Effluent and emissions at the Darlington site as percentages of DRLs (includes
data for DWMF)
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Darlington Nuclear Generating Station

In 2018, CNSC staff conducted a Type II and several field inspections [DRPD-2018-002, DRPD-
2018-011, DRPD-2018-00871, and DRPD-2018-00875] and identified one non-compliance of
low safety significance related to the calibration of effluent monitoring equipment. At the end of
2018, CNSC staff were monitoring OPG’s progress to complete its corrective action plan.

UPDATE: In early 2019, CNSC staff conducted a final review of submitted documentation and
determined that OPG adequately completed all corrective actions.

Darlington Waste Management Facility

CNSC staff conducted an inspection at the DWMF in March 2018 [OPG-DWMF-2018-01] with a
focus on environmental protection. During document review, CNSC staff noted that the stack
monitor readouts were showing a higher flow rate than the actual measured flow rate. The stack
monitor had a tag indicating that a work order to fix the monitor was in progress at the time of
inspection. OPG provided work summary reports showing OPG had undertaken steps to calibrate
the monitor. The proposed resolution was to replace the DWMEF stack flow element and re-
calibrate the stack flow analyzer. As a result of the inspection, CNSC staff issued an action notice
to OPG to have the stack monitor fully functioning within 3 months of issuance of the inspection
report or implement compensatory mitigating actions. There were no impacts to the health and
safety of the environment as OPG did not undertake any welding activities until the stack
monitoring equipment was functioning. OPG has resolved this action noticed to the satisfaction of
CNSC staff.

Change to the licensed activity/facility in 2018: OPG completed the implementation of CSA
Group standard N288.3.4-13, Performance testing of nuclear air-cleaning systems at nuclear
facilities in 2018 for the DWMF.

Assessment and monitoring

CNSC staff determined that OPG’s programs for assessment and monitoring met the applicable
regulatory requirements in 2018. Based on the review of the 2018 environmental monitoring data,
CNSC staff concluded that the public and the environment in the vicinity of the site were
protected. Control, monitoring, analysis and reporting of environmental data and associated
processes were well developed and consistently implemented.

CNSC staff did not conduct independent environmental monitoring around the Darlington site in
2018. The most recent results from 2017 are available on the CNSC’s IEMP webpage
[http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/darlington.cfm]
and indicated that there were no expected health impacts near the Darlington site.

OPG continued satisfactory progress towards implementation of CSA Group standard N288.7-15,
Groundwater protection programs at Class I nuclear facilities and uranium mines and mills at
the DNGS and DWMF with a scheduled implementation date of December 31, 2020.

Protection of the public

CNSC staff confirmed that the public in the vicinity of the Darlington site was protected and that
there were no expected health impacts resulting from the operation of the Darlington site in 2018.
Dose to the public is discussed in section 3.1.7.

Darlington Nuclear Generating Station

There was one reported hazardous substance release at the DNGS in 2018. The concentration of
morpholine discharged from Unit 3 boiler blowdown effluent was measured as slightly above
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provincial regulatory limits. CNSC and Environment and Climate Change Canada reviewed the
details of the event and determined there was no risk to the public from the release.

Darlington Waste Management Facility

OPG did not report any releases of hazardous substances from the DWMF that exceeded the
provincial regulatory limits in 2018.

Environmental risk assessment

CNSC staff determined that OPG implemented an effective environmental risk assessment (ERA)
and management program at the Darlington site in accordance with the applicable regulatory
requirements.

In 2017, CNSC staff reviewed the Darlington nuclear ERA, which covers the DNGS and DWMF.
CNSC staff confirmed that the ERA complied with the applicable regulatory requirements and
that the conclusions of the ERA remained valid.

CNSC staff reviewed the 2018 annual compliance report and determined that OPG had taken
adequate measures to protect human health and the environment.

3.1.10 Emergency management and fire protection

CNSC staff concluded that the emergency management and fire protection SCA at the Darlington
site met the performance objectives and applicable regulatory requirements. As a result, the
DNGS and DWMF received “satisfactory” ratings - unchanged from the previous year.

CNSC staff determined that OPG implemented comprehensive conventional, nuclear, and fire
emergency response capabilities at all times for the Darlington site. This included personnel and
equipment for medical, HAZMAT, search and rescue, and fire response.

OPG conducts training and exercises annually at the Darlington site to ensure all areas of the site
have adequate emergency notification or response capability.

OPG has a written agreement with the Municipality of Clarington to provide emergency services,
with support from site personnel within the site boundary of the Darlington site but outside the
DNGS protected area for fire, medical, rescue, and HAZMAT events. The support from OPG
personnel can include operations, security staff, or emergency response team (ERT) personnel.
The ERT is part of the DNGS minimum shift complement and will respond to events within the
DNGS protected area at any time. The DNGS ERT can also provide off-hours investigation to
fire alarms within the DWMF protected area with shift manager approval and under stable
conditions at the DNGS.

OPG has a facility emergency program for the DWMF that includes radiation response
emergency procedures. OPG also incorporates the Consolidated Nuclear Emergency Plan
(CNEP) as part of its on-site requirements for nuclear response at the DWMF.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and the DWMF and provides notes regarding CNSC staff assessments for the 2018
regulatory oversight report.
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DNGS DWMF

Specific Area Applic Notes Appli Notes

able cable
Conventional emergency Y Assessed, but no Y Assessed, but no
preparedness and response significant developments significant developments
Nuclear emergency Y Assessed, described Y Assessed, described
preparedness and response below below
Fire emergency preparedness Y Assessed, described Y Assessed, described
and response below below

Nuclear emergency preparedness and response

CNSC staff determined that OPG maintained a comprehensive nuclear emergency preparedness
and response capability that met all applicable regulatory requirements. OPG continued to
support off-site emergency management organizations and commitments throughout 2018.

OPG’s nuclear emergency preparedness program is documented in the CNEP that governs the
Pickering and Darlington sites. In 2018, OPG revised the CNEP to align with the revised 2017
Provincial Nuclear Emergency Response Plan and associated implementing plans. CNSC staff
reviewed the revised CNEP and did not identify any areas of concern.

Darlington Waste Management Facility

OPG has a facility emergency program for the DWMF that includes radiation response
emergency procedures. DWMF became fully compliant with version 2 of REGDOC-2.10.1,
Nuclear Emergency Preparedness and Response (2016) on December 20, 2018.

Fire emergency preparedness and response

Darlington Nuclear Generating Station

The DNGS has an extensive fire drill and training program for the ERT, which includes the
Wesleyville Fire Training Academy, where live fire training is conducted in conjunction with the
Clarington Municipal Fire Department.

The DNGS continues to implement a comprehensive fire protection program in accordance with
the applicable regulatory requirements. In 2018, CNSC staff performed several inspections and
observed a number of non-compliances of low safety significance in the implementation of the
fire protection program. Specifically, CNSC staff identified non-compliances in the areas of
problem identification and resolution, control of ignition sources and access to firefighting
equipment. OPG committed to address all non-compliances and CNSC staff continued to monitor
OPG’s corrective action plan.

OPG’s annual plant condition assessment for 2018 yielded no significant findings. CNSC staff
recommended improvements to the report for OPG to better demonstrate compliance with the
applicable regulatory requirements. CNSC staff will continue to monitor the scope and
completeness of this assessment in subsequent submissions.

Darlington Waste Management Facility

CNSC staff determined that OPG met the applicable regulatory requirements for fire emergency
preparedness and response for the DWMF.

CNSC staff received an updated package of fire protection assessment documentation from OPG
for the DWMF. The submission included a code compliance review (CCR), fire hazard

116




September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

assessment (FHA), fire protection program (FPP) audit and an annual facility condition
inspection report. The FPP audit serves as an independent third party review of OPG’s fire
protection program and its inspection, testing and maintenance procedures for the fire protection
systems employed at the DWMF.

CNSC staff observed several findings of low safety significance from their 2018 review of the
package that required additional technical information from OPG.

Regarding the CCR, CNSC staff were not satisfied with a disposition that OPG provided to a
building code deviation. OPG revised the section with additional technical information to clearly
address how the intent of the code was met through alternative means. CNSC staff were satisfied
with the revision.

Regarding the FHA, CNSC staff requested further technical information from OPG to clarify its
responses to CNSC comments on highlighted issues regarding the fire scenario models used by
the licensee. OPG provided further technical justification in late 2018. This satisfied most of
CNSC staff’s comments from the initial review; OPG continued to address the remaining
comments from CNSC staff.

Regarding the FPP audit, CNSC staff noted non-compliances with the applicable regulatory
requirements for inspection, testing and maintenance. These were addressed by OPG through
several corrections to their procedures for inspection, testing and maintenance. CNSC staff were
satisfied with the response.

Overall, CNSC staff were satisfied with the level of rigour presented in the fire protection
assessment documentation and the dispositions provided to address CNSC staff comments.

In March 2018, CNSC staff conducted an inspection at the DWMF and found that OPG was not
conducting the required annual fire drills to test fire response capability [OPG-DWMF-2018-01].
Following subsequent meetings with CNSC staff, OPG committed to conduct a fire drill at each
WMF with mutual aid activation. The drill for the DWMF is scheduled for September 2019.

3.1.11 Waste management

CNSC staff concluded that the waste management SCA at the DNGS met the performance
objectives and applicable regulatory requirements. As a result, the DNGS received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

CNSC staff concluded that the waste management SCA at the DWMF met performance
objectives and applicable regulatory requirements. As a result, the DWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF
Specific Area Appli Notes Appli Notes
cable cable
Waste characterization Y |Assessed, described below| Y Assessed, but no
significant developments
Waste minimization Y Assessed, but no Y Assessed, but no
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significant developments significant developments
Waste management practices | Y |Assessed, described below| Y Assessed, but no
significant developments
Decommissioning plans Y |Assessed, described below| Y |Assessed, described below

Waste characterization

CNSC staff determined that OPG’s waste characterization for radioactive and hazardous wastes
met the applicable regulatory requirements at the DNGS and the DWMF.

Darlington Nuclear Generating Station

An event occurred in 2018 in the Retube Waste Processing Building (RWPB) involving the
handling of refurbishment-generated wastes that resulted in alpha contamination. This event was
reported under the radiation protection SCA; however, a component of this event relates to the
characterization of waste. CNSC staff issued an enforcement action requesting that OPG
complete a characterization of radiation hazards associated with refurbishment work taking place
in the RWPB. This enforcement action was also a key element of the request issued to OPG under
subsection 12(2) of the General Nuclear Safety and Control Regulations in June 2018.

Waste management practices

CNSC staff determined that OPG’s waste management practices met applicable regulatory
requirements at the DNGS and the DWMF and were effective for both radioactive and hazardous
wastes in 2018.

Darlington Nuclear Generating Station

OPG used waste management procedures to ensure that waste generated at the facility was
managed properly, as noted by CNSC staff during inspections and field verifications in 2018
[DRPD-2018-00929].

Decommissioning plans

The preliminary decommissioning plans (PDP) for the DNGS and DWMF met or exceeded the
applicable regulatory requirements in 2018.

In 2017, OPG revised the PDPs for all of its facilities for the period up to 2022. OPG selected a
deferred decommissioning strategy for the decommissioning of the DNGS and an immediate
decommissioning strategy for the DWMEF, following the completion of DNGS decommissioning.
There were no changes made to the PDPs for the DNGS or DWMF in 2018. The associated
financial guarantee is discussed in section 2.15.

3.1.12 Security

CNSC staff concluded that the security SCA at the Darlington site met the performance
objectives and applicable regulatory requirements. As a result, the DNGS and DWMF received
“satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and the DWMF and provides notes regarding CNSC staff assessments for the 2018
regulatory oversight report.
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Specific Area - NG - DWMF

Applicable Notes Applicable Notes
Facilities and Y Assessed, described below Y Assessed, described below
equipment
Response Y Assessed, described below Y Assessed, but no significant
arrangements developments
Security Y Assessed, but no Y Assessed, described below
practices significant developments
Drills and Y Assessed, but no Y Assessed, but no significant
exercises significant developments developments

Facilities and equipment

CNSC staff determined that OPG met the applicable regulatory requirements for facilities and
equipment at the DNGS and DWMF in 2018. OPG continued to sustain its security equipment
through life cycle management and has upgraded its radio system to fully integrate with off-site
response. No significant equipment failures were reported to the CNSC in 2018.

Darlington Nuclear Generating Station

Cyber Security

CNSC staff concluded that the cyber security program at the DNGS met the applicable regulatory
requirements. OPG continued to update its cyber security program to comply with the CSA
Group standard N290.7-14, Cyber security for nuclear power plants and small reactor facilities
by November 30, 2019. CNSC staff were satisfied with the progress in 2018.

Response arrangements

CNSC staff determined that OPG met the applicable regulatory requirements for response
arrangements at the DNGS and DWMF in 2018.

Darlington Nuclear Generating Station

CNSC staff conducted three field inspections at DNGS in 2018 that were focused on response
arrangements, and concluded that OPG met the applicable regulatory requirements.

Security practices

CNSC staff determined that OPG implemented security practices at the DNGS and DWMF that
met the applicable regulatory requirements in 2018. OPG had procedures in place at the DNGS
and the DMWF to guide plant and security personnel appropriately in security practices.

Darlington Waste Management Facility

During an inspection in 2018 [OPG-DWMF-2018-01], CNSC staff observed a non-compliance
with the Nuclear Security Regulations related to facility monitoring and prevention. OPG
implemented corrective measures to the satisfaction of CNSC staff. CNSC staff have verified the
implementation of the corrective measures and confirmed that OPG returned to compliance with
the Nuclear Security Regulations regarding facility monitoring and prevention.

3.1.13 Safeguards and non-proliferation

CNSC staff concluded that the safeguards and non-proliferation SCA at the Darlington site met
the performance objectives and all applicable regulatory requirements. As a result, the DNGS and
the DWMF received “satisfactory” ratings - unchanged from the previous year.

119




September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

DNGS DWMF

Specific Area Applic Notes Applic Notes

able able
Nuclear material Y Assessed, but no Y Assessed, but no
accountancy and control significant developments significant developments
Access and assistance to the| Y  |Assessed, described below| Y |Assessed, described below
IAEA
Operational and design Y |Assessed, described below| Y  |Assessed, described below
information
Safeguards equipment, Y |Assessed, described below| Y |Assessed, described below
containment and
surveillance

Access and assistance to the IAEA

Pursuant to the Canada/IAEA safeguards agreements and the facility’s licence conditions, OPG
granted adequate access and assistance to the International Atomic Energy Agency (IAEA) for
safeguards activities, including inspections and the maintenance of equipment at the DNGS and
DWMEF. See section 2.13 for additional details and a description of the verification activities
conducted.

Operational and design information

CNSC staff confirmed that OPG met the applicable regulatory requirements for operational and
design information for the DNGS and DWMF. See section 2.13 for additional information.

OPG submitted its annual operational program with quarterly updates for the DNGS and DWMF
to the CNSC on time. OPG submitted the annual update to the information pursuant to the IAEA
Additional Protocol to the CNSC on time. CNSC staff were satisfied with the information
provided and concluded that it met CNSC’s submission requirements.

OPG also submitted updated design information questionnaires for the DNGS and the DWMF in
2018. CNSC staff were satisfied with the information provided and concluded that it met CNSC’s
submission requirements.

Safeguards equipment, containment and surveillance

OPG granted access and provided assistance to the IAEA in September 2018 for a site survey to
determine potential locations of additional IAEA surveillance equipment with the goal of
optimizing the current safeguards approach at the DNGS and DWMF.

3.1.14 Packaging and transport

CNSC staff concluded that the packaging and transport SCA at the Darlington site met the
performance objectives and applicable regulatory requirements. As a result, the DNGS and
DWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
DNGS and DWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.
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DNGS DWMF
Specific Area Applic Notes Applic Notes
able able

Package design and Y Assessed, described Y Assessed, described
maintenance below below
Packaging and transport Y Assessed, described Y Assessed, described

below below
Registration for use Y Assessed, described Y Assessed, described

below below

Package design and maintenance, packaging and transport, and registration for use

CNSC staff determined that OPG had a packaging and transport program for the DNGS and
DWMF that ensured compliance with the Packaging and Transport of Nuclear Substances
Regulations, 2015 and the Transportation of Dangerous Goods Regulations. The program was
effectively implemented and the transport of nuclear substances to and from the facilities was
conducted in a safe manner.

For on-site movements of nuclear substances, OPG ensured an equivalent level of safety as is
required for off-site transportation to protect the health and safety of workers, the public and the
environment.

OPG did not report any packaging and transport events in 2018 at the Darlington site.
Darlington Nuclear Generating Station

CNSC staff conducted a field inspection for packaging and transport at DNGS in 2018 [DRPD-
2018-00929] and verified that all employees who were engaged in transport-related activities
were adequately trained, radioactive materials to be transported were appropriately classified and
packaged, all safety marks were appropriately displayed on packages and the documentation
accompanying the shipments was completed properly.

One non-compliance was noted during the inspection, which was administrative in nature and had
no safety significance. CNSC staff were satisfied with actions taken by OPG to prevent
recurrence.

Darlington Waste Management Facility

CNSC staff inspected packaging and transport at the DWMF in 2018 [OPG-DWMF-2018-02]
and confirmed that there were no off-site packaging and transport activities taking place at the
DWMF.

121




September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

3.2

Pickering site

The Pickering site consists of the Pickering Nuclear Generating Station (PNGS) and the Pickering
Waste Management Facility (PWMF). This section presents CNSC staff’s assessment of OPG’s
performance at the Pickering site for each SCA. General information relevant to the SCAs is
provided in section 2. The CNSC regulatory documents and CSA Group standards that were
identified as regulatory requirements for the PNGS and PWMF, as of December 2018, are listed
in Appendix E.

Overall CNSC staff assessment

The CNSC staff assessment of OPG’s performance at the Pickering site for 2018 resulted in the
performance ratings shown in table 19.

Table 19: Performance ratings for the Pickering site, 2018

Safety and control area PNGS Rating PWMF Rating
Management system SA SA
Human performance management SA SA
Operating performance FS SA!
Safety analysis FS SA!
Physical design SA SA
Fitness for service SA SA
Radiation protection SA SA
Conventional health and safety FS SA!
Environmental protection SA SA
Emergency management and fire protection SA SA
Waste management SA! SA
Security SA SA
Safeguards and non-proliferation SA SA
Packaging and transport SA SA
Legend: FS — fully Satisfactory SA — satisfactory
BE — below Expectations UA — unacceptable

Notes: ! The change in rating from 2017 to 2018 was due to CNSC staff refinement of its criteria for

“fully satisfactory” ratings and not due to a decline in performance.

For 2018, CNSC staff reviewed the criteria for rating the specific areas under the SCAs. Besides
assessing licensees against continually evolving requirements, CNSC staff also refined its criteria
for “fully satisfactory” ratings based on industry best practice. Some SCAs that were rated “fully
satisfactory” in 2017 have been rated “satisfactory” in 2018 in the context of the revised criteria.
The revision of criteria also led to the decision to not include an overall rating for each facility
(overall ratings were included in the regulatory oversight report for 2017).

Based on the assessments of the SCAs and other observations in 2018, CNSC staff concluded that
OPG operated the PNGS and PWMF safely, upheld its responsibilities for safety and promoted a
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3.2.0

healthy safety culture.

Introduction

The Pickering site is located on the north
shore of Lake Ontario in Pickering,
Ontario, 32 kilometers northeast of Toronto
and 21 kilometers southwest of Oshawa.
The Pickering site consists of the PNGS
and the PWMF, both owned and operated
by OPG. The CNSC regulates the PNGS
and PWMF under two separate,
independent licences — a power reactor
operating licence (PROL) for the PNGS
and a waste facility operating licence
(WFOL) for the PWMF.

Pickering Nuclear Generating Station

The PNGS consists of eight CANDU reactors. Units 1, 2, 3, and 4 (formerly known as PNGS A)
went into service starting in 1971. Units 2 and 3 were defueled in 2008 and remain in a safe
shutdown state; there are no plans to put them back into operation. Units 5, 6, 7, and 8 (formerly
known as PNGS B) continue to operate safely since they were brought into service in 1983.

Each operating reactor for Units 1 and 4 has a gross electrical output of 542 MWe (megawatts
electrical). Each operating reactor for Units 5—8 has a gross electrical output of 540 MWe.

The PNGS will end commercial operation by December 31, 2024. Following permanent
shutdown, each unit will undergo stabilization activities in preparation for an extended safe
storage with surveillance phase, which will begin in 2028.

Pickering Waste Management Facility

At the PWMF, OPG processes and stores
dry storage containers (DSCs) containing
used nuclear fuel (high-level radioactive
waste) generated solely at the PNGS. OPG s

also manages the intermediate-level _ ; -';’{'}f,":,-;";’?.:;‘;'::.) G S
radioactive waste generated from the Wor e kg
refurbishment of the PNGS Units 1-4 in 34 : y
above-ground dry storage modules (DSMs)
located at the Retube Component Storage
Area (RCSA) at the PWMF. The RCSA is
closed to the receipt of any new radioactive
waste.

The PWMF spans over two separate areas,

Phase I and Phase II, within the overall boundary of the Pickering site. Phase I is located within
the protected area of the PNGS and consists of the DSC Processing Building, two DSC storage
buildings (Storage Buildings #1 and #2) and the RCSA. Phase II of the PWMF is located
northeast of Phase I and is contained within its own protected area, separate from the protected
area of the PNGS, but within the boundary of the Pickering site. Phase II contains Storage
Building #3. The PWMF currently has the capacity to store 1,156 DSCs. The transfer of loaded
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DSCs from the PWMF Phase I to the PWMEF Phase 11 is conducted on OPG property with a
security escort.

Under the WFOL for the PWMF, OPG is authorized to construct three additional DSC storage
buildings in Phase II (Storage Buildings #4, #5, and #6) and one DSC processing building to
replace the current DSC Processing Building. The additional storage buildings would allow OPG
to store all of the used fuel generated at the PNGS to the end of its commercial operational life
(2024), and the new DSC processing building would increase OPG’s processing capabilities at
the PWMF from 50 DSCs per year to approximately 100 DSCs per year.

Licensing

Pickering Nuclear Generating Station

Following a two-part public hearing in April and June of 2018, the Commission issued the
renewed PROL for a 10-year period from September 1, 2018 to August 31, 2028. This licence
period covers three phases of operational activities:

e continued commercial operation until December 31, 2024

e stabilization phase (post-shutdown defueling and dewatering), which lasts approximately
three to four years

e beginning of safe storage for Units 1, 4 and 5-8

Pickering Waste Management Facility

Following a public hearing in April 2017, the Commission issued the renewed WFOL for the
period April 1, 2018 to August 31, 2028.

Licence Conditions Handbook

Pickering Nuclear Generating Station

In 2018, there was one revision to the licence conditions handbook (LCH) following the PROL
renewal. The revision included both administrative and technical changes. Details regarding the
technical changes are discussed in the applicable SCA sections of this report.

Pickering Waste Management Facility

CNSC staff issued an associated LCH for the PWMF licence in June 2018 in conjunction with its
WFOL renewal. In the latter half of 2018, OPG implemented several CNSC REGDOCSs and CSA
Group standards. Future revisions of the LCH will reflect those new publications (or new
versions of existing publications) as sources of compliance verification criteria for the PWMF.

Fisheries Act authorization

Pickering Nuclear Generating Station

On January 11, 2018, Fisheries and Oceans Canada issued OPG an authorization under
paragraph 35(2)(b) of the Fisheries Act for the PNGS; it is valid until December 2028. The
authorization requires OPG to install a fish diversion system (FDS) barrier net by May 1 each
year that will remain in place and function until November 1 to avoid and mitigate serious harm
to fish. In 2018, the net was in place and functioning from April 28 to November 12. As Fisheries
and Oceans Canada determined that there is likely to be serious harm to fish even after the
installation of the FDS, the authorization also requires that OPG offset the residual impacts with
compensatory measures such as wetland habitat creation projects [RIB 16516].
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Under the terms of the authorization, OPG is required to report annually on impingement and
entrainment monitoring results as well as progress made on implementing the compensatory
measures.

UPDATE: OPG submitted its first report on May 31, 2019 and staff from CNSC and Fisheries
and Oceans Canada began their review.

Integrated implementation plan [RIB 17557 (item 1)]

Pickering Nuclear Generating Station

In support of its application for a 10-year operating licence, OPG performed a periodic safety
review (PSR), in accordance with CNSC regulatory document REGDOC-2.3.3 Periodic Safety
Reviews. The purpose of the PSR was to confirm and enhance the safety case for continued
operation of the PNGS until 2024. A PSR allows a licensee to identify practicable safety
enhancements to the plant to bring its overall performance to a level commensurate with that of
modern requirements and practices.

In the final phase of the PSR, OPG developed an integrated implementation plan (IIP) that
defines resolution actions to address global issues. Each resolution action is completed through
the execution of one or more IIP actions. OPG has established a schedule to manage the
completion of the 35 resolution actions and the 63 supporting IIP actions.

The IIP forms part of the licensing basis for the PNGS. Therefore, execution and implementation
of the IIP is a licensing requirement for OPG and is subject to CNSC regulatory oversight.

Table 20 summarizes the status of OPG’s implementation of the IIP as of December 31, 2018.

Table 20. Status of OPG's implementation of IIP

SCA IIP Actions IIP Resolution actions
Total | Scheduled | Completed| CNSC [ Total | Scheduled |Completed] CNSC
number for by OPG | review | number for by OPG | review
completion status' completion status'
Safety analysis 18 8 5 4-C 8 3 3 2-C
3-delayed® | 1-UR 1-UR
Physical design 4 0 0 0 4 0 0 0
Fitness for service 37 21 21 5-C 21 9 9 9-UR
11-UR
5-Al
Emergency 4 3 3 2-C 2 1 1 1-UR
management and 1-UR
fire protection
Total 63 32 29 11-C 35 13 13 3-C
13-UR 10-UR
5-Al

1 C =closed, Al = additional information needed, UR = under review
2 three IIP actions postponed from 2018 to 2019 by three months (November 2018 to February
2019)

CNSC staff were satisfied with OPG’s progress on the implementation of the IIP. There were 32
IIP actions planned for completion in 2018. Three of them were rescheduled to be completed in
2019 and the remaining 29 were completed in 2018 per the original plan. The other 34 IIP actions
were on track for completion per the original plan (17 + 3 in 2019 and 14 in 2020).
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OPG submitted a notification to the CNSC of changes to eight IIP actions, including the three
originally scheduled for completion in 2018. One action had a minor change to the closure criteria
and seven actions were postponed for two to three months. CNSC staff concurred with OPG that
these were “non-intent” changes (did not impact its associated resolution action) and therefore did
not require Commission approval since they were within the licensing basis.

At the higher level, OPG completed 13 resolution actions that were planned for completion in
2018. The remaining 22 resolution actions were on track for completion as planned (11 in 2019
and 11 in 2020).

CNSC staff reviewed OPG’s completion of each IIP action and resolution action.

To monitor OPG’s implementation of the IIP, a process was established that includes tracking all
IIP resolution actions and IIP actions through the CNSC RIB system, monthly meetings and
verifications activities (desktop reviews and verification at the site). CNSC staff’s increased
regulatory oversight of OPG’s implementation of the IIP is documented and monitored through
an internal dashboard. This document provides a repository for all the information related to the
11P:

o cach IIP resolution action and IIP action (OPG submissions, CNSC staff reviews, CNSC
response letters), including the status of CNSC staff reviews (under review, additional
information requested, closure accepted, closure denied)

e additional reporting requirements (IIP quarterly progress reports and annual progress
report) as described in the LCH

e cach OPG-CNSC monthly teleconference on the IIP progress (the first meeting was held
on November 21, 2018)

e any intent or non-intent change(s) to an IIP resolution action or IIP action

As requested by the Commission, details regarding [IP-identified enhancements to OPG’s
management program for beyond-design-basis accidents as well as aging management-related IIP
activities are provided in the following paragraphs.

OPG is implementing design changes to ensure additional barriers exist to prevent a beyond-
design-basis accident from progressing to a severe accident and to mitigate the consequence if a
severe accident occurs. These enhancements include:

e provision of emergency power and cooling water to the air conditioning units in all
reactor units, as well as emergency power to the hydrogen ignitors and filtered air
discharge system (FADS, completed by OPG / verified and closed by CNSC)

e actions and modifications to make fire protection system water available to the steam
generators, heat transport system and calandria (completed by OPG / additional
information requested by CNSC — still under review)

e completion of power and support service connections required to ensure the functionality
of one main-volume vacuum pump to containment (to be confirmed by OPG in June
2019)

Many of the IIP actions associated with the fitness for service SCA are related to aging
management, such as the fitness for service of major components (including updated life cycle
management plans), buried piping, revised criticality coding of cable surveillance program and
completion of condition assessments (including safety-related containment and non-containment
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structures). CNSC staff were still reviewing many of the completed IIP actions to ensure that the
identified issues were resolved before closing them. CNSC staff had no concerns with the
progress made in 2018 on these IIP actions.

Operational Safety Review Team Mission

Pickering Nuclear Generating Station

In 2016, the IAEA had conducted an Operational Safety Review Team (OSART) mission to
evaluate the PNGS’s operational safety performance against IAEA safety standards. OSART
missions provide [AEA member states with the opportunity to share best practices and to support
continuous improvements to their operations. The OSART team concluded that management at
the PNGS was committed to improving the operational safety and reliability of the plant. The
team identified 8 good practices, 11 suggestions and 10 recommendations for which OPG
developed improvement strategies and established action plans.

The IAEA conducted a follow-up mission in 2018 to assess OPG’s progress implementing the
suggestions and recommendations. CNSC staff plan to review the outcome of the 2018 OSART
mission once the report is available and provide the Commission with an update in the regulatory
oversight report for 2019.

Event initial reports

CNSC staff submitted two event initial reports [CMD 18-M44 and CMD 18-M45.A] pertaining
to the PNGS to the Commission during the period January 1, 2018 to June 1, 2019. Details are
provided in table 21. No initial event reports pertaining to the PWMF were submitted in that

period.

Table 21: Title Event initial reports for the PNGS

Subject Description

Units 5-7 From July 21 to 22, 2018, the PNGS was impacted by a large accumulation of

unplanned algae on the “travelling” screens for condenser cooling water intake. The algae

outage due to was anticipated during that time of year; however, the volume of algae

algae run exceeded expectations and led to a shutdown of Units 5, 6, 7 and 8.
Throughout the event, the operators maintained control of reactor power and
fuel cooling in each core and the containment was not challenged.
The buildup of algae on the screens caused the operators to shut off condenser
cooling water pumps, which caused a high condenser pressure condition.
Subsequently, Unit 5 automatically initiated a turbine trip. The operators
manually initiated turbine trips per operating procedures for Units 6, 7 and 8.

Unit 4 On August 4, 2018, Unit 4 started to experience a high condenser backpressure

unplanned alarm due to a clogged debris filter for the condenser. The clogged filter,

outage due to coupled with an increase in the lake temperature (4°C) reduced the

condenser effectiveness of the Unit 4 condenser.

cooling The high condenser backpressure alarm caused an automatic reactor setback to

backpressure

87% of full power. Concurrently, the operators manually tripped the turbine to
account for the reduction in power. During the manual turbine trip, Unit 4
incurred a partial loss of class IV power due to a circuit breaker that failed to
close during the transfer of class IV power to the service system transformer.
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Compliance program

The annual CNSC effort on the compliance program is tabulated in Appendix F for the PNGS and
PWMF. The inspections conducted at the Pickering site that were considered in CNSC staff
assessments in this regulatory oversight report are included in table 22 (inspection reports were

included if they were sent to OPG by January 31, 2019).

Table 22: List of inspections at the Pickering site

Safety and

control area Inspection title

Inspection
report sent

Problem Identification and Resolution — Event
Investigation
Report Number:PRPD-2017-019

Management
system

Feb 16, 2018

Conduct of Simulator Certification Examinations and
Requalification Tests
Report Number: PRPD-2018-006

Apr 24,2018

Operations Testing and Maintenance Procedure
Report Number: PRPD-2018-001

Apr 9, 2018

Design, Development and Grading of a RO Simulator-
based Certification Examination - Pickering 5-8
Report Number: PRPD-2018-015

Human
performance
management

Sep 12, 2018

Nuclear Power Plant Management Interview for Shift
Personnel
Report Number: PRPD-2018-014

Jun 12, 2018

Design and Development of the December 2017 Pickering
1-4 CRSS Simulator-based Certification Examination
Report Number: PRPD-2018-004

Feb 23, 2018

Pickering Nuclear Generating Station Quarterly Field
Inspection Third Quarter FY 2017/18
Report Number: PRPD-2017-023

Jan 24,2018

Pickering Nuclear Generating Station Quarterly Field
Inspection Fourth Quarter FY 2017/18
Report Number: PRPD-2018-012

Jun 4, 2018

Outage inspection (Unit 1)
Report Number: PRPD-2017-021

Mar 23, 2018

Operating

performance Pickering Nuclear Generating Station Quarterly Field

Inspection First Quarter FY 2018/19
Report Number: PRPD-2018-00364

Sep 25,2018

Pickering Nuclear Generating Station Quarterly Field
Inspection Second Quarter FY 2018/19
Report Number: PRPD-2018-00806

Dec 21, 2018

Outage inspection (Unit 6)
Report Number: PRPD-2018-002

Sep 11, 2018

Outage inspection (Unit 4)

Oct 5, 2018
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Safety and
control area

Inspection title

Inspection
report sent

Report Number: PRPD-2018-00204

Reactive - Fuel Handling Conveyor Tunnel
Report Number: PRPD-2018-003

Mar 29, 2018

Pickering Waste Management Facility Baseline Inspection
Fourth Quarter FY 2017/2018
Report Number: OPG-PWMF-2018-01

June §, 2018

Pickering Waste Management Facility Baseline Inspection
Second Quarter FY 2018/2019
Report Number: OPG-PWMF-2018-02

November 9,
2018

Physical design

Reactive - Physical Design Program
Report Number: PRPD-2018-010

Jul 10,2018

CANDU Safety Issue IH6 Need for Systematic
Assessment of High Energy Line Break Effects,
Verification of Methodology Assumptions
Report Number: PRPD-2018-013

May 24, 2018

Fitness for
service

System Inspection of Vault Vapor Recovery
Report Number: PRPD-2018-011

Jun 12, 2018

System Inspection Report - Irradiated Fuel Bays
Report Number: PRPD-00247-2018

Aug 17,2018

Annulus Gas Dew Point Hygrometer Calibration
Report Number: PRPD-2018-01128

Dec 14, 2018

Type II Inspection - Change Management - Software
Maintenance
Report Number: PRPD-2018-01219

Jan 18, 2019

2018 System Inspection NPC - E-FADs Operability/EME
Connections
Report Number: PRPD-2018-01524

Dec 20, 2018

Environmental
protection

Pickering Waste Management Facility Focused
Environmental Protection Inspection Fourth Quarter FY
2017/2018

Report Number: OPG-PWMF-2018-01

June §, 2018

Emergency
management
and fire
protection

Planned Emergency Response Exercise
Report Number: PRPD-2018-005

March 6, 2018

Pickering Waste Management Facility Focused
Emergency Management and Fire Protection Inspection
Fourth Quarter FY 2017/2018

Report Number: OPG-PWMF-2018-01

June §, 2018

Security

Cyber security
Report Number: PRPD-2018-008

May 8, 2018

Packaging and

Pickering Waste Management Facility Focused Packaging

November 9,
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Safety and [nspectonitiae Inspection
control area report sent
transport and Transport Inspection Second Quarter FY 2018/2019 2018
Report Number: OPG-PWMF-2018-02

3.2.1 Management system

CNSC staff concluded that the management system SCA at the Pickering site met the
performance objectives and applicable regulatory requirements. As a result, the PNGS and
PWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Applic Notes Applica Notes
able ble
Management system Y |Assessed, described below| Y Assessed, but no
significant developments

Organization Assessed, but no Not rated

significant developments

Assessed, but no
significant developments

Change management Assessed, described below

Safety culture Not rated Not rated
Configuration Assessed, but no Not rated
management significant developments

Assessed, but no
significant developments
Assessed, described below

Assessed, but no
significant developments
Assessed, but no
significant developments

Business continuity Not rated Not rated
Performance assessment, Assessed, but no Assessed, but no
improvement and significant developments significant developments
management review
Operating experience

Records management

Management of
contractors

<<l =] =] == =] =
<<l =] =] =< <] =

=
=

Assessed, but no
significant developments

Assessed, described below

Management system

CNSC staff determined that OPG’s nuclear management system at the Pickering site met the
applicable regulatory requirements in 2018. Note that OPG’s management system is integrated
for the PNGS and PWMF, so any issue or improvement that is described for one may also be
relevant to the other.

Pickering Nuclear Generating Station

In 2018, CNSC staff reviewed the implementing programs and interfaces in OPG’s nuclear
management system. CNSC staff determined that the OPG document used to demonstrate
compliance with the CSA Group standard N286-12, Management system requirements for
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nuclear facilities) was not complete. For example, some nuclear programs owned and
implemented by OPG organizations external to nuclear operations (i.e., corporate-led programs)
did not include the specific requirements of N286-12. At the end of 2018, CNSC staff were
reviewing OPG’s corrective action plan.

Change management

CNSC staff determined that OPG had an adequate change management program at the Pickering
site that met the applicable regulatory requirements.

Pickering Nuclear Generating Station

In 2018, CNSC staff inspected software maintenance with a focus on change management and
concluded that software maintenance met the applicable regulatory requirements [PRPD-2018-
01219]. However, there were deficiencies in the area of change management with respect to
consistently obtaining the concurrence of the human factors engineer per OPG’s procedures. At
the end of 2018, OPG was developing a corrective action plan.

Management of contractors

In 2018, management of contractors at the Pickering site met the applicable regulatory
requirements.

Pickering Waste Management Facility

In the regulatory oversight report for 2017, CNSC staff reported on the lack of inspection at the
manufacturer’s sites for DSCs. In 2018, OPG reviewed the quality assurance documentation for
all affected DSCs and informed the CNSC that there were no safety, transportability, or structural
integrity issues with those DSCs. At the end of 2018, CNSC staff were monitoring the completion
of the corrective actions, which were expected to be completed in 2019. CNSC staff were
satisfied with the progress in 2018.

Operating experience

CNSC staff determined that OPG met the applicable regulatory requirements for OPEX at the
Pickering site in 2018. OPG demonstrated that it identified and implemented OPEX from within
its organization and from the Canadian and international nuclear industry.

Pickering Nuclear Generating Station

CNSC staff inspected OPG’s event investigation process and found deficiencies in the areas of
documentation and change control, event categorization and investigation, ensuring all causes are
addressed and independent verification [PRPD-2017-019]. At the end of 2018, CNSC staff were
reviewing OPG’s corrective action plan.

Human performance management

CNSC staff concluded that the human performance management SCA at the Pickering site met
the performance objectives and applicable regulatory requirements. As a result, the PNGS and
PWMEF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.
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PNGS PWMF
Specific Area Appli Notes Appli Notes
cable cable
Human performance program Y Assessed, but no Y Not rated
significant developments

Personnel training Y Assessed, described Y Assessed, described

below below
Personnel certification Y Assessed, described N No CNSC-certified

below positions
Initial certification examinations | Y Assessed, described N No CNSC-certified
and requalification tests below positions
'Work organization and job Y Assessed, described N No minimum shift
design below complement requirements
Fitness for duty Y Assessed, described Y Not rated

below

Personnel training

CNSC staff determined that OPG had a robust and well-documented fleet-wide training system
based on a systematic approach to training. CNSC staff did not conduct any training-specific
inspections at the PNGS or PWMEF in 2018. Nevertheless, CNSC staff examined training records
frequently during inspections related to other SCAs [e.g., OPG-PWMF-2018-02] and determined
that the training programs and associated records at the PNGS and PWMF met the applicable
regulatory requirements in 2018.

Personnel certification

Pickering Nuclear Generating Station

CNSC staff determined that OPG’s personnel certification program at the PNGS met the
applicable regulatory requirements in 2018. CNSC staff reviewed the staffing reports for certified
personnel and the applications for initial certification and renewal of certification and confirmed
that OPG had a sufficient number of personnel at the PNGS for all certified positions. All
certified workers at the PNGS possessed the knowledge and skills required to perform their duties
safely and competently.

Initial certification examinations and requalification tests

Pickering Nuclear Generating Station

CNSC staff concluded that the initial certification examination and requalification testing
programs for certified personnel at PNGS Units 1, 4 and PNGS Units 5-8 met the applicable
regulatory requirements in 2018.

In 2018, CNSC staff inspected the conduct, design, development and grading of simulator-based
certification examinations at both PNGS Units 1 and 4 and PNGS Units 5-8 [PRPD-2018-004],
PRPD-2018-006 and PRPD-2018-015]. Staff observed one non-compliance of low safety
significance regarding the candidate action checklists in the examiner guides. CNSC staff were
satisfied with the progress of OPG’s corrective actions at the end of 2018.
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Work organization and design

Pickering Nuclear Generating Station

The minimum shift complement at the PNGS met the applicable regulatory requirements in 2018.
No minimum shift complement violations were reported in 2018.

Fitness for duty

Pickering Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements for fitness for duty
at the PNGS in 2018.

OPG has procedures in place for managing worker fatigue that include limits on hours of work.
OPG had committed to implement CNSC regulatory document REGDOC-2.2.4, Fitness for Duty:
Managing Worker Fatigue in 2019 (see section 2.2 for background information). CNSC staff
were satisfied with OPG’s implementation plan and were monitoring its progress [RIB 17525].

OPG is also working toward the implementation of two additional CNSC regulatory documents
related to fitness for duty: REGDOC-2.2.4, Fitness for Duty, Volume II: Managing Alcohol and
Drug Use and REGDOC-2.2.4, Fitness for Duty, Volume I1I: Nuclear Security Officer Medical,
Physical, and Psychological Fitness. Background information and implementation details are
provided in section 2.2 [RIB 17525].

There were three hours-of-work violations reported for the PNGS in 2018. CNSC staff followed
up with OPG and were satisfied that OPG tookis taking action to immediately address hours-of-
work violations and to prevent recurrence. CNSC staff observed a downward trend in the number
of hours-of-work violations reported for certified staff, indicating that OPG was controlling its
hours of work and shift schedules.

Operating performance

CNSC staff concluded that the operating performance SCA at the PNGS met or exceeded the
performance objectives and applicable regulatory requirements. As a result, the PNGS received a
“fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the operating performance SCA at the PWMF met the performance
objectives and applicable regulatory requirements. As a result, the PWMF received a
“satisfactory” rating, reassessed from the “fully satisfactory” rating of the previous year. The
change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria for “fully
satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF

Specific Area Appli Notes Appli Notes

cable cable
Conduct of licensed Y |Assessed, described below| Y | Assessed, described below
activity
Procedures Y |Assessed, described below| Y Not rated
Reporting and trending Y |Assessed, described below| Y | Assessed, described below
Outage management Y |Assessed, described below| N No outage management
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performance program required

Safe operating envelope Y Assessed, but no N | No safe operating envelope
significant developments program required

Severe accident Y Assessed, but no N No severe accident

management and recovery significant developments management program

required
Accident management and | Y Not rated Y Not rated
recovery

Conduct of licensed activities

CNSC staff concluded that OPG met or exceeded the applicable regulatory requirements for the
conduct of licensed activities at the PNGS and met them at the PWMF in 2018. OPG operated the
PNGS and PWMF in a safe and secure manner within the bounds of their operating policies and
principles and operational safety requirements and with adequate regard for health, safety,
security, radiation and environmental protection, and international obligations.

Pickering Nuclear Generating Station

In 2018, the PNGS experienced three unplanned reactor trips, no stepbacks and twelve setbacks.
The higher than average number of setbacks was due to a variety of causes, including debris runs
affecting multiple units (e.g., as described in table 21) and faulty components.

CNSC staff determined that the trip and setbacks were properly controlled and that power
reductions were adequately initiated by the reactor control systems. There were no impacts on
reactor safety. CNSC staff verified that OPG staff followed approved procedures and took
appropriate corrective actions for all transients.

Pickering Waste Management Facility

In 2018, OPG processed 40 DSCs at the PWMF, which met OPG’s internal target. Since the start
of facility production to the end of 2018, OPG had processed and placed into storage 943 DSCs at
the PWMF.

Procedures

Pickering Nuclear Generating Station

CNSC staff determined that the procedures for the PNGS met the applicable regulatory
requirements in 2018. CNSC staff determined that OPG had clearly documented expectations for
procedural use and adherence and a process to manage procedural change at the PNGS.

In 2018, CNSC staff inspected operations, testing and maintenance procedures used by operations
staff who work on and test special-safety systems and safety-related systems [PRPD-2018-001].
CNSC staff identified some non-compliances of low safety significance that were relevant to
OPG’s procedures (e.g., document change control, procedural adherence and procedural
adequacy). OPG implemented corrective actions to the satisfaction of CNSC staff.

Reporting and trending

CNSC staff determined that OPG’s reporting and trending met or exceeded the applicable
regulatory requirements and expectations in 2018 for the PNGS and PWMF. During 2018, all
scheduled reports were submitted to the CNSC in a timely manner and were adequate.
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Pickering Nuclear Generating Station

OPG’s reporting in 2018 met the requirements of CNSC regulatory document REGDOC-3.1.1,
Reporting Requirements for Nuclear Power Plants. OPG submitted 64 reportable events that
required a detailed event report in 2018. All reported events were followed up by OPG with
corrective actions and root cause analysis, when appropriate.

Pickering Waste Management Facility

During 2018, OPG submitted two reports for events of low safety significance at the PWMF. The
event reports are discussed under the applicable SCA in this report.

Outage management performance

Pickering Nuclear Generating Station

CNSC staff concluded that OPG’s management of outages at the PNGS met the applicable
regulatory requirements and expectations in 2018. CNSC staff observed that OPG demonstrated
satisfactory levels of performance and achievement of objectives during planned outages. In
2018, there were three planned outages (Units 4, 6 and 8) and seven forced outages (Units 1, 4, 5,
6, 7 and 8) at the PNGS.

In addition to the planned maintenance outages, OPG also undertook unplanned forced outages as
needed to fix or replace equipment.

CNSC staff determined that all outage-related undertakings including heat sink management were
performed safely in 2018.

Safety analysis

CNSC staff concluded that the safety analysis SCA at the PNGS met or exceeded the
performance objectives and applicable regulatory requirements. As a result, the PNGS received a
“fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the safety analysis SCA at the PWMF met the performance objectives
and applicable regulatory requirements. As a result, the PWMF received a “satisfactory” rating,
which was reassessed from the “fully satisfactory” rating of the previous year. The change in
rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria for “fully
satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Appli Notes Applic Notes
cable able
Deterministic safety Y | Assessed, described below | Y | Assessed, described below
analysis
Probabilistic safety Assessed, described below No PSA program required
assessment

Criticality safety No criticality safety program No criticality safety

Severe accident analysis Assessed, described below This activity not required

<<z =

N
N
required program required
N
N

Management of safety Assessed, see section 2.4 This activity not required
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lissues | | | |

Deterministic safety analysis

OPG had an effective, well-managed program for performing deterministic safety analyses at the
PNGS and PWMF. CNSC staff concluded that OPG’s deterministic safety analyses predicted
adequate safety margins, met or exceeded the applicable regulatory requirements at the PNGS
and met them at the PWMF.

Pickering Nuclear Generating Station

In December 2017, OPG completed the analyses of common-cause events (CCE) for the PNGS.
The completion of the CCE analyses was a key milestone of the on-going OPG safety analysis
improvement project and the implementation plan for CNSC regulatory document REGDOC-
2.4.1, Deterministic Safety Analysis, which defines the REGDOC-2.4.1-compliant analyses to be
undertaken in the 2018 to 2021 timeframe.

CNSC staff determined that the CCE analyses demonstrated the robustness of the PNGS design to
cope with design-basis CCs. CNSC staff also recommended future improvements. In December
2018, OPG submitted the updated Pickering A safety report Part 3, which included new
appendices for the CCE analyses. As of the end of 2018, CNSC staff was reviewing the
submission as well as OPG’s response to the CNSC recommendations on the CCE analyses.

UPDATE: In May 2019, CNSC provided staff comments on OPG responses. Generally, OPG’s
responses were satisfactory, although a number of issues were under discussion and are going to
be considered during the planned revision of REGDOC-2.4.1. The CCE analyses were also to be
included in the updated Pickering B safety report, which was expected in 2019.

As identified in the IIP, further safety analysis was required to demonstrate that the effect of
aging components in the primary heat transport (PHT) system on the small-break loss of coolant
accident (SBLOCA), loss of flow (LOF) and slow loss of regulation accident scenarios will not
challenge safety margins.

UPDATE: OPG submitted PHT aging safety analysis for PNGS Units 1 and 4 for the SBLOCA,

LOF, and NOP scenarios in February 2019. For PNGS, the REGDOC-2.4.1 implementation plan
includes consideration for the revision of analyses for large-break loss-of-coolant accidents and

loss of reactor power regulation events, contingent upon the equivalent DNGS analyses

demonstrating a more robust safety case compared to the existing safety report analyses [RIB
17525 (iii)].

Pickering Waste Management Facility

CNSC staff were reviewing an update of the PWMEF safety analysis report that was submitted by
OPG in 2018 and requested additional information, including information regarding radiation
protection, safety analysis and the management system.

OPG updated the fire hazard assessment (FHA) for the PWMF in 2017. CNSC staff requested
additional information regarding the fire safety consequences for a storage area, clarification on
design fire scenarios and the use of fire protection assumptions. CNSC staff were satisfied with
the additional information and clarifications provided by OPG in 2018 and determined that the
FHA met the applicable regulatory requirements.

Probabilistic safety assessment

Pickering Nuclear Generating Station
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CNSC staff determined that OPG’s performance met or exceeded the applicable regulatory
requirements for probabilistic safety assessment (PSA) at the PNGS in 2018.

OPG submitted full-scope PSA updates for PNGS Units 5-8 and PNGS Units 1 and 4 in 2017 and
2018, respectively. CNSC staff completed their review of the PNGS Unit 5-8 PSA update in 2018
and concluded it complies with the applicable regulatory requirements (CNSC regulatory
document S-294, Probabilistic Safety Assessment (PSA) for Nuclear Power Plants). CNSC staff’s
review of the PNGS Unit 1 and 4 PSA updates will be completed by the end of 2019.

In addition to the requirements of S-294, REGDOC-2.4.2, Probabilistic Safety Assessment (PSA)
for Nuclear Power Plants introduces new requirements such as considerations of other
radioactive sources, including the irradiated fuel bay and multi-unit impacts. As part of its
transition to REGDOC-2.4.2, OPG has submitted revised PSA methodologies, which CNSC staff
have reviewed and accepted. OPG will continue submitting PSA methodologies/guidelines to the
CNSC in 2019 for acceptance. This includes the development of new methodologies to address
REGDOC-2.4.2 requirements regarding the consideration of non-reactor radioactive sources and
different operational states. OPG plans to fully implement REGDOC-2.4.2 at the PNGS by the
end of 2020.

Per the Commission’s direction associated with the renewal of the PNGS PROL in 2013, OPG
submitted a pilot project report on whole-site PSA for the PNGS in 2017. The results from this
project were presented to the Commission in December 2017 [CMD 17-M64]. In 2018, CNSC
staff completed a more detailed review of the submission and concluded that the Pickering whole-
site PSA, including the methodology used to avoid the double counting of accident sequences,
and acknowledged that the results provided a good characterization of the whole-site risk. OPG
satisfactorily addressed the majority of CNSC comments and recommendations. CNSC staff will
continue to monitor OPG’s response to the remaining items. See section 2.4 for additional
information on whole-site PSA [RIB 17557].

Pursuant to the record of decision [CMD 14-M42.1] for the Commission hearing in 2014 for the
removal of hold points at the PNGS, OPG provided the last update of the implementation of its
risk improvement plan in February 2018. CNSC staff reviewed the submission and concluded that
all committed risk improvement items were completed.

Severe accident analysis

Pickering Nuclear Generating Station

CNSC staff determined that OPG maintained a severe accident analysis program that met or
exceeded the applicable regulatory requirements and expectations. OPG continued to support
industry R&D in the area of severe accident analysis.

In June 2018, OPG submitted an assessment of containment integrity for beyond-design—basis
accidents (BDBA). It assessed the advantages and disadvantages of various options for
addressing large radiological releases after BDBAs (e.g., the use of a thick concrete structure
maintained at negative pressure by the Vacuum Building and the FADS for controlled filtered
venting). Although the FADS were originally designed for design-basis accidents, OPG has
procedures in place for their use following a BDBA. CNSC staff were reviewing this report at the
end of 2018.

CNSC staff performed a high-level review of the severe accident analysis that supports the
Level-2 PSA for Pickering B Units 5 to 8 and only identified minor issues.
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UPDATE: CNSC staff completed a detailed review of the severe accident analysis and provided
OPG with informal comments.

Physical design

CNSC staff concluded that the physical design SCA at the Pickering site met the performance
objectives and applicable regulatory requirements. As a result, the PNGS and PWMF received
“satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Applic Notes Applic Notes
able able
Design governance Y |Assessed, described below| Y Assessed, but no significant
developments

Site characterization Y Not rated Y Not rated

Facility design Y Not rated Y Not rated
Structure design Y |Assessed, described below| Y Not rated

System design Y |Assessed, described below| Y Not rated
Component design Y |Assessed, described below| Y Not rated

Design governance

CNSC staff concluded that OPG met the applicable regulatory requirements regarding design
governance in 2018 for the PNGS and PWMF.

Pickering Nuclear Generating Station

CNSC staff conducted a Type I inspection to assess the compliance of the OPG physical design
program with the applicable regulatory requirements. CNSC staff concluded that OPG had a well-
defined, developed and implemented design program at the PNGS in addition to having an
effective process for maintaining the program. The inspection team observed several areas of
strength with respect to the governance, procedures and implementation of the physical design
program.

Structure design

Pickering Nuclear Generating Station

CNSC staff concluded that OPG met the applicable regulatory requirements regarding structural
design for the PNGS in 2018.

CNSC staff inspected the irradiated fuel bays (IFBs) and concluded that they met all applicable
regulatory requirements [PRPD-00247-2018]. CNSC staff confirmed that the IFB system will
reliably perform its design mission and that the structural integrity of the IFBs and auxiliary
irradiated fuel bay were sound and leak tight.

System design

Pickering Nuclear Generating Station
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CNSC staff concluded that OPG met the applicable regulatory requirements regarding system
design in 2018 for the PNGS.

Electrical power systems

CNSC staff concluded that the electrical power system at the PNGS met the applicable regulatory
requirements. In 2018, the PNGS experienced three transients due to total or partial losses of
class IV power. After reviewing the event reports and following up with OPG staff, CNSC staff
concluded that there were no safety concerns and the station behaved as per design. CNSC staff
were satisfied with OPG’s response to these events and confirmed that adequate corrective
actions were in place.

Component design

Pickering Nuclear Generating Station

CNSC staff concluded that OPG met the applicable regulatory requirements regarding component
design in 2018 for the PNGS.

Fuel design

OPG continued to have a mature reactor fuel inspection and monitoring program. CNSC staff
were satisfied with the fuel performance results assessed in 2018. OPG operated its reactors
within the design and operating limits in its operating licence and its defect rate remained below
the CNSC expectation of one defect per unit per year. CNSC staff determined that OPG
adequately managed fuel performance issues while maintaining safe operations.

Fitness for service

CNSC staff concluded that the fitness for service SCA at the Pickering site met the performance
objectives and applicable regulatory requirements. As a result, the PNGS and PWMF received
“satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Appli Notes Appli Notes
cable cable
Equipment fitness for service | Y [Assessed, described below| N |This specific area does not
/ equipment performance apply
Maintenance Y |Assessed, described below| Y Assessed, but no
significant developments
Structural integrity Y |Assessed, described below| Y Not rated
Aging management Y |Assessed, described below| Y Assessed, but no
significant developments
Chemistry control Y |Assessed, described below| Y Assessed, but no
significant developments
Periodic inspection and Y |Assessed, described below| N These activities are not
testing required
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Equipment fitness for service/equipment performance

Pickering Nuclear Generating Station

CNSC staff determined that the overall equipment fitness for service and performance at the
PNGS were satisfactory and met the applicable regulatory requirements. CNSC staff also
determined that the reliability program at the PNGS met the applicable regulatory requirements.
All special safety systems for PNGS Units 1, 4 and 5—8 met their unavailability targets in 2018.

Maintenance

CNSC staff determined that OPG’s maintenance program met the applicable regulatory
requirements for the PNGS and PWMEF in 2018. OPG’s maintenance program for its NPPs also
governs preventative and corrective maintenance activities for its WMFs.

Pickering Nuclear Generating Station

In 2018, the average preventive maintenance completion ratio for the six units at the PNGS was
97 percent, which was higher than industry average of 93 percent. The corrective critical
maintenance backlog, deficient critical maintenance backlog, and the number of deferrals of
preventative maintenance critical components have been trending down and are given in table 23.

Table 23: Trend of maintenance backlogs and deferrals for critical components for PNGS,
2016 to 2018

Parameter Average quarterly Quarterly 2018 | Industry
work orders per unit work orders average
2016 | 2017 | 2018 [Q1|Q2|Q3[q4| for2018
Corrective maintenance backlog 19 7 2 212 2] 2 1
Deficient maintenance backlog 109 104 16 | 18| 18| 14| 14 16
Deferrals of preventive maintenance 110 81 11 | 14 8| 10| 11 4

Structural integrity

Pickering Nuclear Generating Station

CNSC staff concluded that the SSCs required for safe operation continued to meet the structural
integrity requirements established in the design basis or in CNSC-accepted standards and
guidelines for the PNGS in 2018.

As part of its periodic inspection program (PIP), OPG inspected several pressure boundary and
containment components in 2018. OPG’s pressure boundary inspection results indicated that all
inspected elements of the primary heat transport and auxiliary systems, steam generators, feeders
and pressure tubes met the CSA Group acceptance criteria necessary to remain within their design
bases.
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Aging management

CNSC staff concluded that OPG’s integrated aging management program continued to meet the
applicable regulatory requirements at the PNGS and the PWMF in 2018. CNSC staff confirmed
that the major component life cycle management plans at the PNGS and the aging management
plans for DSCs and DSMs at the PWMF continued to meet the applicable regulatory
requirements.

Pickering Nuclear Generating Station

OPG’s IIP deliverables that are related to fitness for service are described in section 3.2.0.

The LCMPs for the PNGS include specific mitigating strategies should fitness for service
assessments identify degradation mechanisms for which the acceptance criteria cannot be met up
to the end of the evaluation period. The in-service inspection scope for PNGS’s major
components exceeded the minimum inspection requirements. Updates to the steam generator
LCMP also included additional inspections of Units 1 and 4 to support extension of the end of
commercial operation to 2024.

OPG submitted engineering assessments of degradation mechanisms that spanned the near-term
and met all applicable CSA Group acceptance criteria. CNSC staff continued to monitor the
implementation of the fuel channel life management project to further develop the analytical tools
necessary to demonstrate pressure tube fitness for service for continued operation.

The PNGS is licensed to operate up to 295,000 EFPH. At the end of 2018, the longest operating

pressure tubes had approximately 241,000 EFPH of service. The pressure tubes are not predicted
to approach the current licensing limit until approximately 2024. See section 2.6 for background
information.

Following the 2018 PROL renewal, CNSC staff included several new compliance verification
criteria in the LCH related to pressure tube fracture toughness. These involved confirmation of
the ongoing use of the current model for fracture toughness, the assessment of the time available
until the current model cannot be used and the development of a new model.

In 2018, OPG submitted an uncertainty analysis of the results of the current fracture toughness
model. CNSC staff reviewed the submission and provided comments for OPG to address.

OPG also updated CNSC staff on pressure tube burst tests and confirmed the validity of the
model for the specific test conditions used. OPG confirmed that no Pickering pressure tube is
expected to reach the limit for the current model (120 ppm Heq; see Appendix G) prior to the end
of operation.

OPG also continued to work with industry partners on the development of the technical basis for
a new fracture toughness model. As required by the LCH, in late 2018 OPG submitted its first
semi-annual update on industry R&D related to model development.

Chemistry control

CNSC staff determined that OPG’s chemistry control program met the applicable regulatory
requirements for the PNGS and PWMF in 2018. OPG maintained acceptable system chemistry
performance for both the PNGS and PWMF in 2018.

Pickering Nuclear Generating Station

The PNGS remained within its chemistry specifications, as demonstrated by the performance
indicators “chemistry index” and “chemistry compliance index”(see section 2.6).
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3.2.7

Periodic inspection and testing

Pickering Nuclear Generating Station

CNSC staff determined OPG had adequate and well-maintained PIPs for pressure boundary
systems, containment components and containment structures that complied with the applicable
CSA Group standards.

OPG complied with the 2005 edition of the CSA Group standard N285.4, Periodic inspection of
CANDU nuclear power plant components. Due to some of the significant changes between the
2005 and 2014 editions of N285.4, CNSC staff agreed that full implementation of the 2014
edition of the standard for the PNGS likely would not be achieved before the end of commercial
operation in 2024. However, CNSC staff noted that some of the updates in the 2014 edition
represent program improvements that should be considered to ensure that there are no weaknesses
in the current PIPs during the remaining operation of the station.

In July 2018, OPG submitted a gap analysis for specific elements of N285.4-14 and committed to
update the PIP plans for PNGS Units 1, 4, and PNGS Units 5-8 by incorporating the N285.4-14
gap disposition.

UPDATE: The updated PIPs were submitted in February 2019 and accepted by CNSC staff [RIB
17525].

In 2018, CNSC staff accepted OPG’s request to defer the Unit 7 reactor building leakage rate test
by six months. The applicable CSA Group standard requires a reactor building leakage rate test
every six years, and the Unit 7 reactor building test was due to be completed before December 31,
2018. OPG requested the test be deferred to accommodate changes to the Unit 7 planned outage
schedule and provided a supporting assessment demonstrating that the Unit 7 reactor building
leakage rate at design pressure is expected to remain well below the safety analysis limit until the
end of June 2020. Based on their review, CNSC staff concluded that deferring the test for up to
six month did not have any safety impact on the Unit 7 reactor building. CNSC staff revised the
LCH accordingly.

Radiation protection

CNSC staff concluded that the radiation protection SCA at the Pickering site met the performance
objectives and applicable regulatory requirements. As a result, the PNGS and PWMF received
“satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Applic Notes Applic Notes
able able

Application of ALARA Y Assessed, described Y Assessed, described

below below
Worker dose control Y Assessed, described Y Assessed, described

below below
Radiation protection program Y Assessed, described Y Not rated
performance below
Radiological hazard control Y Assessed, described Y Assessed, described
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below below
Estimated dose to public Y Assessed, described Y Assessed, described
below below

Application of ALARA

CNSC staff determined that OPG implemented a highly effective and well-documented program,
based on industry best practices, to keep doses to persons as low as reasonably achievable
(ALARA) at the PNGS and PWMF. CNSC staff verified that OPG used ALARA initiatives,
work planning, dose monitoring and engineering control practices to work towards the
challenging ALARA targets established by OPG at the PNGS and PWMF. In 2018, OPG met its
established year-end collective radiation exposure (CRE) target.

Pickering Nuclear Generating Station

The largest contributor to CRE at the PNGS was the outage-related work, with approximately
84% of the CRE arising from the 2018 outages. Of the three major planned outages, only one
exceeded the collective dose target for the outage. This was due to a leak in the moderator
purification room, increased scope and higher than expected dose rates during some planned
work. CNSC staff observed that OPG implemented recovery plans to minimize the dose
exceedance and return to established targets.

CNSC staff observed OPG implemented lower collective dose targets to challenge its
performance in instances where outage scope was reduced or during good outage performance.
Ongoing ALARA initiatives continued to be implemented that resulted in improvements, such as
lowered average dose rates on the reactor face. CNSC staff noted that OPG conducted work
reviews following each outage to review dose performance and to implement lessons learned for
future work. CNSC staff observed that OPG shared the results with individual work groups,
which led to improved performance.

Worker Dose Control

CNSC staff determined that OPG met or exceeded the applicable regulatory requirements to
ascertain and record doses received by workers at the PNGS and PWMEF in 2018. The data for
doses to workers at the Pickering site can be found in section 2.7. Radiation doses to workers at
the PNGS and PWMF were below the regulatory dose limits, as well as the action levels in
OPG’s radiation protection program. CNSC staff did not observe any adverse trends or safety-
significant unplanned exposures at the Pickering site in 2018. Additionally, there were no event
reports related to worker dose control in 2018.

Pickering Nuclear Generating Station

Compliance verification activities conducted in 2018 indicated that performance in the area of
worker dose control at the PNGS was highly effective [PRPD-2018-00806, PRPD-2018-00364
and PRPD-2018-002].

Radiation protection program performance

Pickering Nuclear Generating Station

CNSC staff determined that OPG’s radiation protection program met the requirements of the
Radiation Protection Regulations. OPG continued to employ a suite of performance metrics to
monitor and control the overall performance of the radiation protection program at the PNGS.
The oversight applied by OPG in implementing this program was effective in protecting workers
at the PNGS.

143



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

3.2.8

In 2018, OPG updated numerous procedures to reflect broader changes in the program. CNSC
staff observed many improvements.

In 2018, CNSC staff observed some delays in addressing ongoing corrective actions related to the
calibration and availability of the fixed area gamma monitoring systems. CNSC staff note that
these issues were satisfactorily addressed. CNSC staff also observed that OPG regularly measures
the performance of its radiation protection program against industry-established objectives, goals
and targets.

Radiological hazard control

CNSC staff determined that OPG implemented radiological hazard controls that met the
applicable regulatory requirements at the PNGS and PWMF in 2018.

Pickering Nuclear Generating Station

There were no contamination control action level exceedances for surface contamination at the
PNGS in 2018. CNSC staff confirmed that although a slight declining trend in personal
contamination events was identified through reporting of safety performance indicators, none of
these events were safety significant and OPG implemented corrective actions to address any
related issues. CNSC staff also confirmed that no safety-significant incidents were identified
through reporting of safety performance indicators on loose contamination events.

Pickering Waste Management Facility

There were no exceedances of action levels for surface contamination control reported by OPG
for the PWMEF in 2018.

Estimated dose to the public

CNSC staff determined that OPG ensured the protection of members of the public in accordance
with the Radiation Protection Regulations. The reported estimated dose to a member of the
public from the Pickering site was 0.0021 mSv, well below the annual public dose regulatory
limit of 1 mSv. See section 2.7 for additional data.

Conventional health and safety

CNSC staff concluded that the conventional health and safety SCA at the PNGS met or exceeded
the performance objectives and applicable regulatory requirements. As a result, the PNGS
received a “fully satisfactory” rating - unchanged from the previous year.

CNSC staff concluded that the conventional health and safety SCA at the PWMF met the
performance objectives and applicable regulatory requirements. As a result, the PWMEF received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

Specific Area BNG> P F
P Applicable Notes Applicable Notes
Performance Y Assessed, described below Y Assessed, described
below
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3.2.9

Practices Y Assessed, described below Y Assessed, described

below
Awareness Y Assessed, described below Y Not rated
Performance

CNSC staff determined that OPG met or exceeded requirements at the PNGS and met them at the
PWMF in regards to conventional health and safety performance. OPG kept workers safe from
occupational injuries while conducting its licensed activities at the PNGS and PWMF.

Pickering Nuclear Generating Station
OPG reported health and safety related incidents to the CNSC as required by REGDOC-3.1.1.

The accident severity rate (ASR) for the PNGS was 6.4 in 2018, which increased over the 2017
value of 2.8. The accident frequency (AF) for PNGS in 2018 was 0.21. This was higher than the
2017 value of 0.10, but comparable to the five-year average for the PNGS. The number of lost-
time injuries (LTIs) for the PNGS in 2018 was 1, compared to 2 lost-time injuries in 2017. CNSC
staff found the ASR and AF values for the PNGS in 2018 to be acceptable. Additional data for
ASR and AF are provided in section 2.8.

Pickering Waste Management Facility

OPG did not report any health and safety related incidents or LTIs to CNSC staff for the PWMF
in 2018. In the course of their inspections, CNSC staff participated in pre-inspection health and
safety briefings held with OPG staff and management and found them to be satisfactory.

Practices

CNSC staff determined that conventional health and safety practices met or exceeded the
applicable regulatory requirements at the PNGS and met them at the PWMF in 2018. The
conventional health and safety work practices and conditions at the PNGS and PWMF continued
to achieve a high degree of personnel safety. OPG personnel at all levels exhibited proactive
attitudes towards anticipating work-related hazards and preventing unsafe conditions. CNSC staff
observed safe work practices during inspections and other activities at the PNGS and PWMF.
CNSC staff verified that OPG had appropriate procedures at the PNGS and PWMF to ensure the
protection of the environment and the health of persons against hazardous materials.

Awareness

Pickering Nuclear Generating Station

CNSC staff determined that OPG met the applicable regulatory requirements for conventional
health and safety awareness in 2018 at the PNGS. Instances of poor housekeeping and other
minor deficiencies observed during CNSC field inspections at the PNGS were corrected in a
timely manner and no enforcement actions were necessary.

Environmental protection

CNSC staff concluded that the environmental protection SCA at the Pickering site met the
performance objectives and applicable regulatory requirements. As a result, the PNGS and
PWMEF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.
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PNGS PWMF
Specific Area Appli Notes Appli Notes
cable cable

Effluent and emissions control Y Assessed, described Y Assessed, described
(releases) below below
Environmental management Y Assessed, but no Y Assessed, but no
system significant developments significant developments
Assessment and monitoring Y Assessed, described Y Assessed, described

below below
Protection of the public Y Assessed, described Y Assessed, described

below below
Environmental risk assessment Y Assessed, described Y Assessed, described

below below

Effluent and emissions control (releases)

CNSC staff observed that all airborne and waterborne radiological releases from the Pickering
site remained below the regulatory limits and environmental action levels (EALs) in 2018. The
releases are shown in figures 16 and 17 for PNGS Units 1, 4 and PNGS Units 5-8, respectively,
as percentages of the applicable derived release limits (DRLs); the releases for PNGS Units 5-8
include those for the PWMF. The absolute values for the releases and DRLs for the Pickering site
are provided in Appendix H.
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Figure 16: Effluent and emissions at the PNGS Units 1, 4 as percentages of DRLs
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Figure 17: Effluent and emissions at the PNGS Units 5-8 as percentages of DRLs
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In 2018, OPG submitted revised DRLs for the Pickering site; they were in general more
restrictive than the previous DRLs. OPG also updated its EALs for the Pickering site. The
updated DRLs and EALSs became effective January 1, 2019. CNSC staff revised the PNGS LCH
to reflect the new values.

OPG completed the implementation of CSA Group standard N288.3.4-13, Performance testing of
nuclear air-cleaning systems at nuclear facilities in 2018 for both the PNGS and PWMEF.

Assessment and monitoring

CNSC staff determined that OPG’s programs for assessment and monitoring met the applicable
regulatory requirements in 2018. Based on the review of the 2018 environmental monitoring data,
CNSC staff concluded that the public and the environment in the vicinity of the site were
protected. Control, monitoring, analysis and reporting of environmental data and associated
processes were well developed and consistently implemented.

CNSC staff did not conduct independent environmental monitoring around the Pickering site in
2018. The most recent results from 2017 are available on the CNSC’s IEMP webpage
[http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/pickering.cfm],
and indicated that there were no expected health impacts near the Pickering site.

OPG continued satisfactory progress towards implementation of CSA Group standard N288.7-15,
Groundwater protection programs at Class I nuclear facilities and uranium mines and mills at
the PNGS and PWMF, with a scheduled implementation date of December 31, 2020.

Protection of the public

CNSC staff confirmed that the public in the vicinity of the Pickering site were protected, and that
there were no expected health impacts resulting from the operation of the Pickering site in 2018.
Dose to the public is discussed in section 3.2.7.

Pickering Nuclear Generating Station

OPG reported four exceedances of provincial hazardous substances limits in 2018. One
exceedance was for morpholine concentration, two were for oil and grease, and one was an
effluent temperature exceedance. CNSC staff reviewed the details of the events and confirmed
that OPG took appropriate corrective action. Staff also determined the environmental risks from
these releases to be negligible.

Pickering Waste Management Facility

There were no reported releases of hazardous substances from the PWMF that exceeded the
provincial regulatory limits in 2018.

Environmental risk assessment

CNSC staff determined that OPG implemented an effective environmental risk assessment (ERA)
and management program at the Pickering site, in accordance with the applicable regulatory
requirements.

In 2017, OPG submitted an updated ERA report for the Pickering site to support the licence
renewals of the PNGS and the PWMF. CNSC staff confirmed the ERA complied with the
applicable regulatory requirements and subsequently conducted a technical review. In early 2018,
OPG submitted a revised version of the ERA based on review comments from the CNSC and
Environment and Climate Change Canada. CNSC staff concluded that the ERA provided a
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complete evaluation of all potential risks to human health and the environment associated with
the activities at the Pickering site.

CNSC staff reviewed the 2018 annual compliance report and determined that the conclusions of
the ERA remained valid and that OPG had taken adequate measures to protect human health and
the environment.

3.2.10 Emergency management and fire protection

CNSC staff concluded that the emergency management and fire protection SCA at the Pickering
site met the performance objectives and applicable regulatory requirements. As a result, the
PNGS and PWMF received “satisfactory” ratings - unchanged from the previous year.

CNSC staff determined that OPG implemented comprehensive conventional, nuclear and fire
emergency response capabilities at all times for the Pickering site. This included personnel and
equipment for medical, HAZMAT, search and rescue, and fire response.

OPG conducts training and exercises annually at the Pickering site to ensure all areas of the site
have adequate emergency notification and response capability from either the PNGS or the City
of Pickering emergency services.

OPG has a written agreement with the City of Pickering to provide emergency response services,
with support from site personnel, within the site boundary of the Pickering site (including the
PWMF Phase II protected area) but outside the PNGS protected area, for fire, medical, rescue,
and HAZMAT events. The support from OPG personnel can include operations, security staff, or
emergency response team (ERT) personnel. The PNGS ERT is part of the PNGS minimum shift
complement and will respond to events within the PNGS protected area (including the PWMF
Phase I), at any time. The PNGS ERT can also provide off-hours investigation to fire alarms
within the PWMF protected area with shift manager approval and under stable conditions at the
PNGS.

OPG has a facility emergency program for the PWMEF that includes radiation response emergency
procedures. OPG also incorporates the Consolidated Nuclear Emergency Plan (CNEP) as part of
its on-site requirements for nuclear response at the PWMF.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and the PWMF and provides notes regarding CNSC staff assessments for the 2018
regulatory oversight report.

PNGS PWMF

Specific Area Applic Notes Appli Notes
able cable

Conventional emergency Y Assessed, but no Y Assessed, but no
preparedness and response significant significant developments

developments
Nuclear emergency preparedness| Y Assessed, described Y Assessed, described
and response below below
Fire emergency preparedness Y Assessed, described Y Assessed, described
and response below below
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Nuclear emergency preparedness and response

CNSC staff determined that OPG maintained a comprehensive nuclear emergency preparedness
and response capability that met all the applicable regulatory requirements. OPG continued to
support offsite emergency management organizations and commitments throughout 2018.

OPG’s nuclear emergency preparedness program is documented in the CNEP that governs the
Pickering and Darlington sites. In 2018, OPG revised the CNEP to align with the revised 2017
Provincial Nuclear Emergency Response Plan (PNERP) and associated implementing plans.
CNSC staff reviewed the revised CNEP and did not identify any areas of concern.

Pickering Nuclear Generating Station

In 2018, CNSC staff conducted field inspections to verify OPG’s compliance with its nuclear
emergency preparedness and response program. CNSC staff observed a small number of non-
compliances of low safety significance in the area of drill conduct and communication with
external agencies [PRPD-2018-00806]. CNSC staff were satisfied with OPG’s corrective actions
by the end of 2018.

Pickering Waste Management Facility

OPG has a facility emergency program for the PWMF that includes radiation response emergency
procedures. The PWMF became fully compliant with version 2 of CNSC regulatory document
REGDOC-2.10.1, Nuclear Emergency Preparedness and Response (2016) on December 20,
2018.

Fire emergency preparedness and response

Pickering Nuclear Generating Station

CNSC staff determined that the PNGS implemented a fire protection program in accordance with
the applicable regulatory requirements. The PNGS has an extensive fire drill and training
program, which includes the Wesleyville Fire Training Academy, located near Wesleyville,
Ontario, where live fire training is conducted for the PNGS ERT and the City of Pickering
Municipal Fire Department.

During field inspections, CNSC staff observed instances of non-compliance with OPG internal
governance dealing with equipment availability and accessibility and fire permits. These were not
systemic non-compliances and were considered to be of low safety significance. OPG promptly
addressed CNSC findings and no formal enforcement action was required.

CNSC staff’s review of the PNGS 2018 annual third party plant condition inspection report
confirmed that, overall, the inspection did not identify any significant findings. The submission
stated that OPG had enhanced the combustible material safety process that included linking
combustible safety to reactor safety and providing additional site fire marshal positions to provide
dedicated staff to support fire prevention. However, the assessment was limited in scope and did
not fully meet the intent of the applicable requirements for the plant condition inspection. CNSC
staff will monitor scope and the effectiveness of the enhancements of combustible material safety
in their review of the 2019 annual plant condition assessment.

Pickering Waste Management Facility

CNSC staff determined that OPG met the applicable regulatory requirements for fire emergency
preparedness and response for the PWMF.
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CNSC staff received an updated package of fire protection assessment documentation from OPG
for the PWMEF. These third-party submissions included a code compliance review (CCR), fire
hazard assessment (FHA), fire protection program (FPP) audit and an annual facility condition
inspection report.

CNSC staff observed several findings of low safety significance from their 2018 review of the
submitted package. This resulted in comments for the CCR and FHA, discussed below, which
required additional technical information from OPG.

Regarding the CCR, CNSC staff were not satisfied with a disposition that OPG provided to a
building code deviation. OPG revised the section with additional technical information to clearly
address how the intent of the code was met through alternative means. CNSC staff were satisfied
with the revision.

Regarding the FHA, CNSC staff requested further technical information from OPG to clarify
some highlighted issues regarding the fire safety of a storage area underneath a mezzanine and
comments regarding some aspects of the fire scenario models. OPG provided further technical
justification to the satisfaction of CNSC staff.

Overall, CNSC staff were satisfied with the level of rigour presented in the fire protection
assessment documentation and the dispositions provided to address CNSC staff comments.

In March 2018, CNSC staff conducted an inspection at the PWMF and found that OPG was not
conducting the required annual fire drills to test fire response capability [OPG-PWMF-2018-01].
Following subsequent meetings with CNSC staff, OPG committed to conduct a fire drill at each
WMF with mutual aid activation. The drill for the PWMF is scheduled for August 2019.

On August 25, 2018, OPG reported a failure of the fire protection system booster panel that
rendered a number of beam detectors for smoke detection unavailable in Storage Building #3.
OPG stated that there were no environmental, health, safety or security implications for the
facility or personnel as a result of this event. Fire watches were implemented on both occasions
until the system was repaired. CNSC staff were satisfied with the corrective actions taken by the
licensee and subsequently closed the event.

On October 24, 2018, OPG reported that the fire suppression water supply to PWMF had been
isolated during maintenance of fire hydrants on the Pickering site. A contingency plan was
initiated for the site but it did not include the PWMF. Once the issue was discovered, the PWMF
notified the Pickering ERT and a revised contingency plan was issued and implemented. The
compensatory measures included restricted hot work and an hourly fire watch by security
personnel. CNSC staff were satisfied with the corrective actions taken.

3.2.11 Waste management

CNSC staff concluded that the waste management SCA at the PNGS met the performance
objectives and applicable regulatory requirements. As a result, the PNGS received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

CNSC staff concluded that the waste management SCA at the PWMF met the performance
objectives and applicable regulatory requirements. As a result, the PWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
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PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF

Specific Area Applic Notes Appli Notes
able cable

Waste characterization Y |Assessed, but no significant| Y Assessed, but no

developments significant developments
Waste minimization Y |Assessed, but no significant| Y Assessed, but no

developments significant developments
Waste management Y | Assessed, described below | Y Assessed, described
practices below
Decommissioning plans Y | Assessed, described below | Y Assessed, described

below

Waste management practices

CNSC staff determined that OPG’s waste management practices met the applicable regulatory
requirements at the PNGS and the PWMF and were effective for both radioactive and hazardous
wastes in 2018. OPG used waste management procedures to ensure that waste generated at the
facility was managed properly, as noted by CNSC staff during inspections and field verifications
in 2018.

Decommissioning plans

The preliminary decommissioning plans (PDPs) for the PNGS and the PWMF met or exceeded
the applicable regulatory requirements in 2018. In 2017, OPG revised the PDPs for all of its
facilities for the period up to 2022. OPG selected a deferred decommissioning strategy for the
decommissioning of the PNGS and an immediate decommissioning strategy for the PWMF,
following the completion of the PNGS decommissioning. There were no changes made to the
PDPs for the PNGS or the PWMF in 2018. The associated financial guarantee is discussed in
section 2.15.

3.2.12 Security

CNSC staff concluded that the security SCA at the Pickering site met the performance objectives
and applicable regulatory requirements. As a result, the PNGS and PWMF received “satisfactory”
ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

PNGS PWMF
Specific Area Applic Notes Appli Notes
able cable
Facilities and equipment Y Assessed, described below | Y Assessed, described
below
Response arrangements Y Assessed, described below | Y Assessed, but no
significant developments
Security practices Y | Assessed, but no significant | Y Assessed, but no
developments significant developments
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Drills and exercises Y Assessed, described below Y Assessed, but no
significant developments

Facilities and equipment

CNSC staff determined that OPG met the applicable regulatory requirements for facilities and
equipment at the PNGS and PWMF. OPG continued to sustain its security equipment through
lifecycle management and has upgraded its radio system to fully integrate with off-site response.
No significant equipment failures were reported to the CNSC in 2018.

Pickering Nuclear Generating Station

Cyber Security

CNSC staff concluded that the cyber security program at the PNGS met the applicable regulatory
requirements. OPG continued to update its cyber security program to comply with CSA Group
standard N290.7-14, Cyber security for nuclear power plants and small reactor facilities, by
November 30, 2019. CNSC staff were satisfied with the progress in 2018.

In 2018, CNSC staff inspected the cyber security program at the PNGS with a focus on verifying
the design, implementation and maintenance of PNGS’s cyber security program. The inspection
team concluded that the program complied with the applicable regulatory requirements [PRPD-
2018-008]. No enforcement actions were necessary.

Response arrangements

CNSC staff determined that OPG met the applicable regulatory requirements for response
arrangements at the PNGS and PWMF in 2018.

Pickering Nuclear Generating Station

CNSC staff conducted four field inspections at PNGS in 2018 that focused on response
arrangements and concluded that OPG met the applicable regulatory requirements.

Drills and exercises

CNSC staff determined that OPG’s drill and exercise program met the applicable regulatory
requirements for the PNGS and PWMF in 2018.

Pickering Nuclear Generating Station

In March 2018, the PNGS conducted its biennial security exercise under the CNSC performance
testing program (see section 2.12 for additional information). OPG conducted an effective self-
evaluation of the exercise. At the end of 2018, OPG was implementing corrective actions to the
satisfaction of CNSC staff.

3.2.13 Safeguards and non-proliferation

CNSC staff concluded that the safeguards and non-proliferation SCA at the Pickering site met the
performance objectives and applicable regulatory requirements. As a result, the PNGS and
PWMF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.

153



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

PNGS PWMF

Specific Area Appli Notes Appli Notes

cable cable
Nuclear material accountancy Y Assessed, but no Y Assessed, but no
and control significant developments significant developments
Access and assistance to the Y Assessed, but no Y Assessed, described
IAEA significant developments below
Operational and design Y Assessed, described Y Assessed, described
information below below
Safeguards equipment, Y Assessed, described Y Assessed, described
containment and surveillance below below

Access and assistance to the IAEA

Pursuant to the Canada/IAEA safeguards agreements and the facilities’ licence conditions, OPG
granted adequate access and assistance to the IAEA for safeguards activities, including
inspections and the maintenance of equipment at the PNGS and PWMF. See section 2.13 for
additional details and a description of the verification activities conducted.

Operational and design information

CNSC staff confirmed that OPG met the applicable regulatory requirements for operational and
design information for the PNGS and the PWMF. See section 2.13 for additional information.

OPG submitted its annual operational program with quarterly updates for the PNGS and the
PWMEF to the CNSC on time. OPG submitted the annual update to the information pursuant to the
IAEA Additional Protocol to the CNSC on time. CNSC staff were satisfied with the information
provided and concluded that it met CNSC’s submission requirements.

Pickering Nuclear Generating Station

In September 2018, OPG submitted an updated design information questionnaire for the PNGS.
CNSC staff were satisfied with the information provided and concluded that it met CNSC’s
submission requirements.

UPDATE: CNSC staff forwarded the questionnaire to the IAEA in March 2019.
Safeguards equipment, containment and surveillance

OPG granted access and provided assistance to the IAEA in September 2018 for a site survey to
determine potential siting locations of additional IAEA surveillance equipment, with the goal of
optimizing the current safeguards approach at the PNGS and PWMF.

3.2.14 Packaging and transport

CNSC staff concluded that the packaging and transport SCA at the Pickering site met the
performance objectives and applicable regulatory requirements. As a result, the PNGS and
PWMEF received “satisfactory” ratings - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
PNGS and PWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory
oversight report.
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PNGS PWMF
Specific Area Appli Notes Applic Notes
cable able
Package design and maintenance| Y Assessed, described Y Assessed, described
below below
Packaging and transport Y Assessed, described Y Assessed, described
below below
Registration for use Y Assessed, described Y Assessed, described
below below

Package design and maintenance, packaging and transport, and registration for use

CNSC staff determined that OPG had a packaging and transport program for the PNGS and
PWMEF that ensured compliance with the Packaging and Transport of Nuclear Substances
Regulations, 2015 and the Transportation of Dangerous Goods Regulations. The program was
effectively implemented and the transport of nuclear substances to and from the facilities was
conducted in a safe manner.

For on-site movements of nuclear substances, OPG ensured an equivalent level of safety as is
required for off-site transportation to protect the health and safety of workers, the public and the
environment.

There were no packaging and transport events reported in 2018 at the Pickering site.
Pickering Waste Management Facility

CNSC staff inspected packaging and transport at the PWMF in 2018 [OPG-PWMF-2018-02] and
confirmed that there were no off-site packaging and transport activities taking place at the
PWMF.
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3.3

Bruce A and B

The Bruce site includes nuclear generating stations at Bruce A and Bruce B. This section presents
CNSC staff’s safety assessment of Bruce Power’s performance at Bruce A and B for each SCA.
General information relevant to the SCAs is provided in section 2. The CNSC regulatory
documents and CSA Group standards that were identified as regulatory requirements for Bruce A
and B, as of December 2018, are listed in Appendix E.

Overall safety assessment

The CNSC staff safety assessment of Bruce A and B for 2018 resulted in the performance ratings
shown in table 24.

Table 24: Performance ratings for Bruce A and B, 2018

Safety and control area Bruce A Bruce B
Management system SA SA
Human performance management SA SA
Operating performance FS FS
Safety analysis FS FS
Physical design SA SA
Fitness for service SA SA
Radiation protection FS FS
Conventional health and safety FS FS
Environmental protection SA SA
Emergency management and fire protection SA SA
Waste management SA! SA!
Security SA SA
Safeguards and non-proliferation SA SA
Packaging and transport SA SA

Legend: FS — fully satisfactory SA — satisfactory
BE — below expectations UA — unacceptable

Notes: ! The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

For 2018, CNSC reviewed its criteria for rating the specific areas under the SCAs. Besides
assessing licensees against continually evolving requirements, CNS staff also refined its criteria
for “fully satisfactory” ratings based on industry best practice. Some SCA ratings that were rated
“fully satisfactory” in 2017 have been rated “satisfactory” in 2018 in the context of the revised
criteria. The revision of criteria also led to the decision to not include an overall rating for each
facility (overall ratings were included in the regulatory oversight report for 2017).

Based on the assessments of the SCAs and other observations in 2018, CNSC staff concluded that
Bruce Power operated Bruce A and B safely, upheld its responsibilities for safety and promoted a
healthy safety culture.
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3.3.0

Introduction

The nuclear generating stations at Bruce A
and Bruce B are located on the shores of Lake
Huron, in the Municipality of Kincardine,
ON. The facilities are operated by Bruce
Power under a lease agreement with the
owner, OPG.

Bruce A has four CANDU reactors (Units 1-
4) with a gross power of 831 MWe
(megawatts electrical) each. Bruce B has four
CANDU reactors (Units 5-8) with a gross
power of 872 MWe each, All eight units were
operational throughout 2018.

This report groups the two stations together
because Bruce A and B have one power
reactor operating licence (PROL) and Bruce
Power uses common programs at both
stations. However, the performance of each
station is assessed separately due to the
differences in implementation of some
programs at Bruce A and Bruce B.

The Western Waste Management Facility
(WWMF) is also located at the same site.
However, since it is operated by OPG under
a different licence, it is assessed separately in section 3.4 of this regulatory oversight report.

Licensing

After a two-part public hearing in March and May of 2018, the PROL for Bruce A and B was
renewed by the Commission with a period of ten years from October 1, 2018 to September 30,
2028. The PROL encompasses Bruce Power’s online operation as well as activities related to the
major component replacement (MCR) of Units 3 to 8 (planned to begin in 2020). The Bruce A
and B PROL was not amended during the reporting period.

Fisheries Act authorization

In May 2018, Bruce Power provided a revised draft application for a Fisheries Act authorization
to CNSC. CNSC staff completed a sufficiency review of the draft application in August 2018 and
deemed it to be sufficient, providing Bruce Power incorporates the additional information
requested by the CNSC and local Indigenous communities. As the consultation coordinator for
the Crown, CNSC staff requested that Bruce Power address comments received from the Historic
Saugeen Métis (HSM), the Métis Nation of Ontario (MNO) and the Saugeen Ojibway Nation
(SON) regarding the Fisheries Act authorization application.

In November 2018, Bruce Power submitted a revised application for a Fisheries Act authorization
to Fisheries and Oceans Canada, which continued discussions with the SON, MNO and HSM on
Bruce Power’s proposed approach for monitoring fish impingement and entrainment. Bruce
Power was also working with the SON on Fisheries and Oceans Canada’s monitoring program for
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coastal waters. The SON and Bruce Power worked towards completing the plan for monitoring
coastal waters throughout 2018, with a goal to commence the program in spring 2019.

Periodic Safety Review

Bruce Power conducted a periodic safety review in support of the 2018 PROL renewal and the
planned MCR of Units 3 to 8. Bruce Power developed an integrated implementation plan (IIP)
that proposed safety improvements and included timeframes for implementation. In 2018, Bruce
Power submitted the first update to the IIP. CNSC staff review confirmed that satisfactory
progress was being made on the IIP actions and that six IIP actions were closed.

UPDATE: Bruce Power submitted the annual update for 2018 on the IIP in March 2019. CNSC
staff’s review of the update resulted in the confirmation of acceptable progress and closure of 15
additional IIP items.

Licence Conditions Handbook

CNSC staff issued a new licence conditions handbook (LCH) for Bruce A and B following the
PROL renewal. It was not revised in 2018.

UPDATE: CNSC staff revised the LCH for Bruce A and B on April 1, 2019, identifying various
new and revised CNSC regulatory documents and CSA Group standards as sources of either
compliance verification criteria or regulatory guidance.

Refurbishment

The MCR project involves Units 3 to 8 and is planned to begin in January 2020 with Unit 6. The
MCR project includes replacing major components such as the steam generators, fuel channels
and feeders.

In June 2018, Bruce Power submitted its regulatory communications plan for the return to service
after MCR for Unit 6. This plan was acceptable to CNSC staff. Additional submissions were
made with respect to the MCR project, such as the plan for revising safety analyses and changes
to operating limits as a result of isolating Unit 6 from containment.

CNSC staff finalized the compliance verification plan for the Unit 6 MCR project [RIB 14753].

UPDATE: The compliance activities began in January 2019 - one year before the start of the
project, with reviews of the processes to manage contractors and the supply chain. No major
issues were identified. Oversight of MCR project planning will continue through 2019, followed
by oversight of MCR execution beginning in January 2020 when the outage begins.

Event Initial Report

There were two event initial reports [CMD 18-M13, CMD 18-M62] pertaining to the Bruce A
and B submitted to the Commission for the period January 1, 2018 to June 1, 2019. Details for
these events are provided in table 25.
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Table 25: Event initial reports for Bruce A and Bruce B

Subject Description
Bruce A, On March 4, 2018, while Bruce A Unit 4 was operating, indications of a
Unit 4. potential problem were received in the control room. After shutdown of the

failure of the | unit was initiated, a leak developed on the gland seal of primary heat

PHT pump transport (PHT) pump 4 (the leak was related to a design efficiency that is
seals discussed in section 3.3.6). The leak stopped when reactor pressure reached
3 MPa during reactor shutdown. However, five drums of heavy water leaked
out of containment, into a dyked area of the powerhouse, causing a trititum
and loose contamination hazard in the area. As a precautionary measure,
access to Bruce A was restricted to essential personnel and clean-up was
performed by staff wearing appropriate personal protective equipment. The
leak was contained in the dyked area.

CNSC staff performed a reactive inspection for the pump seal failure
[BRPD-A-2018-003]. CNSC staff reviewed Bruce Power's event report as
well as additional information provided by Bruce Power and were satisfied
with Bruce Power's response. As follow-up, CNSC staff requested Bruce
Power to perform a safety analysis for the PHT pump seal failure to
demonstrate compliance with REGDOC-2.4.1, Deterministic Safety Analysis
and confirm that the single-failure dose limit for this event was met.

UPDATE: In March 2019, Bruce Power adequately addressed CNSC staff’s
request, demonstrating that the analysis in the safety report bounded the leak
event scenario.

Bruce B On December 6, 2018, Bruce B experienced a fire at the Unit 8 station service
Unit 8 transformer. Unit 8 had been shut down for a scheduled maintenance outage
station several weeks earlier and was in an over-poisoned guaranteed shutdown state
service (OPGSS).

transformer The automatic deluge fire suppression system activated per design and the
fire and Bruce Power onsite fire brigade was deployed. Bruce Power also activated its
mineral oil Emergency Management Centre to provide additional support to the Bruce B
leak response. The brigade brought the fire under control and extinguished it after

several hours, but the transformer continued to smolder and required ongoing
water spray.

The transformer casing cracked and mineral oil, mixed with firefighting water
and foam, escaped from the retention basin around the transformer and onto
the Bruce site. Bruce Power set up a containment boundary to mitigate the
impact to the environment from a possible run-off of mineral oil (the mineral
oil does not contain PCBs). Bruce Power promptly began containment and
removal of mineral oil, water and foam from the site and monitoring the lake
for impact. Bruce Power reported that there was no obvious impact on the
lake (i.e., no sheen on water surface observed).

Bruce Power notified the Ontario Ministry of Environment, which inspected
the site and reported it was satisfied with Bruce Power’s containment actions.
There was no impact on nuclear systems, no radiological releases and no
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impact on the public as a result of this event. CNSC staff continued to review
this event in 2018.

Compliance program

The annual CNSC effort on the compliance program is tabulated in Error! Reference source not
found. for Bruce A and Bruce B. The inspections at the Bruce site that were considered in the
safety assessments in this regulatory oversight report are included in table 26 (inspection reports
were included if they were sent to Bruce Power by January 31, 2019).

Table 26. List of Bruce A and Bruce B inspections

Safety and
control area

Inspection

Inspection title report sent

Engineering Change Control

Management | Report Number: BRPD-AB-2018-004 Jun 20,2018
system Self and Independent Assessments
Report Number: BRPD- AB-2018-332 Dec 12,2018
Unit 0 CRO Simulator-based Certification Exam Sep 27. 2018
Report Number: BRPD-A-2018-005 Pt
Human
forman Human Performance Program Jun 21. 2018
PEriormance i p .., rt Number: BRPD-AB-2018-005 .
management

Chemical Technologist and Responsible System
Chemists Training Program Dec 11, 2018
Report Number: BRPD-AB-2018-00859

Outage - Planned Unit 1
Report Number: BRPD-A-2018-001

Unit 4 Outage
Report Number: BRPD-A-2018-002

Bruce A and B Generating Stations Quarterly Field
Operating Inspection Report Quarter 4, Fiscal Year 2017-2018 May 15, 2018
performance | Report Number: BRPD-AB-2018-001

Bruce A and B Generating Stations Quarterly Field
Inspection Report Quarter 1, Fiscal Year 2018-2019 Sep 27, 2018
Report Number: BRPD-AB-2018-007

Bruce A and B Generating Stations Quarterly Field
Inspection Report for Q2 2018-19 Dec 12, 2018
Report Number: BRPD-AB-2018-0895

May 14, 2018

Sep 5, 2018

Class III System Inspection

Report Number: BRPD-B-2018-02284 Feb 6, 2019
Fitness for Type Il inspection on Bruce A Online Maintenance
service Planning and scheduling Sep 12, 2018
Report Number: BRPD-A-2018-00582
System Inspection — Low Pressure Service Water Jul 30, 2018
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Safety and Inspeetiontaile Inspection
control area report sent
Report Number: BRPD-B-2018-00784
Bruce B SSC Monitoring Type 11
Report Number: BRPD-B-2018-01058 Jan 8, 2019
Class III System Inspection
Report Number: BRPD-A-2018-2276 Feb 1,2018
Reactive - Bruce A Unit 4 PHT Seal Failure
Report Number: BRPD-A-2018-003 May 22, 2018
Maintenance - Work Execution
Report Number: BRPD-B-2018-001 Apr 11,2018
Environmental | Reactive - Fish Impingement
protection Report Number: BRPD-AB-2018-003 Mar 15,2018
. Site Security Inspections - (Rounds)
Security | Report Number: BRPD-AB-2018-006 May 3, 2018
Packaging and | Packaging and Transport Inspection at NPPs
. -AB- i Apr 18, 2018

3.3.1 Management system

CNSC staff concluded the management system SCA at Bruce A and B met the performance
objectives and applicable regulatory requirements in 2018. As a result, each station received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable
Management system Y Assessed, described Y Assessed, described
below below
Organization Y Assessed, but no Y Assessed, but no
significant developments significant developments
Change management Y Assessed, described Y Assessed, described
below below
Safety culture Y Assessed, but no Y Assessed, but no
significant developments significant developments
Configuration management Y Not rated Y Not rated
Records management Y |Assessed, described below| Y Assessed, described
below
Management of contractors Y |Assessed, described below| Y Assessed, described
below
Business continuity Y Assessed, but no Y Assessed, but no
significant developments significant developments
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Performance assessment, Y |Assessed, described below| Y Assessed, described

improvement and management below

review

Operating experience Y |Assessed, described below| Y Assessed, described
below

Management system

CNSC staff determined that Bruce Power’s management system met the applicable regulatory
requirements in 2018. CNSC staff observed that Bruce Power’s management system
documentation was continuously improved. Bruce Power had historically implemented and
complied with the requirements of CSA Group standard N286-05, Management system
requirements for nuclear power plants. In December 2018, Bruce Power completed the
implementation of CSA Group standard N286-12, Management system requirements for nuclear
facilities.

In March 2018, CNSC staff performed a desktop inspection of the management interview for
shift personnel at Bruce A and Bruce B and confirmed compliance with the applicable regulatory
requirements. CNSC staff confirmed that Bruce Power’s management did a thorough job
interviewing the shift personnel in the sample (maintenance staff).

Change management

CNSC staff determined that Bruce Power had an adequate change management program that met
the applicable requirements. Bruce Power’s management program has established the framework
for change management that ensures changes made to the organization, processes, designs,
systems, equipment, materials and documents are reviewed before they are implemented. Bruce
Power’s progress of closing out the remaining design change packages (DCPs) for Units 1 and 2
had a few minor, non-significant issues in 2018.

In 2018, CNSC staff inspected engineering change control (ECC) and human factors in design,
and identified areas of improvements related to clarification in process documents related to event
investigation [BRPD-AB-2018-004]. At the end of 2018, CNSC staff was monitoring Bruce
Power’s corrective action plan, which is expected to be completed by 2019.

Records management

CNSC staff determined that Bruce Power implemented a document control and records
management system at Bruce A and B that met the applicable regulatory requirements.

Bruce Power adequately rolled out procedural requirements to all relevant staff to address issues
related to the quality of records that were identified during previous compliance verification
activities. However, minor non-conformances related to records and self-assessments were
identified during the subsequent inspection of ECC and human factors in design [BRPD-AB-
2018-004]. Bruce Power developed a corrective action plan to address these non-conformances
and CNSC staff accepted the plan. The plan included completion of all actions by September 30,
2019. CNSC staff will verify the effectiveness of the corrective actions during future ECC
inspections at Bruce Power.
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Management of contractors

In 2018, the management of contractors at Bruce A and B met the applicable regulatory
requirements. Bruce Power adequately qualified the contractors and performed oversight of their
activities, and continued to improve that oversight.

In 2018, Bruce Power completed, to CNSC staff’s satisfaction, corrective actions from two
previous inspections [BRPD-AB-2015-001 and BRPD-AB-2017-006] to address procedural
issues related to contractor management and procurement engineering.

Performance assessment, improvement and management review

CNSC staff confirmed that Bruce Power met the applicable regulatory requirements for
performance assessment, improvement, and management review in 2018.

In 2018, CNSC staff inspected self- and independent assessments at Bruce A and B [BRPD-AB-
2018-332] and identified some procedural non-compliances, such as those related to the
completion of mandatory focus area self-assessments and the specification of some self-
assessment tools. Bruce Power was informed of the results of the inspection at the end of 2018,

and is expected to develop and implement corrective actions in response to this inspection in
2019.

Operating experience

CNSC staff determined that Bruce Power met the applicable regulatory requirements for
operating experience (OPEX) at Bruce A and B in 2018. Bruce Power demonstrated that it
identified and implemented OPEX from within its organization and from the Canadian and
international nuclear industry.

In 2018, CNSC staff reviewed Bruce Power’s implementation of corrective actions for a previous
inspection of the OPEX program and confirmed the adequacy of Bruce Power’s response. The
inspection of self- and independent assessments [BRPD-AB-2018-332] identified some
procedural non-compliances related to the independent assessment of recurring problems. As
noted above, Bruce Power was expected to develop and implement corrective actions in 2019.

3.3.2 Human performance management

CNSC staff concluded that the human performance management SCA at Bruce A and B met the
performance objectives and applicable regulatory requirements. As a result, each station received
a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Applic Notes Appli Notes
able cable
Human performance program Y Assessed, described Y Assessed, described
below below
Personnel training Y Assessed, described Y Assessed, described
below below
Personnel certification Y Assessed, described Y Assessed, described
below below
Initial certification examinations | Y Assessed, described Y Assessed, described
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and requalification tests below below

Work organization and job Y Assessed, described Y Assessed, described

design below below

Fitness for duty Y Assessed, described Y Assessed, described
below below

Human performance program

CNSC staff determined that Bruce Power’s human performance program met the applicable
regulatory requirements. Bruce Power continued the development of the initiative “You Can
Count on Me. Every Step. Every Time. Every Day” to improve human performance programs at
Bruce A and B.

In 2018, CNSC staff inspected the human performance program at Bruce A and B [BRPD-AB-
2018-005]. Only positive observations were identified, confirming compliance with the
applicable regulatory requirements. There were no ongoing actions identified as result of
regulatory oversight activities in 2018.

Personnel training

CNSC staff determined that Bruce Power had a well-documented and robust training system
based on a systematic approach to training.

In 2018, CNSC staff performed a desktop inspection of the training program for chemistry
personnel at Bruce A and B [BRPD-AB-2018-00859]. CNSC staff requested Bruce Power to
address the procedural issues identified during this inspection to ensure that all field checkouts
and training materials for the chemistry training program received technical and training quality
reviews. CNSC staff noted that Bruce Power adequately addressed all the identified issues and
were satisfied with the plan to complete all the corrective actions by December 2019.

Personnel certification

CNSC staff determined that Bruce Power’s personnel certification program met the applicable
regulatory requirements in 2018. CNSC staff reviewed the staffing reports for certified personnel
and the applications for initial certification and renewal of certification, and confirmed that Bruce
Power had a sufficient number of personnel at both Bruce A and B for all certified positions. All
certified workers at Bruce A and B possessed the knowledge and skills required to perform their
duties safely and competently.

Initial certification examinations and requalification tests

CNSC staff concluded that the initial certification examination and the requalification test
programs for all certified positions at Bruce A and B met the applicable regulatory requirements
in 2018.

In June 2018, CNSC staff performed a desktop inspection of the design and development of a
reactor unit comprehensive simulator-based requalification test at Bruce B, which resulted in a
non-compliance with the applicable compliance verification criteria for requalification testing for
certified shift personnel at NPPs. In August 2018, CNSC staff reviewed Bruce Power's response
to address this issue and found it acceptable.
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3.3.3

Work organization and job design

The minimum shift complement at Bruce met the applicable regulatory requirements in 2018.
Bruce Power had a comprehensive workforce planning process to ensure that an adequate number
of workers were maintained for Bruce A and B.

In 2018, Bruce A and B had three reportable events on violations of minimum shift complement;
all of them were deemed to have minimal impact on the safe operation of the stations.

Fitness for duty

CNSC staff determined that while Bruce Power met the applicable regulatory requirements for
fitness for duty at Bruce A and B in 2018, they exceeded the hours-of-work limits at Bruce A and
B for certified staff on numerous occasions in order to maintain the minimum shift complement.

Of particular note were exceedances where certified staff worked over 16 hours in a 24-hr period
(one at Bruce A and three at Bruce B). Notwithstanding these exceedances, CNSC staff note that
the total number of hours-of-work violations reported at Bruce A and B displayed a significant
downward trend over 2017 and 2018. This trend was the result of improvements in the fitness-
for-duty programs at both Bruce A and B.

CNSC staff were satisfied with Bruce Power’s progress towards the implementation of CNSC
regulatory document REGDOC-2.2.4, Fitness for Duty: Managing Worker Fatigue, which was
completed as of December 31, 2018. CNSC staff were also continuing to monitor hours of work
through various compliance activities (e.g., review of licensee quarterly reports, event reports and
station condition records, Type II inspections, field inspections and desktop inspections).

Bruce Power was working toward the implementation of two additional CNSC regulatory
documents related to fitness for duty: REGDOC-2.2.4, Fitness for Duty, Volume II: Managing
Alcohol and Drug Use and REGDOC-2.2.4, Fitness for Duty, Volume III: Nuclear Security
Officer Medical, Physical, and Psychological Fitness. Background information and
implementation details are provided in section 2.2. CNSC staff were satisfied with Bruce Power’s
implementation plans and were monitoring its progress.

Operating performance

CNSC staff concluded that the operating performance SCA at Bruce A and B met or exceeded the
performance objectives and applicable regulatory requirements. As a result, each station received
a rating of “fully satisfactory” - unchanged for Bruce A and B from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable

Conduct of licensed activity Y Assessed, described Y Assessed, described
below below

Procedures Y Assessed, described Y Assessed, described
below below

Reporting and trending Y | Assessed, described | Y Assessed, described
below below

Outage management performance | Y | Assessed, described | Y Assessed, described
below below
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Safe operating envelope Y Assessed, but no Y Assessed, but no
significant significant
developments developments
Severe accident managementand | Y Assessed, described Y Assessed, described
recovery below below
Accident management and Y Assessed, described Y Assessed, described
recovery below below

Conduct of licensed activities

CNSC staff concluded that Bruce Power met or exceeded the applicable regulatory requirements
for the conduct of licensed activities at Bruce A and B in 2018. Bruce Power operated Bruce A
and B in a safe and secure manner within the bounds of its operating policies and principles
(OP&Ps) and operational safety requirements and with adequate regard for health, safety,
security, radiation and environmental protection and international obligations.

In 2018, Bruce A experienced one trip, two stepbacks and three setbacks. Bruce B experienced
one trip, no stepback and one setback. All transients were controlled properly and power
reduction was adequately initiated by the reactor control systems. There was no impact on reactor
safety. CNSC staff confirmed that Bruce Power staff followed approved procedures and took
appropriate corrective actions for all transients. Bruce Power’s target is to operate, on average,
with less than one trip for every14,000 hours of operation (based on the industry performance
target of less than 0.5 reactor trips per 7,000 hours of operation, which is discussed in

section 2.3). Bruce Power met this target and exceeded CNSC staff’s expectations by achieving
30,705 hours of operation without a reactor trip.

Procedures

CNSC staff determined that the procedures for Bruce A and B met the applicable regulatory
requirements in 2018. CNSC staff determined that Bruce Power had well-defined processes for
procedure preparation, review, validation, issuance and revision. Bruce Power had governance to
ensure that procedures for Bruce A and B were written in a consistent and usable manner. Bruce
Power had clearly documented expectations for procedural use and adherence and a process to
manage procedural change at Bruce A and Bruce B.

Reporting and trending

CNSC staff determined that Bruce Power’s reporting and trending met or exceeded the applicable
regulatory requirements and expectations in 2018 for Bruce A and B. Bruce Power’s reporting
was generally compliant with CNSC regulatory document REGDOC-3.1.1, Reporting
Requirements for Nuclear Power Plants.

During 2018, all scheduled reports were submitted to the CNSC in a timely manner and were
adequate.

During 2018, Bruce Power submitted to CNSC 79 event reports in accordance with
REGDOC-3.1.1. There was only one instance of a late event report (at Bruce A). All reported
events were followed up by Bruce Power with adequate corrective actions and root cause
analysis, when appropriate. Two events resulted in event initial reports and are described in table
22.
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Outage management performance

CNSC staff concluded that Bruce Power’s performance of outage management at Bruce A and B
met or exceeded the applicable regulatory requirements and expectations in 2018. CNSC staff
observed that Bruce Power demonstrated high levels of performance and achievement of
objectives during planned outages.

In 2018, Bruce A had three planned outages and Bruce B had one planned outage. In 2018,

Bruce A experienced seven forced outages at its four reactors. Bruce B experienced five forced
outages at its four reactors (mostly at Units 2 and 8). There were no process or equipment failures
at either station. All forced outages were manual and they were mainly caused by events related
to service equipment (main output transformer, bracket in the switchyard and solenoid valve
repair). CNSC staff determined that Bruce Power performed all outage-related undertakings
safely.

The leak of the PHT pump seal at Unit 4 initiated one of the forced outages at Bruce A (see table
25). CNSC staff performed a reactive inspection [BRPD-A-2018-003] and confirmed that Bruce
Power complied with the operational and procedural requirements during the pump seal failure
outage.

CNSC staff determined that all outage-related undertakings, including heat sink management at
Bruce A and B, were performed safely.

Severe accident management and recovery

CNSC staff determined that Bruce Power maintained a severe accident management program that
met the applicable regulatory requirements. In 2018, Bruce Power demonstrated the effectiveness
of its severe accident management guidelines through ongoing exercises and plant drills at both
Bruce A and B.

In 2018, CNSC staff continued a desktop review of the integrated accident management program
and emergency mitigating equipment guidelines at Bruce A and B. CNSC staff planned to
complete this review in 2019.

Accident management and recovery

CNSC staff determined that Bruce Power’s accident management and recovery programs met the
applicable regulatory requirements. There were only positive observations in this area in 2018.

At the inspection of the pump 4 seal failure at Unit 4 [BRPD-A-2018-003], CNSC staff
determined that Bruce Power’s response complied with the applicable accident management and
recovery requirements for the operator actions during the failure. The operations response to the
event was appropriate and stopped the leak as quickly as possible.

During the Bruce B Unit 8 fire event on the station service transformer in December 2018
(table 25), CNSC staff confirmed that Bruce Power demonstrated adequate performance of
accident management and recovery actions and properly activated its Emergency Management
Centre to provide additional support to the Bruce B fire response team. The fire was brought
under control and extinguished after several hours. Bruce Power.

Safety analysis

CNSC staff concluded that the safety analysis SCA at Bruce A and B met or exceeded the
performance objectives and applicable regulatory requirements. As a result, each station received
a “fully satisfactory” rating - unchanged from the previous year.

167



September 2019 Regulatory Oversight Report for
Canadian Nuclear Power Generating Sites: 2018

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable

Deterministic safety Y Assessed, described Y | Assessed, described below
analysis below
Probabilistic safety Y Assessed, described Y | Assessed, described below
assessment below
Criticality safety Y Assessed, described Y | Assessed, described below

below
Severe accident analysis Y Assessed, described Y | Assessed, described below

below
Management of safety Y |Assessed, see section2.4| Y Assessed, see section 2.4
issues

Deterministic safety analysis

CNSC staff concluded that Bruce Power’s deterministic safety analysis predicted adequate safety
margins and met or exceeded the applicable regulatory requirements at Bruce A and B in 2018.

Bruce Power had submitted an update of Part 3 of the safety report in December 2017 for both
Bruce A and B. It also implemented a safety analysis improvement program with updated
procedures designed to comply with CNSC regulatory document REGDOC-2.4.1, Deterministic
Safety Analysis. In accordance with the requirements in REGDOC-3.1.1, Bruce Power submitted
an update of sections of the safety report for both Bruce A and B in February 2018. CNSC staff
continued its review of the update in 2018.

In 2018, CNSC staff completed the review of the technical basis documents for common mode
events (CMEs) for Bruce A and B. There were no major findings from the review — the CME
analysis demonstrated continuous improvement in safety analysis by Bruce Power. At the end of
2018, CNSC staff were reviewing Bruce Power’s responses to comments on the analysis.

In 2018, CNSC staff reviewed Bruce Power’s submission on updated fire protection assessment
(fire protection code compliance review, fire hazard analysis and fire safe shutdown analysis) for
Bruce A and B. CNSC staff determined that the fire safety analysis submissions were acceptable
and met the applicable regulatory requirements; they also identified some areas for improvement
of the reports. The analyses were part of Bruce Power’s work to reduce the internal fire risk at
Bruce A to below its target value. That work was ongoing at the end of 2018 [RIB 14761].

Probabilistic safety assessment

CNSC staff determined that Bruce Power met or exceeded the applicable regulatory requirements
for probabilistic safety assessment (PSA) in 2018.

Bruce Power was in transition to implement CNSC regulatory document REGDOC-2.4.2,
Probabilistic Safety Assessment (PSA) for Nuclear Power Plants. In 2018, CNSC staff reviewed
and accepted Bruce Power’s PSA methodologies and computer codes for REGDOC-2.4.2
compliance. This included the review of the newly developed methodologies to address
REGDOC-2.4.2 requirements regarding the consideration of non-reactor radioactive sources, and
the different operational states. As part of the transition plan, Bruce Power submitted the new part
of the PSA update for REGDOC-2.4.2 compliance in June 2018. Bruce Power also submitted
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whole-Site PSA methodologies that were aligned with industry best practice and guidance
provided by COG. CNSC staff were reviewing these submissions. Full implementation of
REGDOC-2.4.2 was expected by June 2019.

In March 2018, Bruce Power also submitted a policy statement for the treatment of PSA results
that meet safety goals targets but not the administrative safety goals. CNSC staff’s review
concluded that Bruce Power’s policy was consistent with the Canadian nuclear industry’s practice
and that it met CNSC staff’s expectations.

Pursuant to the Record of Decision for the PROL renewal, the Commission requested that CNSC
staff provide an annual update on progress for the risk reduction plan to reduce the likelihood of
internal fires at Bruce A. Bruce Power was reviewing the Bruce A internal fire assessment results
for potential improvements. CNSC staff will review this plan and update the Commission as
appropriate [RIB 14761].

Criticality safety

CNSC staff determined that Bruce Power’s criticality safety program complied with the
applicable regulatory requirements. Both the booster fuel assemblies and fuel bundles for the
demonstration of low void reactivity fuel were in safe storage. There were no criticality events
and no ongoing issues identified at Bruce A and B during 2018.

Severe accident analysis

CNSC staff determined that Bruce Power maintained a severe accident analysis program that met
or exceeded the applicable regulatory requirements and expectations. Bruce Power continued to
support the industry R&D program in the area of severe accident analysis.

Bruce Power, in collaboration with other licensees, has developed the Severe Accident Software
Simulator Solution to improve its methods for the deterministic analysis of multi-unit severe
accidents.

Physical design

CNSC staff concluded that the physical design SCA at Bruce A and B met the performance
objectives and applicable regulatory requirements. As a result, each station received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Applic Notes Appli Notes
able cable

Design governance Y | Assessed, described below | Y | Assessed, described below
Site characterization Y |Assessed, but no significant| Y | Assessed, but no significant
developments developments
Facility design Y Not rated Y Not rated
Structure design Y | Assessed, described below | Y Assessed, described below
System design Y | Assessed, described below | Y | Assessed, described below
Component design Y | Assessed, described below | 'Y | Assessed, described below
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Design governance

Bruce Power complied with specific governance requirements in various design-related areas,
including environmental qualification, pressure boundary design and human factors in design.

Environmental qualification

In 2018, CNSC field inspections confirmed that Bruce Power adequately maintained the integrity
of environmentally-qualified barriers.

Pressure boundary design

In 2018, CNSC staff inspected the implementation of the pressure boundary program, as well as
reviewed the authorized inspection agency service agreement with the Technical Standards and
Safety Authority. CNSC staff determined that the implementation of the pressure boundary
program, for code classification and the design registration reconciliation process, met the
applicable regulatory requirements.

Human factors in design

In September 2018, Bruce Power completed a gap analysis and developed an implementation
plan to implement CSA standard N290.12-14, Human factors in design for nuclear power plants
by 2020. In March 2018, CNSC staff confirmed that Bruce Power’s updated program on human
factors in design complied with N290.12-14 [BRPD-AB-2018-004].

Structure design

Based on compliance activities conducted in 2018, including an inspection of the monitoring of
structures, systems and components (SSCs) with a particular focus on system and component
health monitoring [BRPD-B-2018-1058], CNSC staff concluded that there were no significant
concerns related to SSCs.

System design

CNSC staff concluded that Bruce Power met the applicable regulatory requirements regarding
system design in 2018, including those for electrical power systems and fire protection systems.

Electrical power systems

In 2018, Bruce Power continued to upgrade the controls for the standby generators (SGs). The
upgrades on the remaining SGs were on schedule and CNSC staff were satisfied with Bruce
Power’s progress. Bruce Power experienced several reportable events related to SGs testing in
2018. When Bruce Power is at the minimum number of SGs, it is prudent to test the remaining
SGs to confirm that they are functional and that safe operation is still supported. The
requirements in the OP&Ps do not allow testing when there is a minimum number of SG’s
available (resulting in a reportable event). CNSC staff agreed to Bruce Power’s proposal to revise
the OP&Ps to allow testing under those circumstances.

In 2018, CNSC staff inspected the Class III power system [BRPD-A-2018-2276] at Bruce A.
CNSC staff did not identify any non-compliances and confirmed that the previously negative
trend of the corrective maintenance backlog related to Class III power was improving.

Fire protection systems

In 2018, Bruce Power submitted an update on its seven-year capital project for fire protection.
UPDATE: CNSC staff were satisfied with the project plan and will continue to monitor project
execution through the IIP [RIB 14762].
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Bruce B experienced one reportable event in 2018 related to a portable generator fire. CNSC staff
reviewed the event report and found that Bruce Power’s corrective actions in response to the
event were acceptable.

Component design

CNSC staff concluded that Bruce Power met the applicable regulatory requirements regarding
component design in 2018 for Bruce A and B.

During the licence renewal in 2018, the Commission requested follow-up information on issues
related to the performance of certain components and equipment. The resolution of the issues
related to the pump seals for the primary heat transport system [RIB 14763 item (i)] is described
in table 25.

The Commission also requested information related to heavy water isolation valves in the
emergency coolant injection system for Bruce A, stemming from two events where a valve had
failed in the open position [RIB 14763 item (ii)]. The first failure occurred in 2015 and was
attributed to a vendor control issue, which was subsequently corrected. Although CNSC staff had
closed its review of the event, having determined that Bruce Power’s response was adequate, staff
continued in 2018 to verify the ongoing functioning of the isolation valves. The second failure
occurred in 2016 and was partly attributed to vibration in the primary heat transport system [RIB
14763 item (iii)]. Bruce Power made design changes to reduce vibration and also revised safety
system tests to align with design requirements. In 2018, a CNSC staff field inspection confirmed
that the corrective actions had been adequately implemented.

CNSC staff continued to confirm through compliance verification activities that the pump seals
and isolation valves functioned as required and that any other equipment performance issues were
being addressed by Bruce Power.

Fuel design

Bruce Power continued to have a mature reactor fuel inspection and monitoring program. CNSC
staff were satisfied with the fuel performance results assessed in 2018. Bruce Power operated its
reactors within the design and operating limits in its licensing basis. The number of defects
observed due to debris fretting at units 1 and 2 of Bruce A have decreased from the highs
experienced after their return to service back down to levels comparable with units 3—38.
However, the station average defect rate slightly exceeded the CNSC expectation of one defect
per unit per year. Overall, CNSC staff determined that Bruce Power adequately managed fuel
performance issues while maintaining safe operations.

In 2018, Bruce Power continued to implement corrective action under the IIP to address increased
fuel bundle vibration due to acoustically active channels at Bruce B.

Filtered venting

In January 2018, Bruce Power submitted a plan and schedule for the installation of a containment
filtered venting system at both Bruce A and B. CNSC staff confirmed that Bruce Power had
adequately completed the first milestone (conceptual design and selection of a dry, inline muffler-
type venting system). Bruce Power was tracking installation of the system through the IIP.

Fitness for service

CNSC staff concluded that the fitness for service SCA at Bruce A and B met the performance
objectives and applicable regulatory requirements. As a result, each station received a
“satisfactory” rating - unchanged from the previous year.
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Refer to section 3.3.0 for Bruce Power’s deliverables on the IIP that are related to fitness for
service.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable

Equipment fitness for service / Y | Assessed, described | N Assessed, described
equipment performance below below

Maintenance Y Assessed, described Y Assessed, described
below below

Structural integrity Y | Assessed, described | Y Assessed, described
below below

Aging management Y | Assessed, described | Y Assessed, described
below below

Chemistry control Y Assessed, described Y Assessed, described
below below

Periodic inspection and testing Y | Assessed, described | N Assessed, described
below below

Equipment fitness for service/equipment performance

CNSC staff determined that the overall equipment fitness for service and performance at Bruce A
and B were satisfactory and met the applicable regulatory requirements.

Bruce Power performed a detailed root cause analysis of the seal failure of the Unit 4 PHT pump
(see table 25) and presented the findings to the Commission in 2018. It was determined that there
was a design deficiency with the segmented carbon bushing. Its lateral movement with the pump
shaft was limited, causing a hard rub. Repairs were completed and the unit was returned to
service. CNSC’s reactive inspection for the pump seal failure [BRPD-A-2018-003] confirmed
that Bruce Power’s additional measures to prevent reoccurrence of this event were adequate.
CNSC staff will continue monitoring equipment performance at Bruce A and B.

CNSC staff inspected Bruce B’s low pressure service water system [BRPD-B-2018-00784] and
identified a procedural non-compliance of low safety significance related to system health
monitoring. Bruce Power developed a corrective action plan to ensure the accuracy of system
health reports, which CNSC staff found acceptable.

In 2018, CNSC staff also inspected the monitoring of SSCs at Bruce B [BRPD-B-2018-1058] and
identified only positive observations, confirming compliance with the applicable regulatory
requirements.

CNSC staff also determined that the reliability program at Bruce A and B met the applicable
regulatory requirements. For Bruce A, all special safety systems met their unavailability targets in
2018 with the exceptions of emergency cooling injection (ECI) for Unit 3 and negative pressure
containment (NPC) for Unit 4. The ECI system for Unit 3 exceeded the unavailability target
because of a faulty limit switch caused by vibration. The NPC system for Unit 4 exceeded the
unavailability target because of the removal of airlock dykes during installation of equipment
during a planned outage. There was no significant impact on nuclear safety as a result of these
unavailabilities. CNSC staff continued to monitor Bruce Power’s corrective actions.
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For Bruce B Units 5-8, all special safety systems met their unavailability targets in 2018.
Maintenance

CNSC staff determined that Bruce Power’s maintenance program met the applicable regulatory
requirements in 2018. The maintenance-related inspections and reviews did not identify major
issues in 2018.

The average preventive maintenance completion ratios were 88 percent for Bruce A and 89
percent for Bruce B. The maintenance backlog results for Bruce A and B are provided in tables
27 and 28, respectively.

Table 27: Three-year trend of maintenance backlogs and deferrals for critical components
for Bruce A, 2016 to 2018

Parameter Average quarterly Quarterly 2018 | Industry
work orders per unit work orders average
2016 | 2017] 2018 Q1[ Q2| Q3] Q4| for2018
Corrective maintenance backlog 2 3 0 0] 0] 0] O 1
Deficient maintenance backlog 123 100 13 | 14| 12| 12] 15 16
Deferrals of preventive maintenance 12 6 1 01 0f 0] 1 4

Table 28: Three-year trend of maintenance backlogs and deferrals for critical components
for Bruce B, 2016 to 2018

Parameter Average quarterly Quarterly 2018 | Industry
work orders per unit work orders average
2016 | 2017 | 2018 [ Q1] Q2] Q3 |q4| for2018
Corrective maintenance backlog 3 2 0 00 0[O 1
Deficient maintenance backlog 165 127 19 | 28| 15| 14| 18 16
Deferrals of preventive maintenance 14 7 0 0] 0] 0f 1 4

For both Bruce A and Bruce B, Bruce Power reduced its critical maintenance backlogs and the
number of deferrals of preventive maintenance for critical components. CNSC staff determined
that the maintenance backlogs and number of preventive maintenance deferrals for critical
components had low overall safety significance and were therefore acceptable for both Bruce A
and B.

Structural integrity

CNSC staff concluded that the SSCs required for safe operation continued to meet the structural
integrity requirements established in the design basis or in CNSC accepted standards and
guidelines for both Bruce A and B.

In 2018, pressure boundary inspections results were evaluated by Bruce Power to confirm that
structural integrity margins were maintained for elements of the primary heat transport and
auxiliary systems, steam generators, feeders and pressure tubes. Bruce Power demonstrated that
all inspected SSCs were determined to be fit-for-service prior to returning a unit to service
following an outage.
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Aging management

CNSC staff concluded that Bruce Power’s aging management program met the applicable
regulatory requirements at Bruce A and B in 2018

Bruce Power is licensed to operate up to 300,000 equivalent full power hours (EFPH) for fuel
channels. This is the maximum operational time expected for the units before they begin an MCR
outage, during which the fuel channels will be replaced.

Bruce Power’s program to support safe operation is required to confirm that fuel channel
structural integrity margins are maintained. CNSC staff determined that Bruce Power had
adequate programs in place to confirm that fuel channels were fit for service for near-term
operation.

In terms of fracture toughness, the CSA Group standards impose two requirements for licensees
to i) monitor conditions that might indicate reduced pressure tube toughness and ii) only use
pressure tube toughness models within their validity limits. Since the best predictor of reduced
pressure tube toughness is hydrogen equivalent concentration (Heq), licensees address
requirement 1) by monitoring the point at which pressure tubes cross certain thresholds of Heq
concentration (e.g., 70 and 100 ppm; see section 2.6). If exceeded, the licensee must satisfy
CNSC staff that it understands the number of affected pressure tubes and has plans to mitigate the
risk posed by continued operation of those tubes. To address requirement ii), CNSC staff requires
that licensees verify the validity limits for their pressure tube toughness models. The Heq limit for
industry’s current toughness model is 120 ppm.

Bruce Power predicted that some pressure tubes will reach the Heq validity limit of 120 ppm
before reaching the licensing limit of 300,000 EFPH of operation. Bruce Power committed to
submit a technical basis document for a new fracture toughness model in 2020. The new model
will improve on the existing (CNSC-accepted) version by addressing industry OPEX with the
latter as well as increasing the Heq validity limit beyond 120 ppm [RIB 14757]. See section 2.6
for background information.

In 2018, CNSC staff reviewed Bruce Power’s submission on acceptance of the industry’s
proposed probabilistic fracture protection methodology and acceptance criteria. CNSC staff found
this methodology to be generally acceptable, but concluded that the proposed acceptance criteria
could not be immediately accepted and further discussion was required (this applied to all NPPs).

Chemistry control

CNSC staff determined that Bruce Power’s chemistry control program met the applicable
regulatory requirements for Bruce A and B in 2018.

In 2018, CNSC staff concluded that Bruce A and B adequately maintained its chemistry control
program within the applicable regulatory requirements. Its chemistry performance was
demonstrated by acceptable values of the “chemistry index” and “chemistry compliance index”
performance indicators. Refer to section 2.6 for more details on these performance indicators.

Chemistry control requirements are important for the effective functioning of OPGSS. During the
planned outages of Units 1 and 4 in 2018, CNSC staff confirmed that Bruce Power complied with
the chemistry control requirement for OPGSS [BRPD-A-2018-001 and BRPD-A-2018-002].

There were no chemistry-related incidents at Bruce A or B in 2018.
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Periodic inspections and testing

CNSC staff determined that Bruce Power had adequate and well-maintained periodic inspection
programs (PIPs) in place at Bruce A and B for pressure boundary systems, containment
components and containment structures.

Bruce Power and the other NPPs have a relief valve testing program to confirm that overpressure
protection devices on pressure boundary systems can perform their intended function in the event
of operating pressure transients. CNSC staff noted an improvement in the test results for Bruce
Power in 2018 - the number of reported relief valve test failures due to seat adhesion on balance
of plant pressure boundary systems was down from 25 in 2017 to 5 in 2018.

Radiation protection

CNSC staff concluded that the radiation protection SCA at Bruce A and B met or exceeded the
performance objectives and applicable regulatory requirements. As a result, each station received
a “fully satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable

Application of ALARA Assessed, described below Assessed, described below

Worker dose control Assessed, described below Assessed, described below

Radiation protection program Assessed, described below Assessed, described below
performance

Radiological hazard control

Assessed, described below Assessed, described below

<< <|=|=
<< <]

Assessed, described below Assessed, described below

Estimated dose to public

Application of ALARA

CNSC staff concluded that the application of ALARA by Bruce Power met or exceeded
applicable regulatory requirements. CNSC staff determined that Bruce Power implemented a
highly effective and well-documented program, based on industry best practices, to keep doses to
persons as low as reasonably achievable (ALARA) at Bruce A and B. CNSC staff verified that
Bruce Power used ALARA initiatives, work planning, and dose monitoring and control to work
towards the challenging ALARA targets established at Bruce A and B.

CNSC staff observed that ALARA initiatives were clearly defined and had assigned owners and
target completion dates. The implementation and effectiveness of the ALARA initiatives at Bruce
A and B and collective radiation exposure performance were tracked by Bruce A and B ALARA
committees that hold action holders accountable for meeting targets. Bruce Power regularly
reported its progress on implementing ALARA initiatives to the CNSC.

In 2018, Bruce Power met its year-end collective radiation exposure (CRE) target. The largest
contributor to CRE at Bruce A and B was the outage-related work (approximately 91%). Bruce
Power performed better than its collective dose targets for both planned outages and on-line
operations.
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Worker dose control

CNSC staff determined that Bruce Power met or exceeded the applicable regulatory requirements
to measure and record doses received by workers at Bruce A and B. Compliance verification
activities conducted in 2018 indicated that worker dose control was highly effective [BRPD-AB-
2018-001, BRPD-A-2018-001, BRPD-AB-2018-007 and BRPD-AB-2018-0895].

In 2018, radiation doses to workers were below the regulatory dose limits and action levels
established in the Bruce Power radiation protection program. The individual and collective dose
information for workers at Bruce A and B is provided in section 2.7. CNSC staff observed that
there were no adverse trends or safety-significant unplanned exposures due to the licensed
activities at Bruce A and B. Additionally, there were no event reports related to worker dose
control in 2018.

Radiation protection program performance

CNSC staff determined that the Bruce Power radiation protection program met or exceeded the
applicable regulatory requirements. CNSC staff confirmed that Bruce Power continually
measured the performance of its radiation protection program against industry-established
objectives, goals and targets.

Bruce Power’s radiation protection program documents and supporting procedures were updated
on a regular basis, taking into account (OPEX) and industry best practices. Additionally,
improvements to the program were made using self-assessments and effectiveness reviews.
CNSC staff concluded that the oversight applied by Bruce Power in implementing and improving
the radiation protection program was effective in protecting workers at Bruce A and B in 2018.
CNSC staff determined that there were no adverse trends or safety-significant findings associated
with this specific area.

Radiological hazard control

CNSC staff determined that Bruce Power implemented radiological hazard controls that met or
exceeded the applicable regulatory requirements.

There were no action level exceedances for surface contamination identified at Bruce A and B in
2018. The performance indicators in the radiological hazard control area for Bruce A and B
showed that both stations achieved their targets for personal contamination events. Good
performance was also noted for loose contamination events.

Compliance verification activities in 2018 indicated highly effective radiological hazard control
at the Bruce A and B [BRPD-AB-2018-001, BRPD-A-2018-001, BRPD-A-2018-002, BRPD-
AB-2018-007 and BRPD-AB-2018-0895].

Estimated dose to the public

CNSC staff determined that Bruce Power ensured the protection of the public in accordance with

the Radiation Protection Regulations. In 2018, the reported estimated dose to the members of the

public from the Bruce site was 0.0017 mSv, well below the annual public dose regulatory limit of
1 mSv. See section 2.7 for additional data.

Conventional health and safety

Bruce Power continued to implement and maintain a safe conventional health and safety program
at Bruce A and B in accordance with provincial and federal regulatory requirements. CNSC staff
concluded that the conventional health and safety SCA at Bruce A and B met or exceeded the
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applicable regulatory requirements. As a result, Bruce A and B received “fully satisfactory”
ratings - unchanged from the previous year for Bruce A and improved for Bruce B, where it was
satisfactory in 2017.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable
Performance Y |Assessed, described below| Y |Assessed, described below
Practices Y |Assessed, described below| Y |Assessed, described below
Awareness Y |Assessed, described below| Y |Assessed, described below

Performance

CNSC staff determined that Bruce Power met or exceeded the applicable regulatory requirements
for conventional health and safety performance in 2018. Health and safety related events were
promptly reported by Bruce Power to the CNSC on an ongoing basis.

The “accident severity rate” (ASR) performance indicator for Bruce A and B decreased from 2.8
in 2017 to 1.2 in 2018 (the number of “calendar days lost” at Bruce A and B decreased
significantly from 116 in 2017 to 49 in 2018). The “accident frequency” (AF) performance
indicator for Bruce A and B decreased from 0.46 in 2017 to 0.38 in 2018. CNSC staff found the
ASR and AF values at Bruce A and B to be acceptable. Additional descriptions of AF and ASR
data are provided in section 2.8.

Practices

CNSC staff determined that conventional health and safety practices met or exceeded regulatory
requirements at Bruce A and B in 2018. CNSC staff activities confirmed that the conventional
health and safety work practices and conditions at Bruce A and B continued to achieve a high
degree of personnel safety.

Awareness

CNSC staff determined that Bruce Power’s awareness met or exceeded the applicable regulatory
requirements in 2018 at Bruce A and B. All deficiencies noted during inspections were
adequately addressed throughout the year. CNSC staff also noticed improved housekeeping at
Bruce A and B in 2018.

Environmental protection

CNSC staff concluded that the environmental protection SCA at Bruce A and B met the
performance objectives and applicable regulatory requirements. As a result, each station received
a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.
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BRUCE A BRUCE B

Specific Area Appli Notes Appli Notes
cable cable

Effluent and emissions Y |Assessed, described below| Y |Assessed, described below
control (releases)
Environmental management Y |Assessed, described below| Y |Assessed, described below
system
Assessment and monitoring Y |Assessed, described below| Y |Assessed, described below
Protection of the public Y |Assessed, described below| Y |Assessed, described below
Environmental risk Y |Assessed, described below| Y |Assessed, described below

assessment

Effluent and emissions control (releases)

CNSC staff observed that all airborne and waterborne radiological releases from Bruce A and B
remained below the regulatory limits and action levels in 2018. The releases are shown in figures
18 and 19 for Bruce A and B, respectively, as percentages of the applicable derived release limits
(DRLs). The absolute values of the releases and DRLs are provided in Appendix H.

Figure 18: Effluent and emissions at Bruce A as percentages of DRLs
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Figure 19: Effluent and emissions at Bruce B as percentages of DRLs
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Bruce Power implemented CSA Group Standard N288.5-11, Effluent monitoring programs at
Class I nuclear facilities and uranium mines and mills by December 31, 2018.

Environmental management system

CNSC staff determined that environmental risks associated with its nuclear activities were
adequately assessed. Bruce Power implemented an environmental management program in
accordance with CNSC regulatory document REGDOC-2.9.1, Environmental Protection Policies,
Programs and Procedures (2013) to prevent or mitigate adverse environmental effects at Bruce A
and B. Bruce Power plans to implement the 2017 revision of REGDOC-2.9.1 by December 31,
2020.

Assessment and monitoring

CNSC staff determined that Bruce Power’s programs for assessment and monitoring met the
applicable regulatory requirements in 2018. CNSC staff confirmed that control, monitoring,
analysis and reporting of environmental data and associated processes were well-developed and
consistently implemented. Bruce Power implemented CSA Group standard N288.4-10,
Environmental monitoring programs at class I nuclear facilities and uranium mines and mills at
the end of 2018.

Based on the review of the 2018 environmental monitoring data, CNSC staff concluded that the
public and the environment in the vicinity of Bruce Power were protected.

CNSC staff did not conduct independent environmental monitoring around Bruce A and B in
2018. The most recent results from 2016 are available on the CNSC’s IEMP webpage
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(http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/bruce.cfm), and
indicated that there were no expected health impacts in the vicinity of Bruce A and B.

In February 2018, CNSC staff inspected the monitoring of fish impingement [BRPD-AB-2018-
003] and identified a need to ensure that only qualified workers perform impingement
monitoring. In August 2018, CNSC staff confirmed that all corrective actions were adequately
implemented by Bruce Power. Overall, CNSC staff concluded that the monitoring program met
the applicable requirements and that fish populations were adequately protected at Bruce A

and B.

Bruce Power continued satisfactory progress in 2018 towards full implementation of CSA Group
standard N288.7-15, Groundwater protection programs at Class I nuclear facilities and uranium
mines and mills by December 31, 2020.

Protection of the public

CNSC staff confirmed that the public in the vicinity of the Bruce site was protected from
hazardous substances and that there were no expected health impacts from operations in 2018.

In 2018, CNSC staff observed two minor toxicity exceedances and one ammonia exceedance of
the provincial regulatory limits at Bruce A and 1 ammonia exceedance of these limits at Bruce B.
CNSC staff confirmed that Bruce Power took appropriate corrective actions to prevent
recurrence.

Dose to the public is discussed in section 3.3.7.
Environmental risk assessment

CNSC staff determined that Bruce Power implemented an effective environmental risk
assessment (ERA) at the Bruce site in accordance with the applicable regulatory requirements.

In June 2017, Bruce Power submitted an updated ERA to meet the requirements in CSA Group
standard N288.6-12, Environmental risk assessments at Class I nuclear facilities and uranium
mines and mills. Bruce Power submitted revisions to the ERA in October 2017 and December
2018 to address comments from CNSC and Environment and Climate Change Canada. CNSC
staff concluded that Bruce Power had taken adequate measures to protect human health and the
environment.

3.3.10 Emergency management and fire protection

CNSC staff concluded that the emergency management and fire protection SCA at Bruce A and B
met the performance objectives and applicable regulatory requirements. As a result, each station
received a “satisfactory” rating - unchanged from the previous year.

CNSC staff determined that Bruce Power implemented comprehensive conventional, nuclear and
fire emergency response capabilities at all times for Bruce A and B. This included personnel and
equipment for medical, HAZMAT, search and rescue, and fire response.

Bruce Power conducts training and exercises annually to ensure the facilities have adequate

emergency notification and response capability. The Bruce Power emergency response team
(ERT) is part of the shift minimum complement and will respond to events within the Bruce
Power protected area (including the WWMF) at any time.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.
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. BRUCE A BRUCE B
RSO Applicable Notes Applicable Notes
Conventional emergency Y Assessed, described Y Assessed, described
preparedness and response below below
Nuclear emergency Y Assessed, described Y Assessed, described
preparedness and response below below
Fire emergency preparedness Y Assessed, described Y Assessed, described
and response below below

Nuclear emergency preparedness and response

CNSC staff determined that Bruce Power maintained a comprehensive nuclear emergency
preparedness and response capability that met all applicable regulatory requirements.

Bruce Power was transitioning to compliance with CNSC regulatory document REGDOC-2.10.1,
Version 1, Nuclear Emergency Preparedness and Response by a target date of December 31,
2018.

UPDATE: Bruce Power became fully compliant with REGDOC-2.10.1, version 1 in February
2019.

Bruce Power implemented the disaster LAN (DLAN) electronic data management system in
2018. In response to a CNSC staff request in 2017, per sub-section 12(2) of the General Nuclear
Safety and Control Regulations, Bruce Power committed to investigate options for automatic
connectivity between plant data systems and the electronic data transfer system. In 2018, Bruce
Power started to investigate options for this automated connectivity.

UPDATE: In 2019, Bruce Power was preparing to submit its feasibility assessment of DLAN or
Non-DLAN options for automatic electronic data transfer to the CNSC [RIB 14755].

Bruce Power continued to support offsite emergency management organizations and
commitments throughout 2018.

UPDATE: In 2019, Bruce Power was planning a full-scale emergency exercise named Huron
Resilience. This exercise will test Bruce Power’s ability to respond to a full-scale nuclear
emergency with the involvement of federal, provincial and municipal partners.

Fire emergency preparedness and response

CNSC staff determined that Bruce Power implemented a fire protection program that met the
applicable regulatory requirements.

Bruce Power has an extensive fire drill and training program, which includes a new Emergency
and Protective Services Training Facility at the Bruce site for live fire training.

In December 2018, Bruce B experienced a fire at Unit 8 when the station service transformer had
an instantaneous fault that resulted in a fire and automatic isolation (see table 25). The fire was
extinguished by the deluge system, as designed. At the end of 2018, Bruce Power was conducting
a root cause analysis and CNSC staff were reviewing the details of the event and response. All
aspects of the emergency response were considered adequate. The Ontario Ministry of
Environment inspected the site and reported that it was satisfied with Bruce Power’s containment
actions.

In 2018, Bruce Power continued its radio system replacement and updates to radio
communications to address issues identified in an earlier fire drill at Bruce A and B. The
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initiation, development and definition phases were completed in 2018. CNSC staff were satisfied
with the progress of the improvements in 2018. Radio field installation will progress throughout
2019 and 2020; Bruce Power’s update on the project status and schedule is expected in
September 2019.

3.3.11 Waste management

CNSC staff concluded that the waste management SCA at Bruce A and B met the performance
objectives and applicable regulatory requirements. As a result, each station received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” ratings of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff refinement of its criteria for
“fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable
Waste characterization Y Assessed, but no Y Assessed, but no
significant developments significant developments

Waste minimization Assessed, described below, Assessed, described below

Waste management practices Assessed, described below, Assessed, described below

<] < | =
<] < | =

Decommissioning plans Assessed, described below Assessed, described below

Waste minimization

CNSC staff determined that Bruce Power’s waste management program for minimizing
radioactive waste met the applicable regulatory requirements. There were mainly positive
observations from field inspections in this area in 2018, which confirmed that all radioactive
waste was properly bagged and located in proper laydown areas.

Waste management practices

CNSC staff determined that Bruce Power’s waste management practices met the applicable
regulatory requirements and were effective for both radioactive and hazardous waste in 2018.
Bruce Power implemented waste management procedures to ensure that waste generated at the
facility was properly separated. A CNSC staff field inspection also confirmed that Bruce Power
met the requirements for the transfer of radioactive waste at Bruce A and B [BRPD-AB-2018-
0895].

Bruce Power implemented CSA Group standard N292.3-14, Management of low- and
intermediate-level radioactive waste by October 2018.

Decommissioning plans

As the owner of the site, OPG is responsible for maintaining the decommissioning plans for
Bruce A and B,. In 2017, the preliminary decommissioning plans (PDPs) and associated financial
guarantees had been revised for the period up to 2022. The PDPs for Bruce A and B met or
exceeded the applicable regulatory requirements in 2018.

A deferred decommissioning strategy was selected for the decommissioning of Bruce A and B.
The associated financial guarantees are discussed in section 2.15.
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3.3.12 Security

CNSC staff concluded that the security SCA at the Bruce A and B sites met the performance
objectives and applicable regulatory requirements. As a result, Bruce A and B received
“satisfactory” ratings in 2018 - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B
Specific Area Appli Notes Appli Notes
cable cable
Assessed, described below
Assessed, described below
Assessed, described below
Assessed, described below

Assessed, described below
Assessed, described below
Assessed, described below
Assessed, described below

Facilities and equipment
Response arrangements
Security practices

Drills and exercises

=<
=<

Facilities and equipment

CNSC staff determined that Bruce Power met the applicable regulatory requirements for facilities
and equipment at Bruce A and B. Bruce Power continued to sustain its security equipment
through life cycle management at Bruce A and B. No significant equipment failures were
reported to the CNSC in 2018.

Cyber Security

CNSC staff concluded that the cyber security program at Bruce A and B met the applicable
regulatory requirements.

Bruce Power continued to update its cyber security program at Bruce A and B to comply with
CSA Group standard N290.7-14, Cyber security for nuclear power plants and small reactor
facilities by December 31, 2020. CNSC staff reviewed the annual update on the implementation
0f N290.7-14 and determined that Bruce Power’s overall implementation progress was acceptable
and on target.

Response arrangements

CNSC staff concluded that Bruce Power met the applicable regulatory requirements for response
arrangements in 2018. CNSC staff confirmed that most observations related to response
arrangements noted during the 2018 security exercise were addressed satisfactorily. CNSC staff
were satisfied with the progress towards resolution of the remaining observations.

In May 2018, CNSC staff inspected security [BRPD-AB-2018-006] and did not identify any non-
compliances.

Security practices

CNSC staff determined that Bruce A and B implemented security practices that met the
applicable regulatory requirements in 2018. Bruce Power had a multifaceted security awareness
program that was fully integrated into its governance process. CNSC staff concluded that there
were no safety-significant issues for this specific area.

In 2018, Bruce Power introduced a new electronic hand-held database tracking tool, which was
being utilized by the nuclear response force personnel while conducting security patrols of vital
areas. This tool provided the opportunity for immediate deficiency reporting and work order
initiation related to security practices, facilities and equipment.
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Drills and exercises

CNSC staff determined that Bruce Power’s drill and exercise program met the applicable
regulatory requirements in 2018.

Bruce Power conducted its biennial security exercise under the CNSC performance testing
program in March 2018 and conducted an effective self-evaluation. At the end of 2018, Bruce
Power was implementing appropriate corrective actions to the satisfaction of CNSC staff.

3.3.13 Safeguards and non-proliferation

CNSC staff concluded that the safeguards and non-proliferation SCA at Bruce A and B met the
performance objectives and all applicable regulatory requirements. As a result, each station
received a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

BRUCE A BRUCE B

Specific Area Appli Notes Appli Notes

cable cable
Nuclear material accountancy Y Assessed, but no Y Assessed, but no
and control significant developments significant developments
Access and assistance to the Y |Assessed, described below| Y Assessed, described
IAEA below
Operational and design Y |Assessed, described below| Y Assessed, described
information below
Safeguards equipment, Y |Assessed, described below| Y Assessed, described
containment and surveillance below

Access and assistance to the IAEA

Pursuant to the Canada/IAEA safeguards agreements and the facility’s licence condition, Bruce
Power granted adequate access and assistance to the IAEA for safeguards activities, including
inspections and the maintenance of equipment, at Bruce A and B. See section 2.13 for additional
details and a description of the verification activities conducted.

Operational and design information

CNSC staff confirmed that Bruce Power met the applicable regulatory requirements for
operational and design information for Bruce A and B. See section 2.13 for additional
information.

Bruce Power submitted its annual operational program with quarterly updates for Bruce A and B
to the CNSC on time. Bruce Power submitted the annual update to the information pursuant to the
IAEA Additional Protocol to the CNSC on time. CNSC staff were satisfied with the information
provided and concluded that it met CNSC’s submission requirements.

Bruce Power submitted an updated design information questionnaire for both Bruce A and Bruce
B in 2018. CNSC staff were reviewing the information provided.
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Safeguards equipment, containment and surveillance

Bruce Power granted access and provided assistance to the IAEA in September 2018 for a site
survey to determine potential siting locations of additional IAEA surveillance equipment, with
the goal of optimizing the current safeguards approach at Bruce and B.

3.3.14 Packaging and transport

CNSC staff determined that Bruce Power had a packaging and transport program for Bruce A and
B that ensured compliance with the Packaging and Transport of Nuclear Substances Regulations,
2015 and the Transportation of Dangerous Goods Regulations. The program was effectively
implemented and the transport of nuclear substances to and from the facility was conducted in a
safe manner. As a result, Bruce Power received “satisfactory” ratings - unchanged from the
previous year.

The following table lists the specific areas under this SCA, explains their applicability for Bruce
A and B and provides notes regarding the assessments for the 2018 regulatory oversight report.

Bruce A Bruce B
Specific Area Appli Notes Appli Notes
cable cable
Package design and Y |Assessed, described below| Y |Assessed, described below
maintenance
Packaging and transport Y |Assessed, described below| Y |Assessed, described below
Registration for use Y |Assessed, described below| Y |Assessed, described below

Package design and maintenance, packaging and transport and registration for use

In 2018, CNSC staff conducted a field inspection of packaging and transport and a Type 11
inspection of the transport and packaging of Class 7 materials at Bruce A and B [BRPD-AB-
2018-002]. CNSC staff verified that all employees who were engaged in transport-related
activities were adequately trained, radioactive materials to be transported were appropriately
classified and packaged, all safety markings were appropriately displayed on packages and the
documentation accompanying the shipments was properly completed.

No items of non-compliance were noted during the field inspection. CNSC staff noted four non-
compliances during the Type II inspection, which were administrative in nature and had no safety
significance. CNSC staff were satisfied with Bruce Power’s actions to prevent recurrence.
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3.4

WWMF and RWOS-1

The licensed site consists of the Western Waste Management Facility (WWMF) and the
Radioactive Waste Operations Site-1 (RWOS-1). This section presents CNSC staff’s assessment
of OPG’s performance at the WWMF and RWOS-1 for each SCA. General information relevant
to the SCAs is provided in section 2. The CNSC regulatory documents and CSA Group standards
that were identified as regulatory requirements for the WWMEF, as of December 2018, are listed
in Appendix E. RWOS-1 has a different set of regulatory requirements than the WWMEF due to its
lower risk (they are listed in the licence for RWOS-1).

Unless stated otherwise, CNSC staff assessments and conclusions provided in this section
regarding the WWMF also pertain in general to RWOS-1.

Overall CNSC staff assessment

The CNSC staff assessment of OPG’s performance at the WWMF and RWOS-1 for 2018 resulted
in the performance ratings shown in table 29.

Table 29: Performance ratings for the WWMF and RWOS-1, 2017

Safety and control area Rating
Management system SA
Human performance management SA
Operating performance SA!
Safety analysis SA!
Physical design SA
Fitness for service SA
Radiation protection SA
Conventional health and safety SA!
Environmental protection SA
Emergency management and fire protection SA
Waste management SA
Security SA
Safeguards and non-proliferation SA
Packaging and transport SA

Legend: FS — fully satisfactory SA — satisfactory

BE — below expectations UA — unacceptable
Notes: ! The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria

for “fully satisfactory” ratings and not due to a decline in performance.

For 2018, CNSC staff reviewed the criteria for rating the specific areas under the SCAs. Besides
assessing licensees against continually evolving requirements, CNSC staff also refined its criteria
for “fully satisfactory” ratings based on industry best practice. Some ratings that were rated “fully
satisfactory” in 2017 have been rated “satisfactory” in 2018 in the context of the revised criteria.
The revision of criteria also led to the decision to not include an overall rating for each facility
(overall ratings were included in the regulatory oversight report for 2017).
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3.4.0

Based on the assessments of the SCAs and other observations in 2018, CNSC staff concluded that
OPG operated the WWMF and RWOS-1 safely, upheld its responsibilities for safety and
promoted a healthy safety culture.

Introduction

The WWMF and RWOS-1 are located at the site of the nuclear generating stations at Bruce A
and Bruce B on the east shore of Lake Huron, in Tiverton, Ontario, 20 kilometers northeast of
Kincardine and 30 kilometers southwest of Port Elgin. The CNSC regulates the WWMF under a
waste facility operating licence (WFOL) and the RWOS-1 under a waste nuclear substance
licence (WNSL). The WWMF and RWOS-1
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are owned and operated by OPG.

At the WWME, OPG processes and stores dry storage containers (DSCs) containing used nuclear
fuel (high-level radioactive waste) generated solely at Bruce A and B. At this facility, OPG also
manages the low- and intermediate-level radioactive wastes (L&ILW) generated from the
operation of OPG-owned facilities including the DNGS, DWMF, PNGS, PWMF, Bruce A and B,
and WWMF. Finally, OPG manages the L&ILW generated from the refurbishment of Bruce A at
the WWMF.

The WFOL for the WWMF allows limited activities of import and export of nuclear substances,
which occur primarily as contaminants in laundry, packaging, shielding or equipment.

The WFOL spans two separate areas - the L&ILW Storage Facility and the Used Fuel Dry
Storage Facility (UFDSF) - within the overall boundary of the Bruce site. The L&ILW Storage
Facility consists of the Waste Volume Reduction Building, the Transportation Package
Maintenance Building, 14 above-ground low-level storage buildings (LLSBs), two above-ground
refurbishment waste storage buildings, and various in-ground containers, trenches, and tile holes
for the storage of ILW. The UFDSF is located within its own protected area, separate from the
protected area of Bruce A and B, but within the boundary of the Bruce site. The UFDSF contains
one DSC processing building and four DSC storage buildings (Storage Buildings #1, #2, #3, and
#4). The WWMF currently has the capacity to store 2,000 DSCs. The transfer of loaded DSCs
from Bruce A and B to the WWMF is conducted on property controlled by Bruce Power and
OPG, with a security escort.

Under the WFOL for the WWMF, OPG is authorized to construct four additional DSC storage
buildings (Storage Buildings #5, #6, #7 and #8), 11 additional LLSBs, 270 additional in-ground
containers, 30 in-ground containers for heat exchangers, one large-object processing building, and
one waste sorting building. The new structures will provide additional storage for used nuclear
fuel and additional storage and processing facilities to manage L&ILW.
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At RWOS-1, OPG stores L&ILW generated at the Douglas Point Nuclear Generating Station and
PNGS Units 1-4. The RWOS-1 site comprises a number of in-ground waste storage structures,
including concrete-lined trenches and steel-lined concrete holes.

Licensing

Following a public hearing on April 12, 2017, the Commission renewed the WFOL for the
WWMF for a period of 10 years until May 31, 2027. The WNSL for RWOS-1 is indefinite, i.e., it
has no expiry date. No licensing actions were conducted for the WWMF or RWOS-1 in 2018.

License Conditions Handbook

The licence conditions handbook (LCH) for the WWMF was not revised in 2018. However, OPG
implemented several CNSC REGDOCSs and CSA Group standards in 2018. Future revisions of
the LCH will reflect those new publications (or new versions of existing publications) as sources
of compliance verification criteria for the WWMEF.

The RWOS-1 licence does not currently have an associated LCH.
Event initial reports

No event initial reports pertaining to the WWMF or RWOS-1 were submitted to the Commission
for the period January 1, 2018 to June 1, 2019.

Compliance program

The annual CNSC effort on the compliance program is tabulated in Error! Reference source not
found. for the WWMF and RWOS-1. The inspections conducted at the WWMF and RWOS-1
that were considered in CNSC staff assessments in this regulatory oversight report are included in
table 30 (inspection reports were included if they were sent to OPG by January 31, 2019).

Table 30. List of inspections at the WWMF and RWOS-1

Safety and
control area

Inspection

Inspection title report sent

Western Waste Management Facility Baseline Inspection
Fourth Quarter FY 2017/2018
Report Number: OPG-WWMF-2018-01

July 25, 2018

Western Waste Management Facility Baseline Inspection

First Quarter FY 2018/2019

July 13,2018

Operating Report Number: OPG-WWMF-2018-02
performance | Western Waste Management Facility Baseline Inspection November 29
Second Quarter FY 2018/2019 2018 ’
Report Number: OPG-WWMF-2018-03
Radioactive Waste Operations Site-1 Baseline Inspection November 2
Second Quarter FY 2018/2019 2018 ’
Report Number: OPG-RWOS-1-2018-01
Radiation Western Waste Management Facility Focused Radiation
tl t.o Protection Inspection Fourth Quarter FY 2017/2018 July 25,2018
protection | peport Number: OPG-WWMF-2018-01
Emergency | Western Waste Management Facility Focused Emergency | July 25, 2018
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Safety and
control area

Inspection

Inspection title report sent

management | Management and Fire Protection Inspection Fourth
and fire Quarter FY 2017/2018
protection Report Number: OPG-WWMF-2018-01

3.4.1 Management system

CNSC staff concluded that the management system SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

Specific Area : WWMF
Applicable Notes
Management system Y Assessed, described below
Organization Y Assessed, described below
Change management Y Assessed, but no significant
developments
Safety culture Y Not rated
Configuration management Y Not rated
Records management Y Assessed, but no significant
developments
Management of contractors Y Assessed, described below
Business continuity Y Not rated
Performance assessment, improvement and Y Assessed, but no significant
management review developments
Operating experience Y Assessed, but no significant
developments

Management system

CNSC staff determined that OPG’s nuclear management system at the WWMF met the
applicable regulatory requirements in 2018. Note that OPG’s management system is integrated
for its NPPs and WMFs, so any issues or improvements identified in this report for other OPG
facilities may also be relevant to the WWMF.

In 2018, OPG submitted the safety analysis summary for receipt, handling and storage of Bruce
Power major component replacement retube and steam generator waste for the WWMEF. CNSC
staff identified issues of low safety significance (references were not listed, details were missing
and directions in the documentation were not clear). At the end of 2018, CNSC staff were
continuing their review of additional information received from OPG to address CNSC staff’s
concerns.

Organization

CNSC staff determined that OPG had adequately defined organizational structures and
established roles and responsibilities at the WWMF. However, during an inspection [OPG-
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3.4.2

WWMF-2018-01], CNSC staff observed that OPG did not define the roles and responsibilities for
health physicists (as is done for NPP responsible health physicists). At the end of 2018, CNSC
staff were monitoring the progress of OPG’s corrective actions.

Management of contractors

In 2018, OPG’s management of its contractors at the WWMF met the applicable regulatory
requirements.

In the regulatory oversight report for 2017 ROR, CNSC staff had reported on the lack of
inspection at the manufacturer’s sites for DSCs. In 2018, OPG reviewed the quality assurance
documentation for all affected DSCs and informed the CNSC that there were no safety,
transportability, or structural integrity issues with those DSCs. At the end of 2018, CNSC staff
were monitoring the completion of the corrective actions, which were expected to be completed
in 2019. CNSC staff were satisfied with the progress in 2018.

During a general compliance inspection [OPG-WWMF-2018-03], CNSC staff observed that a
contractor did not use signage and barricades to secure a work area. OPG corrected the issue to
the satisfaction of CNSC staff.

Human performance management

CNSC staff concluded that the human performance management SCA at the WWMF met the
performance objectives and applicable regulatory requirements. As a result, the WWMF received
a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

WWMF
Applicable Notes
Assessed, described below
Assessed, described below
No CNSC-certified positions
No CNSC-certified positions

Specific Area

Human performance program
Personnel training

Personnel certification

Initial certification examinations and
requalification tests

Work organization and job design

No minimum shift complement
requirements
Not rated, but is described below

<l Z| Z|Z|<|<

Fitness for duty

Human performance program

CNSC staff determined that OPG’s human performance program met the applicable regulatory
requirements in 2018 for the WWMEF. In 2018, CNSC staff identified some non-compliances of
low safety significance related to human performance (e.g., the visual survey data system was not
current, a waste disposal bag had non-visible labelling, etc.). CNSC staff were satisfied with
OPG’s corrective action plans for the non-compliances and confirmed that the corrective actions
were all competed in 2018.
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3.4.3

Personnel training

CNSC staff determined that OPG had a robust and well-documented, fleet-wide training system
based on a systematic approach to training.

CNSC staff did not conduct any training-specific inspections at the WWMEF in 2018. However, a
general Type Il inspection [OPG-WWMF-2018-03] identified that worker training records met
the applicable regulatory requirements.

Fitness for duty

CNSC staff requested OPG to provide an implementation plan for CNSC regulatory document
REGDOC-2.2.4, Fitness for Duty, Volume I: Managing Worker Fatigue by September 30, 2017.
OPG committed to the full implementation of this REGDOC at the WWMF by January 1, 2019.
CNSC staff were satisfied with OPG’s implementation plan and were monitoring its progress.

CNSC staff requested OPG to provide an implementation plan for CNSC regulatory document
REGDOC-2.2.4, Fitness for Duty, Volume II: Managing Alcohol and Drug Use by March 31,
2018. However, at the WWMF, although staff are predominantly OPG employees, personnel
affected by this REGDOC are all employees of Bruce Power and thus will be subject to the Bruce
Power implementation plan. Bruce Power/OPG proposed to implement REGDOC-2.2.4 Volume
II requirements within a period following the date of the amendment of the REGDOC (or from
the date it is determined that the REGDOC will not be amended). The licensees proposed,
specifically, to implement the requirements other than random testing within 6 months of that
date, and to implement random alcohol and drug testing 12 months from that date. As noted in
section 3.3.2, CNSC staff were satisfied with Bruce Power’s implementation plan and will
monitor its progress.

Operating performance

CNSC staff concluded that the operating performance SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

WWMF
Applicable Notes

Specific Area

Conduct of licensed activity Assessed, described below

Procedures Assessed, but no significant
developments

Reporting and trending Assessed, described below

Outage management performance No outage management program

required

Safe operating envelope No program for safe operating

envelope required

Severe accident management and recovery No program required for severe

accident management

<l z z| z|<| <<

Not rated

Accident management and recovery
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3.4.4

Conduct of licensed activities

CNSC staff concluded that OPG met the applicable regulatory requirements for the conduct of
licensed activities at the WWMF in 2018. OPG operated the WWMF in a safe and secure manner
within the bounds of its operating policies and principles and operational safety requirements and
with adequate regard for health, safety, security, radiation protection, environmental protection,
and international obligations.

High-Level Waste Operations

In 2018, OPG processed 110 DSCs at the WWMF. Since the start of facility production to the end
of 2018, OPG had processed and placed into storage 1474 DSCs at the WWMF.

Low- and Intermediate-Level Waste Operations

OPG conducts LLW incineration and compaction activities in order to minimize storage volume
70-fold (incineration) and 5-fold (compaction) in accordance with the waste hierarchy. The total
volume of L&ILW received at the WWMF in 2018 was 1,220 m®. The incinerator was in service
for 46.5 days on solids and 26.0 days on liquids in 2018.

At RWOS-1, OPG completed the planned work to characterize and remove any remaining
radioactive waste at the Spent Solvent Treatment Facility.

Reporting and trending

CNSC staff determined that OPG’s reporting and trending met the applicable regulatory
requirements and expectations in 2018 for the WWMF. During 2018, all scheduled reports for the
WWMEF were submitted to the CNSC in a timely manner and were adequate. OPG submitted
three reports for events of low safety significance regarding the WWMEF. The event reports are
discussed in detail under the applicable SCA(s) in this report.

Safety analysis

CNSC staff concluded that the safety analysis SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff refinement of its criteria for
“fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

. WWMF
Specific Area Applicable Notes
Deterministic safety analysis Assessed, described below
Probabilistic safety assessment No PSA program required

Criticality safety No criticality safety program required

Severe accident analysis This activity not required

Z|Z\|Z|Z|~<

Management of safety issues This activity not required

Deterministic safety analysis
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3.4.5

3.4.6

CNSC staff concluded that OPG’s deterministic safety analysis predicted adequate safety
margins, and met the applicable regulatory requirements at the WWMEF.

CNSC staff reviewed and accepted OPG’s updated safety analysis report that was submitted in
2018. CNSC staff determined that it met all the applicable regulatory requirements.

CNSC staff completed the review of the fire hazard assessment (FHA) in 2018 and requested
additional information regarding fire separation, postulated fire scenarios and the CO,
suppression system. OPG submitted its response in 2018. Following CNSC staff’s review, CNSC
staff accepted the FHA for the WWMF in 2018 and directed OPG to include the additional
information requested in the next FHA update in 2023.

Physical design

CNSC staff concluded that the physical design SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

. WWMF
R Applicable Notes
Design Governance Y Assessed, but no significant
developments

Site Characterization Y Not rated

Facility Design Y Not rated
Structure Design Y Not rated

System Design Y Not rated
Component Design Y Not rated

Fitness for service

CNSC staff concluded that the fitness for service SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

. WWMF
R Applicable Notes
Equipment fitness for service / equipment N This specific area does not apply
performance
Maintenance Assessed, but no significant

developments

Structural integrity Assessed, described below

Aging management Assessed, described below

Chemistry control Assessed, described below

Z|<<=< =<

Periodic inspection and testing This activity not required
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3.4.7

Structural Integrity

OPG requested CNSC acceptance for the first-time use of assessment criteria to disposition weld
porosity in a DSC seal weld at the WWMF in 2018. While the seal weld is not a pressure
boundary weld, OPG adopts the same requirements for welding as a nuclear-class pressure
boundary component, including the applicable acceptance criteria for post-weld inspections. In
most situations when a weld does not meet the workmanship criteria, OPG carries out a weld
repair. However, in this case a repair was not possible due to the location of the porosity. A
detailed structural assessment indicated that the unrepaired weld would still have the required
safety margins for the design loads. As a result, CNSC staff concluded that the new assessment
criteria was sufficient to confirm the structural integrity of the seal weld.

To confirm that there were no systemic issues in the seal welding process that could result in
unacceptable levels of porosity, CNSC staff requested OPG to monitor DSCs for any welds with
porosity indications that required dispositioning. Of the approximately 80 DSCs that were
transferred to storage at the three WMF sites in the last half of 2018, none had such porosity
indications.

Aging management
CNSC staff concluded that OPG’s integrated aging management program continued to meet the
applicable regulatory requirements at the WWMF in 2018. In addition, CNSC staff confirmed

that the aging management plans for DSCs continued to meet the applicable regulatory
requirements.

Chemistry control

CNSC staff determined that OPG’s chemistry control program met the applicable regulatory
requirements for the WWMEF in 2018 and that the WWMF maintained acceptable performance
related to chemistry. There were no chemistry-related incidents at the WWMEF in 2018.

Radiation protection

CNSC staff concluded that the radiation protection SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

. WWMF
Specific Area Applicable Notes
Application of ALARA Assessed, described below

Assessed, described below
Assessed, described below
Assessed, described below
Assessed, described below

Worker dose control

Radiation protection program performance
Radiological hazard control

Estimated dose to public

=<

Application of ALARA

CNSC staff determined that OPG implemented an effective and well-documented program, based
on industry best practices, to keep doses to persons as low as reasonably achievable (ALARA) at
the WWMF and RWOS-1. CNSC staff verified that OPG used ALARA initiatives, work
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planning, dose monitoring and engineering control practices to work towards the challenging
ALARA targets established by OPG at the WWMF. In 2018, OPG met its year-end target for
collective radiation exposure.

Worker dose control

CNSC staff determined that OPG met the applicable regulatory requirements to ascertain and
record doses received by workers at the WWMF and RWOS-1 in 2018. The data for doses to
workers at the WWMEF can be found in section 2.7. Radiation doses to workers at the WWMF
remained below the regulatory dose limits, as well as the action levels established in OPG’s
radiation protection program. CNSC staff did not observe any adverse trends or safety significant
unplanned exposures at the WWMF or RWOS-1 in 2018.

Radiation protection program performance

CNSC staff determined that OPG’s radiation protection program at the WWMF and RWOS-1
met the requirements of the Radiation Protection Regulations.

OPG regularly measured the performance of its radiation protection program against established
objectives, goals and targets. Improvements to OPG’s radiation protection program implemented
at the WWMF were identified using self-assessments and effectiveness reviews. The radiation
protection program documents and supporting procedures were updated on a regular basis taking
into account OPEX and industry-best practices. The oversight applied by OPG in implementing
and improving this program was effective in protecting workers at the WWMEF.

Radiological hazard control

CNSC staff determined that OPG implemented radiological hazard controls that met the

applicable regulatory requirements for control of radiological hazards and the protection of
workers at the WWMF in 2018.

There were no exceedances of action levels for surface contamination reported by OPG for the
WWMF or RWOS-1 in 2018.

Following a focused inspection of radiation protection in March 2018 [OPG-WWMF-2018-01],
OPG implemented several enhancements to the WWMEF’s routine workplace-monitoring
program. These included:

e establishing quarterly workplace monitoring for gaseous C-14

e updating the visual survey data system scheduler to ensure that alpha-specific hazard
surveys were consistently recorded and verified in alignment with WWMF routine
radiological survey instruction for the WWMF

e updating and issuing the 2018 alpha hazard characterization report for the nuclear waste
management division, which confirmed that alpha contamination monitoring and control
remained valid and conservative to account for any potential contamination hazard

Estimated dose to the public

CNSC staff determined that OPG ensured the protection of members of the public in accordance
with the Radiation Protection Regulations. The reported estimated dose to a member of the
public from the Bruce site, which includes the WWMEF, was 0.0017mSv, well below the annual
public dose regulatory limit of 1 mSv. See section 2.7 for additional data.
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3.4.8

3.4.9

Conventional health and safety

CNSC staff concluded that the conventional health and safety SCA at the WWMF met the
performance objectives and applicable regulatory requirements. As a result, the WWMF received
a “satisfactory” rating, which was reassessed from the “fully satisfactory” rating of the previous
year. The change in rating from 2017 to 2018 was due to CNSC staff’s refinement of its criteria
for “fully satisfactory” ratings and not due to a decline in performance.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

. WWMF
Specific Area Applicable Notes
Performance Y Assessed, described below
Practices Y Assessed, described below
Awareness Y Assessed, but no significant developments
Performance

CNSC staff determined that OPG met the applicable regulatory requirements at the WWMF for
conventional health and safety performance. OPG continued to demonstrate its ability to keep
workers safe from occupational injuries while conducting its licensed activities at the WWMEF.

OPG did not report any health and safety related incidents or lost-time injuries at the WWMF to
CNSC staff in 2018. During various inspections [OPG-WWMF-2018-01, OPG-WWMF-2018-02,
and OPG-WWMF-2018-03], CNSC staff recorded findings on the safe practices and controls
being employed by OPG to address conventional hazards. CNSC staff did not identify any areas
of concern regarding conventional health and safety in 2018.

As part of an inspection [OPG-WWMF-2018-03], CNSC staff participated in pre-inspection
health and safety briefings held with OPG staff and management and found them to be
satisfactory.

Practices

CNSC staff determined that OPG’s conventional health and safety practices met the applicable
regulatory requirements at the WWMEF in 2018. The conventional health and safety work
practices and conditions at the WWMEF continued to achieve a satisfactory degree of personnel
safety. OPG personnel at all levels exhibited proactive attitude towards anticipating work-related
hazards and preventing unsafe conditions. CNSC staff observed safe work practices during
various site inspections at the WWMF. CNSC staff verified that OPG has appropriate procedures
in place at the WWMEF to ensure the health of persons against hazardous materials.

Environmental protection

CNSC staff concluded that the environmental protection SCA at the WWMF met the
performance objectives and applicable regulatory requirements. As a result, the WWMF received
a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.
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WWMF
Applicable Notes
Assessed, described below
Assessed, but no significant
developments
Assessed, described below
Assessed, described below
Assessed, but no significant
developments

Specific Area

Effluent and emissions control (releases)
Environmental management system

Assessment and monitoring
Protection of the public
Environmental risk assessment

<] =<

Effluent and emissions control (releases)

The WWMEF has its own facility-specific derived release limits (DRLs) and action levels (ALs)
for radiological airborne and liquid releases.

CNSC staff observed that all airborne and waterborne radiological releases from the WWMF
remained below the applicable regulatory limits and action levels in 2018. The releases for the
WWMF are shown in Figure 20 as percentages of the applicable DRLs. The absolute values for
releases and DRLs for the WWMF are provided in Appendix H.

In December 2017, the WWMF submitted revised DRLs and ALs to CNSC staff.

UPDATE: In February 2019, CNSC staff completed their review and accepted the revised DRLs
and ALs.

OPG completed the implementation of CSA Group standard N288.3.4-13, Performance testing of
nuclear air-cleaning systems at nuclear facilities in 2018 for the WWMEF.

Figure 20: Effluent and emissions at WWMF as percentages of DRLSs
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Assessment and monitoring

CNSC staff assessed the 2018 environmental monitoring data provided by OPG for the WWMF
and concluded that the public and the environment in the vicinity of the facility were protected.
OPG met the applicable regulatory requirements for the WWMF in 2018.

CNSC staff did not conduct independent environmental monitoring around the WWMEF in 2018.
The most recent results from 2016 are available on the CNSC’s IEMP webpage
[http://www.nuclearsafety.gc.ca/eng/resources/maps-of-nuclear-facilities/iemp/bruce.cfm] and
indicated that there were no expected health impacts in the vicinity of the Bruce site (which
includes the WWMEF).

During 2018, the WWMF completed an environmental monitoring program design review and
provided regular updates to the CNSC. OPG intended to revise the program in 2019 to include
recommendations from the design review. OPG planned to address the remaining gaps as part of
its implementation of CSA Group standard N288.4-10, Environmental monitoring programs at
Class I nuclear facilities and uranium mines and mills and was on track to comply with the
standard by August 30, 2019.

During 2017, OPG had completed a gap analysis between its groundwater monitoring program
and CSA Group standard N288.7-15, Groundwater Protection Programs at Class I Nuclear
Facilities and Uranium Mines and Mills and developed an implementation plan to be in
compliance with this standard by December 31, 2021. CNSC staff reviewed OPG’s
implementation plan in 2018 and found the transition date to be acceptable.

Protection of the public

CNSC staff confirmed that the public in the vicinity of the WWMF were protected and that there
were no expected health impacts resulting from the operations of the WWMEF. OPG did not report
any releases of hazardous substances from the WWMEF that exceeded the provincial regulatory
limits in 2018. Dose to the public is discussed in section 3.4.7.

3.4.10 Emergency management and fire protection

CNSC staff concluded that the emergency management and fire protection SCA at the WWMF
met the performance objectives and applicable regulatory requirements. As a result, the WWMF
received a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding the assessments for the 2018 regulatory oversight report.
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. WWMF
e Applicable Notes
Conventional emergency preparedness and Y Assessed, no significant developments
response but see description below
Nuclear emergency preparedness and Y Assessed, described below
response
Fire emergency preparedness and response Y Assessed, described below

Conventional emergency preparedness and response

OPG has contracted Bruce Power to provide comprehensive conventional emergency response
capability for the WWMF at all times. This includes personnel and equipment for medical,
HAZMAT, search and rescue, as well as fire response.

Nuclear emergency preparedness and response

CNSC staff confirmed that OPG continued to support and maintain a comprehensive emergency
preparedness and response capability at all times that met the applicable regulatory requirements
at the WWMEF. Additionally, CNSC staff confirmed that OPG continued to support off-site
emergency management organizations and commitments throughout 2018.

OPG implemented version 2 of CNSC regulatory document REGDOC-2.10.1, Nuclear
Emergency Preparedness and Response (2016) at the WWMF as of November 14, 2018. CNSC
staff conducted a desktop review and confirmed that OPG complied with REGDOC-2.10.1.

OPG has a facility emergency program for the WWMF that includes radiation response
emergency procedures.

Training and exercises are conducted annually at the Bruce site to ensure all areas of the site,
including the WWMF, have adequate emergency notification and response capability from Bruce
Power Emergency Services. OPG performs periodic due diligence assessments on Bruce Power’s
emergency response facilities, equipment, procedures and personnel to confirm the agreed
services will continue to meet the requirements.

Fire emergency preparedness and response

CNSC staff determined that OPG implemented a fire protection program in 2018 in accordance
with the applicable regulatory requirements at the WWMEF.

CNSC staff received a package of updated fire protection assessment documentation from OPG
for the WWMEF. This submission included a code compliance review (CCR), fire hazard
assessment (FHA), fire protection program (FPP) audit and an annual facility condition
inspection report. CNSC staff observed several findings of low safety significance from their
review of the package, resulting in several requests for additional information from OPG.

Regarding the CCR, CNSC staff were not satisfied with the information presented in the
document. Firstly, CNSC staff identified an issue with the distance requirements regarding the
fire extinguishers in the LLSBs. Issues pertaining to fire extinguisher distance requirements,
firewalls, automatic fire detection and suppression system requirements for the Retube
Component Storage Building and the Steam Generator Storage Building were also identified
through CNSC staff’s review. OPG provided additional information to address these comments,
but some questions remained unresolved. CNSC staff were awaiting further information from
OPG.
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Regarding the FHA, CNSC staff requested further information from OPG to clarify some
highlighted issues regarding the fire scenario models. CNSC staff also had comments regarding
the CO2 suppression system, the lighting system and issues with the site drawings. OPG
submitted information to address these comments, but some questions remained unresolved.
CNSC staff were awaiting further information from OPG.

CNSC staff found the FPP audit and the annual facility condition inspection report to be
acceptable. However, CNSC staff indicated that they required a corrective action plan from OPG
to address the findings from the reports. CNSC staff were satisfied with the corrective action plan
submitted by OPG.

Overall, CNSC staff were satisfied with the level of rigour presented in the fire protection
assessment documentation, and the dispositions provided to address CNSC staff comments.
CNSC staff concluded that OPG met the applicable regulatory requirements.

In March 2018, CNSC staff conducted an inspection at the WWMF [OPG-WWMF-2018-01] and
found that OPG was not conducting the required annual fire drills to test nuclear facility fire
response capability. Following a meeting with CNSC staff, OPG committed to conduct a fire
drill at each WMF with mutual aid activation.

UPDATE: The drill for the WWMF took place in May 2019.

On May 31, 2018, OPG staff reported an unplanned impairment of the CO- fire suppression
system at the WWMEF. During operator rounds and routines, the CO, tank level associated with
the system was discovered to be low. A was OPG immediately initiated a fire impairment plan
(FIP) and arranged CO; delivery to the tank on June 3, at which time the FIP was terminated.
CNSC staff were satisfied with the corrective action taken by OPG.

On November 29, 2018, OPG reported that the preventative maintenance identification for the
firewater flow switch in the amenities building had not been tested semi-annually, as required by
the applicable fire code. OPG changed the test frequency from annual to semi-annual. CNSC staff
were satisfied with the corrective action taken by OPG.

3.4.11 Waste management

CNSC staff concluded that the waste management SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

WWMF
Applicable Notes
Assessed, but no significant developments
Assessed, described below
Assessed, described below
Assessed, described below

Specific Area

Waste characterization
Waste minimization

Waste management practices
Decommissioning plans

|||

Waste minimization

CNSC staff determined that OPG’s waste management programs for minimizing radioactive
waste continued to meet or exceed the applicable regulatory requirements at the WWMEF.
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Minimal radioactive waste is generated from the waste management activities conducted at the
WWMEF. Nonetheless, OPG has set a goal to minimize the generation of radioactive waste due to
operational activities.

In 2012 and 2013, OPG explored external opportunities for waste reprocessing at the WWMF.
Pilot projects were completed to confirm opportunities for volume reduction of large metal
components such as heat exchangers and to verify contents of stored non-processible waste, and
confirm opportunities for further reprocessing. In 2018, OPG continued to send some waste to a
licensed external provider for processing.

In 2014, OPG began a waste sorting pilot project at the WWMEF. Non-processible LLSB wastes,
both stored and new, were opened and sorted into various streams. Incinerable and compactable
materials were segregated for further processing at the WWMEF. Metals were segregated then
either surveyed, decontaminated and free released, or if not able to be decontaminated, stored for
future processing or interim storage. Since 2015, LLW was sorted resulting in further volume
reduction opportunities through incineration and compaction, as well as being able to free release
metals. OPG’s waste sorting project at the WWMF continued throughout 2018. CNSC staff noted
that this initiative exceeded regulatory requirements regarding waste minimization.

Waste management practices

CNSC staff determined that OPG’s waste management practices met the applicable regulatory
requirements at the WWMF and were effective for both radioactive and hazardous waste in 2018.
OPG used waste management procedures to ensure that waste generated at the facility was
managed properly, as noted by CNSC staff during an inspection in 2018 [OPG-WWMF-2018-
03].

Decommissioning plans
The PDP for the WWMF met or exceeded the applicable regulatory requirements in 2018.

In 2017, OPG revised the PDPs for all of its facilities for the period up to 2022. An immediate
decommissioning strategy was selected for the decommissioning of the WWMF, once all low-
and intermediate-level radioactive waste and used fuel is transferred to an appropriate repository.
The Commission accepted the PDP and associated financial guarantee. There were no changes
made to the PDP for the WWMEF in 2018. The associated financial guarantee is discussed in
section 2.15.

3.4.12 Security

CNSC staff concluded that the security SCA at the WWMF met the performance objectives and
applicable regulatory requirements. As a result, the WWMF received a “satisfactory” rating -
unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

WWMF
Applicable Notes
Assessed, described below
Assessed, but no significant developments
Assessed, but no significant developments
Assessed, but no significant developments

Specific Area

Facilities and equipment
Response arrangements
Security practices

Drills and exercises

=]
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Facilities and equipment

CNSC staff determined that OPG met the applicable regulatory requirements for facilities and
equipment at the WWMF in 2018. OPG continued to sustain its security equipment through life
cycle management at the WWMEF. No significant equipment failures were reported to the CNSC
in 2018.

3.4.13 Safeguards and non-proliferation

CNSC staff concluded that the safeguards and non-proliferation SCA at the WWMF met the
performance objectives and applicable regulatory requirements. As a result, the WWMF received
a “satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight
report.

WWMF
Applicable Notes
Assessed, but no significant developments
Assessed, described below
Assessed, described below
Assessed, described below

Specific Area

Nuclear material accountancy and control
Access and assistance to the [AEA
Operational and design information
Safeguards equipment, containment and
surveillance

Access and assistance to the IAEA

=<

Pursuant to the Canada/IAEA safeguards agreements and the facility’s licence condition, OPG
granted adequate access and assistance to the IAEA for safeguards activities, including
inspections and the maintenance of equipment at the WWMEF. See section 2.13 for additional
details and a description of the verification activities conducted.

Operational and design information

CNSC staff confirmed that OPG met the applicable regulatory requirements for operational and
design information for the WWMEF. See section 2.13 for additional information.

OPG submitted its annual operational program with quarterly updates for the WWMEF to the
CNSC on time. OPG submitted the annual update to the information pursuant to the IAEA
Additional Protocol to the CNSC on time. CNSC staff were satisfied with the information
provided and concluded that it met CNSC’s submission requirements.

OPG had submitted to the CNSC an updated design information questionnaire for the WWMEF in
December 2017. CNSC staff were satisfied with the information provided and concluded that it
met CNSC’s submission requirements. The CNSC submitted the questionnaire to the IAEA in
January 2018.

Safeguards equipment, containment and surveillance

CNSC staff confirmed that OPG met the applicable regulatory requirements for safeguards
equipment, containment and surveillance for the WWMEF in 2018, including support for routine
maintenance of surveillance equipment and testing of a new container radiation profiling system,
to ensure the effective implementation of safeguards measures at the facility. See section 2.13 for
more details.
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There was one reportable event in 2018 related to surveillance equipment. On October 11, the
IAEA discovered that communication had been lost with its digital multi-camera optical
surveillance system at the WWMEF, which is used for surveillance of DSC processing activities
and movement. OPG supported the IAEA on troubleshooting with the local service provider and
the issue was resolved on October 30, 2018. The IAEA confirmed that there was no impact on
safeguards for the WWMF.

OPG granted access and provided assistance to the IAEA in September 2018 for a site survey to
determine potential siting locations of additional IAEA surveillance equipment, with the goal of
optimizing the current safeguards approach at the WWMEF.

3.4.14 Packaging and transport

CNSC staff concluded that the packaging and transport SCA at the WWMF met the performance
objectives and applicable regulatory requirements. As a result, the WWMF received a
“satisfactory” rating - unchanged from the previous year.

The following table lists the specific areas under this SCA, explains their applicability for the
WWMF and provides notes regarding CNSC staff assessments for the 2018 regulatory oversight

report.

. WWMF
Specific Area Applicable Notes
Package design and maintenance Y Assessed, described below
Packaging and transport Y Assessed, described below
Registration for use Y Assessed, described below

Packaging design and maintenance, packaging and transport, and registration for use

CNSC staff determined that OPG had a packaging and transport program for the WWMF that
ensured compliance with the Packaging and Transport of Nuclear Substances Regulations, 2015
and the Transportation of Dangerous Goods Regulations. The program was effectively
implemented and the transport of nuclear substances to and from the facility was conducted in a
safe manner.

For on-site movements of nuclear substances, OPG ensured an equivalent level of safety as is
required for off-site transportation to protect the health and safety of workers, the public and the
environment.

There were no packaging and transport events reported in 2018 at the WWMEF.
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3.5

Point Lepreau

The Point Lepreau site consists of the Point Lepreau Nuclear Generating Station (PLNGS) and
the Solid Radioactive Waste Management Facility (SRWMF). This section presents CNSC staff’s
assessment of NB Power’s performance at Point Lepreau for each SCA. General information
relevant to the SCAs is provided in section 2. The CNSC regulatory documents and CSA Group
standards that were identified as regulatory requirements for Point Lepreau, as of December
2018, are listed in Appendix E.

Overall safety assessment

The CNSC staff safety assessment of the Point Lepreau site for 2018 resulted in the performance
ratings shown in table 31.

Table 31: Performance ratings for Point Lepreau, 2018

Safety and control area Rating
Management system SA
Human performance management SA
Operating performance FS
Safety analysis FS
Physical design SA
Fitness for service SA
Radiation protection SA
Conventional health and safety FS
Environmental protection SA
Emergency management and fire protection SA
Waste management SA
Security SA
Safeguards and non-proliferation SA
Packaging and transport SA
Legend: FS — Fully Satisfactory SA — Satisfactory

BE — Below Expectations UA — Unacceptable

For 2018, CNSC reviewed its criteria for rating the specific areas under the SCAs. Besides
assessing licensees against continually evolving requirements, CNSC staff also refined its criteria
for “fully satisfactory” ratings based on industry best practice. This led to the decision to not
include an overall rating for each facility (overall ratings were included in the regulatory
oversight report for 2017).

Based on the assessments of the SCAs and other observations in 2018, CNSC staff concluded that
NB Power operated Point Lepreau safely, upheld its responsibilities for safety and promoted a
healthy safety culture.
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3.5.0

Introduction

The Point Lepreau site is located on the
Lepreau Peninsula, 40 kilometres
southwest of Saint John, NB. The
facilities are owned and operated by
New Brunwick Power Corporation (NB
Power) and include a single CANDU
reactor with a rated capacity of 705
megawatts electrical (MWe). The Point
Lepreau site also includes the SRWMF,
which is located a short distance from
the power reactor within the exclusion
zone. CNSC regulates the PLNGS and -

the SRWMF under a single power reactor operating hcence (PROL).

Radioactive waste storage includes short-term storage in the service building prior to transferr of
the waste to the SRWMF for long-term storage. The SRWMEF is used for the storage of solid
radioactive waste, including nuclear spent fuel, that is produced solely at PLNGS.

The SRWMF comprises Phase I, II and III sites:

e Phase | of the facility is used to store operational waste.

e Phase Il is a dry storage facility for spent fuel.

e Phase Il Extension is an additional area prepared in 2006 to allow for dry storage of spent
fuel. Approval is required in accordance with the PROL prior to commissioning and use.

e Phase III of the facility stores waste from fuel channel replacement and other operations
completed during the refurbishment outage.

Licensing

In June 2016, NB Power had applied to have its PROL renewed for a period of five years. Part 1
of the Commission hearing was held on January 26, 2017 and Part 2 was held on May 10 and 11,
2017. The Commission renewed the PROL for a period of five years, which authorized NB
Power to operate the PLNGS and the SRWMF to June 2022. The PROL has not been amended
since it was granted.

Licence conditions handbook

CNSC staff issued a new licence conditions handbook (LCH) when the PROL was issued on June
30, 2017. It had not been revised as of the end of 2018.

Fisheries Act authorization

According to the provisions of the Fisheries Act, NB Power submitted a preliminary self-
assessment of serious harm to fish due to cooling water intake for CNSC staff review. In April
2016, CNSC staff reviewed the assessment and met with NB Power to discuss the need for
additional information.

NB Power submitted a revised Fisheries Act self-assessment to the CNSC in January 2017.
CNSC staff completed its technical review of the self-assessment and concluded that an
authorization was required in accordance with subsection 35(1) of the Fisheries Act. Fisheries and
Oceans Canada concurred with CNSC’s recommendation. NB Power expected to submit the
application in the fall of 2017, but required an extension. NB Power submitted a justification for
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the delay and provided a new completion date of December 31, 2018. NB Power submitted a
partial draft Fisheries Act application to the CNSC on March 27, 2018. CNSC staff reviewed the
draft for technical completeness and provided comments to NB Power in May 2018. NB Power
provided an update to the Commission in November 2018 and submitted another draft application
for CNSC review in December 2018.

UPDATE: CNSC staff sent their comments to NB Power in February 2019. CNSC staff,
Fisheries and Oceans Canada and NB Power met in April 2019 to discuss CNSC’s comments. In
June 2019, NB Power informed CNSC that it will proceed with a new offsetting strategy in the
form of a dam removal. Since this strategy will serve as offset for three other NB Power facilities,
it was agreed that the Fisheries and Oceans Canada will take the lead as the primary regulatory
agency. NB Power was planning to submit a revised application for a Fisheries Act authorization
to Fisheries and Oceans Canada.

Periodic Safety Review

With the introduction of periodic safet review (PSR) to the CNSC regulatory framework, CNSC
staff recommended a five-year PROL to provide adequate time for NB Power to complete a PSR
in accordance with CNSC regulatory document REGDOC-2.3.3, Periodic Safety Reviews. The
PROL requires NB Power to perform a PSR in accordance with REGDOC-2.3.3. NB Power
submitted a high-level project execution plan and a PSR basis document in support of a 10-year
licensing period from 2022 to 2032. Following a sufficiency check review of the PSR basis
document, which found a few missing elements, NB Power submitted a revised version in March
2018. CNSC staff sent comments in July 2018. After informal discussions, NB Power submitted a
further-revised basis document in December 2018, which was accepted by CNSC staff. NB
Power submitted safety factor reports’® 4, 5,6, 7,9, 11, 12, 13 and 14 in December 2018 and
safety factor reports 1, 2, 3, 8, 10 and 15 in March 2019 for review by CNSC staff.

Event initial reports

No event initial reports pertaining to Point Lepreau were submitted to the Commission for the
period January 1, 2018 to June 1, 2019.

Compliance program

The annual CNSC effort on the compliance program is tabulated in Appendix F for Point
Lepreau. The inspections at the Point Lepreau site that were considered in the safety assessments
in this regulatory oversight report are tabulated below (inspection reports were included if they
were sent to NB Power by January 31, 2019):

Table 32: List of inspection at Point Lepreau

Safety and Inspection title Inspection report
control area sent
Management | PLNGS PICA Type II Inspection

system Report Number: GPLRPD-2018-010 Aug 28,2018

5 Refers to safety factor numbers as defined in IAEA PSR guidance
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Report Number: GPLRPD-2018-002

Safety and Inspection title Inspection report
control area sent
Type II Software Maintenance Inspection - DCCs,
SDS1 PDCs, and SDS2 PDCs at PLNGS 2018 Jan 21,2019
Report Number: GPLRPD-2018-019
Conduct and Grading of Simulator-based
Human Requalification Test Mar 21, 2018
performance | Report Number: GPLRPD-2018-018
management | Nuyclear Security Training
Report Number: GPLRPD-2018-017 Feb 6, 2018
Planned Outage 2018
Report Number: GPLRPD-2018-008 Aug 24, 2018
Quarterly Field Inspection Fourth Quarter FY 2017/18 Jun 4. 2018
Operating Report Number: GPLRPD-2018-007 ’
performance | Quarterly Field Inspection First Quarter FY 2018/19 Aug 29. 2018
Report Number: GPLRPD-2018-009 ug =%
Quarterly Field Inspection Second Quarter FY 2018/19
Report Number: GPLRPD-2018-015 Dec 20, 2018
Preservation of Seismic Design Basis
Report Number: GPLRPD-2018-005 May 8, 2018
. . Environmentally Qualified Equipment
Physical design | p 0 Number: GPLRPD-2018-006 Jun 14,2018
Pressure Boundary
Report Number: GPLRPD-2018-016 Jan 11,2018
Service Water System (SWS)
Report Number: GPLRPD-2018-013 Nov9,2018
Aging Management
Fitness for | Report Number: GPLRPD-2018-004 Apr 19,2018
service Electrical Power Systems
Report Number: GPLRPD-2018-014 Dec 35,2018
Instrument Calibration
Report Number: GPLRPD-2018-019 Feb 27,2018
Solid Radioactive Waste Management Facility
Waste Report Number: GPLRPD-2018-001 Mar 21, 2018
management ive -
g Reactive - Waste Management Mar 28, 2018

3.5.1 Management system

CNSC staff concluded that the management system SCA at Point Lepreau met the performance
objectives and applicable regulatory requirements. As a result, Point Lepreau received a
“satisfactory” rating - unchanged from the previous year.
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The following table lists the specific areas under this SCA, explains their applicability for Point
Lepreau and provides notes regarding the assessments for this regulatory oversight report.

Point Lepreau
Specific Area Applic Notes
able

Management system Assessed, described below
Organization Assessed, but no significant developments
Change management Assessed, but no significant developments
Safety culture Not rated

Assessed, but no significant developments
Assessed, described below
Assessed, described below

Assessed, but no significant developments
Assessed, described below

Configuration management

Records management

Management of contractors

Business continuity

Performance assessment, improvement
and management review

Operating experience

R R R ] ] ] <

Assessed, described below

Management system

CNSC staff determined that NB Power’s management system at Point Lepreau met the applicable
regulatory requirements in 2018, although some findings of low safety significance were
identified during numerous inspections related to the organization, management system
documentation and self-assessments.

During an inspection on aging management [GPLRPD-2018-004], CNSC staff concluded that NB
Power met the applicable regulatory requirements for management system documents. However,
the asset management program document was not integrated into the management 