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RECORD OF PROCEEDINGS

Applicant: Ontario Power Generation Inc. (OPG)

Address/Location: 700 University Avenue, Toronto, Ontario M5G 1X6

Purpose: Renewal of Darlington Nuclear Generating Station Operating Licence

Application received: April 7, 2000

Dates of hearing: Day 1: August 16, 2000              Day 2: November 9, 2000

Day 1:

Location: Canadian Nuclear Safety Commission (CNSC) Public Hearing Room, 
280 Slater Street., 14th Fl., Ottawa, Ontario

Members present:  A.J. Bishop, Chair
Y.M. Giroux
A.R. Graham

Counsel: A. Nowack
Secretary: G.C. Jack
Recording Secretary: B. Gerestein

Applicant Represented By Document Number

C G. Preston, Executive Vice President and 
Chief Nuclear Officer, OPG

C C. Packer, Darlington site Vice-President
C C. Jobe, Vice President, Regulatory Affairs
C J. Tribou, Nuclear Safety Manager
C D. Tomlinson, Society of Energy Professionals
C D. MacKinnon, President, Power Workers Union

CMD 00-H22.1

CNSC Staff Document Number

C J. Tong, senior project officer at the Darlington site
C P. Elder 
C D. Desjardins

CMD 00-H22

Day 2:



Date: November 9, 2000

Location: CNSC Public Hearing Room, 280 Slater St., 14th. Fl, Ottawa, Ontario

Members present:  A.J. Bishop, Chair
Y.M. Giroux
A.R. Graham

Counsel: B. Shaffer
Secretary: G.C. Jack
Recording Secretary: B. Gerestein

Applicant Represented By Document Number

C G. Preston, Executive Vice President and 
Chief Nuclear Officer, OPG

C C. Packer, Darlington Site Vice President

CNSC Staff Document Number

C M. Taylor
C P. Elder
C I. Malek

CMD 00-H22.A

Intervenor Document Number

C D. Hamre, Mayor, Municipality of Clarington CMD 00-H22.2

Decision and Reasons:

Licence: Issued: X     Not Issued:

Date of Decision: November 9, 2000

Reasons Issued: Yes: X No:



1. Background Information
The Darlington nuclear facility, which includes the Darlington Tritium Removal Facility that is
used to remove tritium from the heavy water used in various nuclear power plants, is located on
the north shore of Lake Ontario within the Regional Municipality of Durham.  The nuclear
facility owned and operated by Ontario Power Generation Inc. (OPG) comprises four CANDU
reactors that came into service between 1990 and 1993.  

The documents which describe the design and operation of Darlington nuclear facility have not
changed substantially since the licence was last renewed in 1998. The only modification to the
site during the licencing period concerned the addition of a new Engineering Services and
Support Building.

In response to the Commission’s notice of hearing on the relicensing of the Darlington facility,
the Commission received one intervenor submission supporting licence renewal, that being from
the Municipality of Clarington.

2. Issues
Through their written and oral presentations, CNSC staff, the applicant and the intervenor
informed the Commission of a number of  issues, some generic issues that apply to all power
reactors in Canada, and others specific to the Darlington facility. 

2.1 Generic Issues
CNSN staff submitted that the generic issues listed below apply to all power reactors in
Canada and as such, must be considered in the relicensing of the Darlington facility and that
for some of these issues, acceptance for Darlington relicensing is conditional on certain
actions being taken.  In these cases, additional information is provided below. 
(Reference numbers refer to sections of CMD 00-H22)

a) hydrogen behaviour in containment (3.2.3.1)
- CNSC staff believes OPG needs to address its concern about a lack of completeness

and demonstrable conservatism in their submission.
b) core cooling in the absence of forced flow
c) post accident filter effectiveness
d) reactor operation with a flux tilt
e) impact of fuel bundle condition on reactor safety (3.2.3.5)

- CNSC staff believes OPG needs to continue its program to investigate the actual fuel
channel condition and integrate this information into the safety analysis.

f) molten fuel-moderator interaction (3.2.3.6)
- In response to a question from the Commission, CNSC staff indicated that a report of

three independent experts was acceptable and the test program could commence. 



g) pressure tube failure with consequential loss of moderator inventory (3.2.3.7)
- Although there is as yet no agreement between CNSC staff and OPG staff concerning

the need for design changes, and hence the schedule for completion of all necessary
actions on this item, the Commission notes, and finds acceptable at present, OPG’s
intention to submit proposals by the end of this year which will allow the
determination of future action. 

h) compliance with bundle and channel power limits (3.2.3.8)
- The Commission accepts staff’s recommendation that OPG should propose a revised

work plan and schedule to demonstrate compliance with a condition of licence. 
i) positive void reactivity uncertainty (3.2.3.9)

- The Commission concludes that adequate progress was being made to resolve this
issue.

j) moderator temperature predictions (3.2.3.10)
- The Commission accepts OPG’s schedule to complete the test program by December

2001. 
k) primary heat transport pump operation under two-phase flow conditions
l) validation of computer programs used in safety analysis (3.2.3.12)

- The Commission accepts staff’s recommendation that OPG should submit details of its
validation program and validation of individual computer codes by the end of 2001.

m) quality assurance of safety analysis (3.2.3.13)
- The Commission concludes that OPG needs to demonstrate by the end of 2001 that its

quality assurance program meets applicable standards and has carried out its
assessment in accordance with Canadian Standards Association (CSA) standard
N286.0.

n) replacement of reactor physics computer codes used in safety analysis 
o) research and development funding (4.2.3)

- In order to assess whether research and development funding is adequate, the
Commission wants to continue the policy of requiring power reactor licensees to
submit an annual report on their research and development programs.

Given that acceptable progress is being made on the above list of outstanding generic safety
issues that affect all nuclear power reactors in Canada, the Commission concludes that the
situation was acceptable for the licence application being considered.

2.2 Specific Issues

a) Overall performance
Given that Darlington has operated safely during the current licence period, that there have
been no serious process failures, that the availability of special safety systems was
acceptable, that the dose to workers and radioactive emissions from station operation were
well below limits and that OPG has made progress in resolving the issues identified in
CMD 00-H22, the Commission concludes that the overall operation of the facility was
acceptable during the current licensing period.

b) Safety Analysis



There are a number of issues related to the safety analysis of the Darlington nuclear facility
that in the view of CNSC staff, must be addressed in a timely fashion.  These issues, which
do not pose a significant risk in the short term,  include:

- Large LOCA Events
On questioning from the Commission about the continued use of older safety codes on
an interim basis, OPG reported that progress is being made.  Changes have been made
in the operational limits to maintain safety but OPG and CNSC staff agree that the
current situation is not ideal.  The Commission concurs that it is not an immediate
safety issue because an analysis has demonstrated that a sufficient safety margin
exists, but continued progress is needed.  

- Trip Coverage
A restriction on the use of adjuster rods for a moderator circulation/cooling accident is
in place.  OPG has recently proposed two options to the Commission to resolve the
issue but CNSC staff has not completed its review.  The Commission accepts CNSC
staff’s commitment to complete the review within 6 months.  

- Safety Report
In response to CNSC staff’s concerns about the facility’s safety report being out of
date, OPG committed to completing the Safety Report update by December 2001. 
Details of the program are still being reviewed by CNSC staff but it appears to be
comprehensive and achievable.  The Commission accepts the information and
schedule.

c) Design Requirements and Equipment Fitness for Service
The Commission accepts the commitment of OPG to submit a plan, by April 30, 2001, to
address CNSC staff’s concerns regarding possible blockage of cooling systems strainers
following a loss-of-coolant accident.

With respect to documentation and verification of shutdown system trip software, OPG
responded to questions from the Commission that revised software has been installed and
tested in each unit.  To date, the software has operated as designed and system engineers
routinely monitor its operation. 

In response to questions from the Commission about specific aspects of the fire prevention
program, the applicant responded that upgrades to the Darlington sprinkler system are
approximately 50% complete.  The improvements to the detection systems in certain cable-
spreading rooms and other identified areas will be completed by the end of 2002. CNSC staff
indicated agreement with the upgrade program but noted further changes may be necessary
when the results of a fire hazard analysis are known.  In order to clarify and update the
standard power reactor licence condition on fire protection, the Commission approves
proposed changes to the text of the licence. 



The Commission also accepts information from OPG and CNSC staff that indicated that
maintenance has been improving at Darlington due in part to OPG’s Integrated Improvement
Program (IIP).  The Commission requested at the hearing that the applicant continue to
provide update reports on the IIP. 

The Commission accepts that adequate progress is being made on the following issues:

- bringing Darlington’s program into compliance with the latest version of CSA
standard N285.4;

- confirmation of the leak-before-break behaviour for high-energy piping systems ;
- revisions to OPG’s fuel channel aging management strategy in accordance with the

CAN/CSA N285.8 standard;
- completion of staff’s review of OPG’s testing program for pressure relief valves;
- revisions of OPG’s equipment and procedures for safety valve inspections to comply

with the latest American Society of Mechanical Engineers (ASME) codes; and
- resolution of the issues related to unavailability models regarding safety-related

systems. 

In order to clearly indicate the equipment that OPG must qualify for environmental
performance, the Commission is imposing a licence condition which requires OPG to
complete its environmental qualification program by June 30, 2004.

d) Operating Performance
Noting a recent increase in the number of cases of noncompliance related to failure of OPG
staff to wear dose measuring badges and leaving steam protection doors unlatched, the
Commission requested during the hearing that further information be presented on these
issues in the midterm status report scheduled for January 2002.   

e) Organization, Management and Managed Process
The Commission is imposing a licence condition with respect to the licensee’s quality
assurance program which ensures compliance with most recent CSA standards. 

f) Training and Qualification of Staff
OPG reported that considerable effort is being applied to address issues of training and
qualification.  CNSC staff agreed that progress is being made but identified deficiencies in
Darlington’s training program.  Given an ongoing concern about staffing, the Commission is
imposing a licence condition that implements decisions made previously by the Atomic
Energy Control Board,  during its November 1999 meeting, regarding operator training and
certification. 

g) Emergency Preparedness



The Commission concludes that OPG’s emergency preparedness program is acceptable. 

h) Environmental Performance, Including the Use of Chlorine
The Commission accepts the information contained in CMD 00-H22 that demonstrated that
releases and doses were below regulatory limits.  Given the requirements by the Province of
Ontario to reduce the amount of chlorine being discharged into Lake Ontario, OPG was
questioned on its plans for addressing zebra mussels at its nuclear facilities.  The applicant
responded that it has four pilot projects underway to address the issue. The Commission
accepts that releases and doses were below regulatory limits.  Regarding the issue of
controlling zebra mussels, the Commission concludes that adequate progress is being made
to reduce chlorine releases.

i) Nuclear Security
The Commission concludes that OPG is in compliance with the Nuclear Security
Regulations.

j) Safeguards
The Commission accepts OPG’s commitment to submit additional information to satisfy the
Additional Protocol by the end of 2000.

k) Financial Assurance 
The Commission accepts OPG’s commitment to submit a decommissioning plan, in
accordance with Regulatory Guide G-219, by November 30, 2000. 

l) Cost Recovery
The Commission concludes, based on information supplied by CNSC staff, that OPG is in
compliance with the Cost Recovery Fee Regulations.

m) Canadian Environmental Assessment Act
The Commission concludes that an environmental assessment is not required under the
Canadian Environmental Assessment Act (CEAA) for the Darlington licence renewal. 

3. Conclusion
The Commission has considered the information and submissions of Commission staff and all
participants as set out in the material available for reference on the record file as well as the
submissions provided or made by the participants at the hearing.  The Commission accepts the
information set out in CMD 00-H22 and CMD 00-H22.A prepared by CNSC staff and the
submissions, statements of law, conclusions and recommendations set out in these documents. 



The Commission is therefore of the opinion, as required by section 24 of the Nuclear Safety and
Control Act, that the applicant is qualified to carry out the activity that the licence will authorize
the licensee to carry on and that the applicant will, in carrying on the activity, make adequate
provision for the protection of the environment, the health and safety of persons and the
maintenance of national security, and measures required to implement international obligations
to which Canada has agreed. 

4. Decision

The Canadian Nuclear Safety Commission, pursuant to section 24 of the Nuclear Safety and
Control Act, issues a Nuclear Power Reactor Operating Licence ( Licence No. PROL
13.00/2003) for Darlington Nuclear Generating Station, to Ontario Power Generation Inc.
(OPG),Toronto, Ontario).  The licence is valid from December 1, 2000 to February 28, 2003 
unless suspended, amended, revoked or replaced.

George C. Jack
Secretary,
Canadian Nuclear Safety Commission

Date of decision: November 9, 2000
Date of release of Reasons for Decision: December 11, 2000


