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GENERATION BUSINESS CASE SUMMARY

Probabilistic Safety Assessment Upgrade 10 - 62440
Partial Release Business Case Summary N-BCS$-03500-10000-R000

1/ _RECOMMENDATION:

Approval is requested for a partial refease of $11.3 Million (including contingency) OM&A project funding fo initiate the
upgrading the Darfington, Pickering A and Pickering B Probabilistic Safety Assessments (PSA - also known as Probabilistic
Risk Assessment or PRA).

The business objectives of this project are to:

* Upgrade the Darlington and Pickering 8 Probabilistic Safety Assessments to bring them into compliance with their current
Power Reactor Operating Licenses. The respective operating Licenses for both stations (revised and reissued by the
CNSC in 2008) mandate that by December 31, 2010, each station must have a PSA that is comphant with the
requirements of CNSC Regulatory Standard S-294 *Probabilistic Safety Assessment (PSA) for Nuclear Power Plants”
The development, maintenance and use of PSA is also mandated by the requirements of the Corporate Nuclear Safety
Policy and by the requirements of the corporate Risk and Reliability Program N-PROG-RA-0016.

* Upgrade the Pickering A Probabillistic Safety Assessment to be compliant with Regulatory Standard $-294, which is
anticipated to be required in the Pickering A Power Reactor Operating license renewal in 2010,

* Develop sustainable in-house PSA expertise which will support:
* The regulatory trend towards risk-based decision making in relation to assessment of emergent piant issues

* The industry trend towards use of PSA for business risk assessments and for business optimization decisions related
to on-line and outage maintenance strategies and scheduling.

The cost estimate is based on a praject execution plan provided by the primary contractor and input from potential secondary
contractors. Costing is based an experience to date with recent risk model upgrades and projected costs for inclusion of
evaluation of internal events such as fire and external events such as seismic incidents.

The funding estimate also includes the requirements for OPG staff for project management and station support staff (7 full
time equivalents) up to the end of 2010 to provide expent detailed review of contractor praduct ang to develop a sustatning in-
house expertise in the PSA field.
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2/ BACKGROUND & ISSUES

in April 2005 following industry consultation (incuding OPG through the CANDU Owners Group), the Canadian Nuciear Safety
Commission published Regulatory Standard $-294 which mandaies that each nuclear power plart licensee carry out plant
specific Level 2 Probabilistic Safety Assessments. A probabilistic safety assessment (also known as a probabilistic nisk
assessment) is a comprehensive and integrated assessment of the safety of the plant or reactor. The safety assessment
considers the probabiity, progression and consequences of equipment failures or transient conditions o derive numerical
estimates that provide a consistent measure of the safety of the plant or reactor. The regulatory standard requires that Canadian
utilittes have probabilistic safely assessments consistent with infernational standards. During the review process, the industry
questioned need for g probabitistic safety assessment when there was no regulatory context for therr usage. The regulator
decided on z step-wise process whereby the probabilistic safely assessments will be put in piace first to be followed by risk limite
and processes.

A Level 1 probabilistic safety assessment identifies and quantifies the sequence of events that may lead to the loss of core
structural integrity and massive fuel failures. A Level 2 probabilistic safety assessment starts from the Level 1 results and
provides an analysis of containment behaviour. the radionuclides released from the failed fuel and a quantification of releases to
the environment.

The Darlington and Pickering B Power Reactor Operating Licenses, as revised and re-issued by the Canadian Nuclear Safety
Commission in 2008, mandate that bath siations must have a probabitistic safety assessment compliant with the requirements of
Regulatory Standard $-294 by December 2010, (Discussions between OPG and reguiatory staff prior to the Darlington license
re-issue had suggested that the license condition would be to provide g ptan to bring it into compliance with S-294 with 2012 as
the planned completion.} it is anticipated that an S-294 compliant probabilistic safety assessment will be required for Pickering A
in the next issuance of its Power Reactor Operating License in 2010,

The Corporate Nuclear Safety Policy and Corporate Risk and Reliability Program also mandate the development, maintenance
and use of probabifistic safety assessments. Probabilistic safety assessments will suppert the regulatory trend towards risk-
infermed decision making, Industry experience in jurisdictions requiring Level 2 probabilistic safety assessments incicates that
risk-informed decision making has resufted in relaxation of deterministic limils to continuing operation, thereby avoiding
shutdowns that otherwise would have occurred.  Probabitistic safety assessments will also be required to support requlatory
approvals of plant life extensions,

The Darlington Probabilistic Safety Evatuation was issued in 1987 and a “draft” Darlington Risk Assessment was developed,

This draft docurnent, although in current use, requires a major revision in order to accurately reflect current plant operation and to
compiy with the specifications of Regulatory Standard $-294. Preliminary work on the Darfington upgrade is currently in
progress.

The Pickering B Risk Assessment was updated and issued in 2007, This probabilistic safety assessment is essentially compiiant
with Levei 1 and Leval 2, but reguires revision to address regulatory comments.

The current Pickering A Power Reactor Operating License does not require an 5-294 compliant assessment. The Pickering A
Probabilistic Risk Assessment requires updating of the Level 1 and Levei 2 analyses to bring it into compliance with Reguiatory
Standard 5-294.

The existing probabilistic risk assessments have already been used to improve public safely, as discussed in examples below,
and the upgrades are expected to identify additional areas for improvement.

*  The Pickering A probabilistic risk assessment was used o identify improvements and support restart following Unit 1 and
Unit 4 refurbishment.

*  The work completed on the Darlington upgrade has already identified gaps in operating documentation and surveliance
programs as well as deficiencies thaf were addressed through operability evaluations.

Due to the increased compiexity and cost imposed by the new lwense canditions and the compressed tme frame for compietion,
it 18 proposed to manage the upgrade to ficense compliance as 2 project, with appropriate project management, augmentation of
resources, vendor oversight and station support staffing.
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Status Quo - Not Recommended

Status quo is not recommended. The current Darlington and Pickering B PSAs currently do rot comply with S-294
requirements. Darlington and Pickering B wifl be in non-compliance with their respective PROL license conditions as of Dec
31, 2010 and risk regulatory action. The CNSC will most probably impose the S-294 compliance on Pickering A in its next
PROL. There is very low probability that the CNSC will rascind the regulatory document or license condition requiring a levei
2PSA.

Alternative 1-  Complete PSA to Meet License Conditions - Recommended

Upgrade the Darlington and Pickering B Probabilistic Safety Assessments to bring them inte comptiance with Regulatory
Standard $-294 by their respective compliance dates. Upgrade the Pickering A Probabilistic Safety Assessment to bring into
compliance with anticipated regulatory requirement. Provide corporate project management and aversight, create separate
station organization to execute the project, interface with the reguiator and to provide vendor support through to completion.

Alternative 2 - Delay Project - Not Recommended

Delay of project is not recommended as the schedule completion by the license date is already at risk, The probability of
acquiring a license amendment extending the deadline for full compliance is very low uniess significant progress can be
shown.

Alternative 3 - - Not Recommended
NA
Alternative 4 — - Not Recommended
NA
Alternative 5 — ~ Not Recommended

NA
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4/ THE PROPOQSAL

This release of the project will initiate the work to update the prababitistic safety assessments of Darlington and Pickenng B to
bring them into compliance with Regulatory Standard $-294 by Dec 31. 2010 as mandated Dy the respective current Power
Reaclor Operating Licenses, and begin work on the Pickering A probabilistic safety assessment as described beiow:

Develop $-294 Compliant Probabilistic Safety Assessment for Darlington

The probabilistic safely assessment of Parlington will be upgraded in four interdependent phases, as listed befow.
* Phase 1: Update Level 1 probabilistic safety assessments (exciuding fire and seismic events).

* Phase 2: Develop Level 2 probabilistic safety assessment models {excluding fire and seismic avents),

*= Phase 3; Address remaining 5-294 gap issues including disposition of other externat events such as airpiane crash, intense
precipitation. tornadoes, rail line explosion, rail line toxic gas release, transportation accident. low lake level, meteorite strike,
and geomagnetic storms.

*  Phase 4: Develop Level 1 and Level 2 assessment models for fire and seismic events

Develop $-294 Compliant Probabilistic Safety Assessment for Pickering B

This phase of the project wil revise the existing probabilistic safety assessment to address regulatory comments and initiate
work on Level 1 and Levei 2 fire and seismic probabilistic safety assessment, along with disposition of other external events
described above. The extent of the probabilistic safety assessment will depend on the end-of-life decision for Pickering B.
Develop 5-294 Compliant Probabilistic Safety Assessment for Pickering A

This phase of the project wiil be to begin the update the Level 1 probabilistic safety assessment to incorporate identified issues,
design changes such as permanent Inter-Station Transfer Bus design, incorporation of Unit 2 and Unit 3 Safe Storage end
states and cther design changes as well as development of the data file necessary for the Level 2 analysis.
Develop Sustainable internal Expertise for Probabilistic Safety Assessment
Deveiop sustainable internai probabilistic safety assessment expertise which will suppart:
* Risk-informed decision making on reguiatory issues and response to emergent plant conditions.
* Business risk assessments and optimization decisions.
The project will meet the foliowing overail requirements:
1. Aformal quality assurance pracess for completing a probabilistic safety assessment will be established and applied.

2. Models will reflect the plant as built and operated as closely as reasonably achievabie within limitations of probabilistic
safety assessment techrology and consistent with risk impact.

*  Both internal and external events wil! be included.

*  Al-power and shutdown modes will be inciuded.

*  Sensitivity analysis, uncertainty analysis and importance measures will be included.
3. Models wili be developed using assumptions and data that are realistic and practical.

4. Thelevel of detail of the probabilistic safety assessment will be consistent with plant testing and configuration managerent
programs.

5. Canadian Nuclear Safety Commission acceplance of the methedology and computer codes 1o be used for the probabiiisue
safety assessment wilt Be obtainad.

The project cost is based on vendor budgetary estimates, and experience with prediminary vendor work on PSA revision and
considers the incregsed complexity imposed by the requirement for 5-294 compliance and increased scope reguired to
complete the fire and seismic portions of the PSA.

The estimate includes the cost to establisk corporate oversight and to create gedicated PSA project tearms at the stahions o
manage and execute the project, provige oversight of vendor activities and costs. provide expert review of vendar proguct. o
provide regular interface with the reguiator and for the development of a sustaining in house PSA capatiity.

Seven Full Time Equivaient employees (FTEs) are requrred on the station project feams for the duration of the project
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5/ _QUALITATIVE FACTORS

The existing probabilistic risk assessments have afready been used to improve public safety, as discussed in examples below.
and the upgrades are expected to ientify additional areas for improvemeant,

*  The Pickering A probabilistic risk assessment was used to identify improvements and support restart following Umit 1 and
Unit 4 refurbishment.

*  The work completed on the Darlington upgrade has already identified gaps in operating documentation and survelilance
programs as weil as deficiencies that were addressed through operability evaluations.
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7l__POST IMPLEMENTATION REVIEW PLAN

TBD in Next Release

TBD in Next Reiease TBD in Next Release

Comments:
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Appendix “A"” Glossary (acronyms. codes. technical terms)

CNSC: Canadian Nuclear Safety Commission

DARA: Dariingtan A Risk Assessment

Level 1 PSA: Probabilistic Safety Assessment of Core Damage Frequency
Leve! 2 PSA; Probabitistic Safety Assessment of Large Release Frequency
NSS: Nuclear Safety Solutions

PRA: Probabilistic Risk Assessment

PSA: Probabilistic Safety Assessment

PROL: Power Reactor Operating iicense

5-294: CNSC Regulatory Standard - Probabilistic Safely Assessment for Nuciear Power Plants



Filed: 2013-09-27
EB-2013-0321

Ex. F2-3-3
Attachment 1 Tab 4

b Pager  irof1s

e

ONTARIOPGWRIER

GENERATION BUSINESS CASE SUMMARY

Appendix “B” Project Funding History

__LTDSpent w2008 o, | S 0

Comments:
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Appendix “'C” Financial Model — Assumptions

Project Cost Assumptions:

- Schedule is mandated by licensing requirements
- 1 Project Manager (Corporate) and 6 FTE's (Station Based) to support project over duration of the project
- Contract value based on budgetary estimates provided by vendors

Financial Assumptions:

- Annual cashflows dependant on resource availability, timekiness of contract award, vendor capability and
mobilization.

Project / Station End of Life Assumptions:

Energy Price / Production Assumptions:

Operating Cost Assumptions:

Other Assumptions:
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Probabilistic Safety Assessment 10 - 62440
Partial Release Business Case Summary N-BCS$-03500-10000-R000

Attachment “A” Project Cost Summary

Prolecl Management [OPG}

Engineering & Drating (OPG) - 300 1000 1200 300 2800
Matstial - B o o
Instalation - PWU.BTY_ T o e e
T Deszgn ‘‘‘‘‘ = SR | e SR S i e
Contract - Instaliation - = -
Contiacti Anahsis Senicos 1 | L et S .
lnterest (Capltal Pro;ect Only) 2 ! : i 5

Generai Cont:ngency
Specmc C umrenc-.-

S
(.., o

L

inventory Write Off Required : - S I
Spare Par!s / Inventory ‘ & .

Contrac:ts in :tace

! G % L7 BaswmofEstimate . a0 00
- Design Complete : Zero to anmal : Quality of Estimate Conceptual + 60% to 25%
. 3" Party Estimate | Yes ' OPEX used B 1 Yes 1 Lessons Learned . Yes ;
- Reviewed by Sponsor : Budgetary Quote{s} Yes , Phase 1 Actual Used

' :

_‘r‘

Sxmllar ijgds

,LCOm petitive Bid

" The estlmated vanance(s) to
A PCRAF is not required

Reviewed By Approved By:
P Lawrence - ¥ Srom S N —
NEnaae Date:

Project Manager Date: Manager. Reactor Safety
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Probabilistic Safety Assessment Upgrade 10 - 62440
Partial Release Business Case Summary N-BCS-03500-10000-R000

Attachment “B” Project Variance Analysis

Project Management (OPG) - T 0 e o
Engineering & Diafting (OPG) e L o 0 . )
Matera: B 1 TR TG 59 St B
Instaltation — PWU, BTU B i G e o
Contract - Design L. = .0 g e )
Contract - Instatlation 0
-Contract - Gther Yy ) o0 - L N B
0 o -
S R AT At A DU . SN A
Interest {Capital Pre'eci Oniyj 0
General Contmgancy G
0

# St --.Jr_ T
B R T 2

Comm:tted Cost

: 4]
Inventory Write Off Required _ 0 e e a Emaigaa

Spare Pants /lnventory ; ot O

Comments:

As this is the first release for this project, the variance analysis is not appiicable,
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Attachment “C” Key Milestones

! ' Initiating Events identfied and frequency calcuiated.
' 08 . Detailed PEP issued.

. 09 . Event Tree analysis completed, N =1
, ' Q9 ' Screening analysis for low frequency external events completed. i

; 1 09 Fauil Tree analysis compieted. o )
{ | 09 | Level 1 Integration completed. i
: ; i 10T Level 1 fire PRA completed. ]
i 31 106 10 | Seismic margin assessment compieted. N
L 31 ' 08 10 | Containment fault trees completed, i
' 31 10 10 | Level 2 PRA completed. i
: j ] Ty
A - —
f :

A Project Execution Plan {PEP) will be approved by September 2008,

Comments:





