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Records File Information:
Records Sel/USI Retention
- See Guidance Section

Internal Use Only

OPG-FORM-0076-ROOS*

Type 3 Business Case Summary
To be used for investments/projects meeting Type 3 criteria in OPG-STD-0076.

'ONTARIOriiwtR
GENERATION

r

Executive Summary and Recommendations

Project Information

Project #: 13-40976 I Document #: I NK30-BCS-35300-00002

Project Title: USB Fuel Handling Reliability improvement Project

DOM&A [8 Capital o Capital Spare

Class: o MFA DCMFA o Provision Investment Type: Sustaining

o Others:

Phase: Execution Release: Partial

Facility: Pickering
Target In-Service or

2017-07-30Completion Date:

Project Overview

We recommend the release of additional $6,243k, including of contingency.
Total release to date is $30,861k including of contingency.

The estimated total project cost is $37,256k including of contingency.

The quality of the estimate for this release is Class 2, for the full project the quality of estimate is Class 2.

This release will fund the following scope of work:

• Completion of scope previously released:
o Y-drive Interference removalfresioration

o Y-drive train alignment to new design specification

o Fuel Transfer Elevator system counterweight replacement

o External design contract for Fuel Handling system modifications
o Engineer-Procure-Conslruct contract for Fuel Transporter refurbishment- Engineering portion

• Start and complete the following new scope:
o Installation of C-ram controller modification package

• 8tart the following new scope:

o Partial installation of 90 degree modification package

Problem Statement/Business Need:

The original design requirement for Pickering Unit 5 to 8 Fuel Handling (FH) system availability was 70%, which was consistent
with a design capacity factor of 80%. However due to changes in reactivity management procedures, the FH system availability
target has been increased to 90%. Furthermore, the FH systems at Pickering station are approaching the end of their design lives,
leading to reliability issues arising from significant component obsolescence and end-af-life challenges, FH parts are. in many
instances, unique pieces of equipment from the Original Equipment Manufacturer (OEM) and there are no parts available for
replacement or technical specifications available to procure.

This project is part of an overall system life management plan detailed in NK30-REP-35300-0441486 PNGS U 5-8 Equipment
Reliability Recovery Plan - Fuel Handling that will ensure reliable operation of the FH systems to the end of their operational life.
This project addresses performance issues through upgrades to address single points of vulnerability. replacement of obsolete
components, and modifications to improve system reliability

Summary of Preferred Alternative:

The preferred alternative is to replace and/or modify single point of vulnerability (SPV) and highly critical items (as identified by the
Equipment Reliability Analysis Program), and replace obsolete equipment and implement modifications to improve the reliability of
the FH systems.

~Associated with OPG-STD-0076. Developing and Documenting Business Cases
OPG-TMP-0004-R004 (Microsoft® 2007)
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Project #:
Project Tille:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS~35300-00002
US8 Fuel Handling Reliability improvement Project, <Partial> <Execution> Release

Project Overview

History of BCS releases and project cost estimates:
Phase Release Date
Definition & Execution Partial August 2012
Definition & Execution Partial August 2013
Execution Partial March 2015

Total Project Cost(k$)
29,000
29,000
37,256

Tile estimated total cost (withoul contingency) has increased due to the following:
• Scepe addition includ:ng FM 90 Degree Rotation upgrade, C-R..o.,MContro!ler upgrade, and FT elevator counterweight

replacement. Incremental cost $1,055k
• Additional project management cost for extended project life till 2017. Incremental cost $587k
• Additional engineering and material cost to address legacy design issues. Incremental cost S300k
• Additional OPG labour costs reiated to construction for multiple additional outages and design modification packages.

Incrementai cost S3,OOOk
• Additional construction contract costs for Y-drive interference removal, Y-drive alignment to design basis & multiple

planned outages. Incremental cost $950k
• EPG contracts lor modification work - Fuel transporter refurbishment modification, Incremental cost $1,500k
• Additional Interest burden for extended project life till 2017. Incremental cost S590k

History of scope and schedule changes:
Scope Additions:

• Installation of Fuelling Machine FM 90 Degree Rotation Upgrade. Incremental cost $900k
• Replacement of Fuelling Machine Magazine & G-RAM Controllers. Incrementai cost $75k
• FT elevator counterweight replacement. incremental cost SaOk

Scope Removals:
• Remote Irradiated Fuel Bay water level monitoring modification. Associated reduction $400k
• FM Drain Line modification, Associated reduction S11k

The Project scope was not executed as planned during 2013 and 2014 planned outages due to insufficient outage window
availability and material unavailability. The balance of the scope has been deferred for future planned unit outages and no-fuelling
windows, Based on current scheduling estimates, all project scope execution will be complete by May 2017. As a result the project
completion milestone is revised 10November 2017 compared to December 2015 as per original BGS,

Key Assumptions and Risks:
Project execution schedule will be accommodated in planned outages and online no-fuelling windows through 2017.
Long lead materials will be available in time for planned execution
Specialized OPG FH personnel and experienced execution resources are available,

Project Cash Flows, NPV, and OAR Approval Amount

k$ LTD 2015 2016 2017 2018 2019 2020 Future Total

Currently Released 17,663 6,955 0 24,618

Requested Now - 3,388 2,615 240 0 6,243

Future Required - 3,942 2,453 0 6,395

Total Project Cost 17,663 10,343 6,557 2,693 0 37,256

Ongoing Costs - 0 0 0 0 0 0 0 0

Grand Total 17,663 10,343 6,557 2,693 0 37,256

Estimate Class: Class 2 Estimate at Completion:

NPV: NA OAR Approval Amount: $37,256k

OPG- TMP-0004-R004 (Microsoft® 2007)
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Project #:
Project Title:

Approvals

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS-3S300-00002
USB Fuel Handling Reliability improvement Project, <Partial> <Execution> Release

I Signature I Comments I Date

The recommended alternative, including lhe identified ongoing costs, if any. represents the best option to meet the validated
business need.
Recommended by;
Glenn Jager
Chief Nuclear Officer

I concur with the business decision as documeniOO-in this BCS.
Finance Approval:
Beth Summers
Chief Financial Officer 1'-!J4tjIS.

{y;v
I confirm that this project, including the identified ongoing costs, if any, will address lhe business need, is of sufficient priority to
proceed, and provides value for money.

Approved by:
Tom Mitchell
President & CEO
Per OAR 1.1

OPG·TMP-0004-R004 (Microsoft® 2007)
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Records File Information-
Records SCI/USI Retention
- See Guidance Section

Internal Use Only

OPG-FORM-0076-ROOS*

Project #:
Project Title:

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS-35300-00002
U5B Fuel Handling Reliability improvement Project, <Partial> <Execution> Release

Business Case Summary

Part A: Business Need

The original design requirement for Fuel Handling (FH) system availability at Pickering Units 5 through 8 was 70%. This is
consistent with a design capacity factor of 80%. However due 10 changes in reactivity management procedures the FH system
availability larget has been increased to 90%. The FH systems at Pickering station are approaching the end of their design life,
leading to significant component obsolescence and reliability challenges. FH parts are, in many instances, unique pieces of
equipmenl from the Original Equipment Manufacturer (OEM) and there are no replacement parts available or technical
specifications available to procure.

These issues have the following impacts:

Forced Loss Rate (FLR): FH system failures can result in unit de-rating or shutdown, depending on the extent and time
required for failure resolution. While reactivity deficits due to a lack of fuelling can be accommodated temporarily by
withdrawing adjuster rods, Heat Transport System aging effects now mandate lhat Units 5 and 6 be de-rated when adjusters
are withdrawn. Units 7 and 8 will also be subject to this as they approach their end of operational service Failures also impact
on the Reactivity Management Index targets.

Perfonnance Improvement: An audit was peliormed and issues were identified by World Association of Nuclear Operators
(\NAND), Nuclear Safety Review Board and Self Assessments Areas For Improvement (AFls) pertaining to equipment
reliability are identified and summarized along with action plans in Pickering WANO AFI status updates.

Nuclear Safety: FH equipment failures can represent a nuclear safety concern due to irradiated fuel either in the Fuelling
Machine magazines with the Fuelling Machines locked on channel, or in inoperative fuel transfer system components, This
challenges the ability of the FH systems to cool the fuel and prevent releases of radiO nuclides,

Outage Campaigns: Continued Operations activities rely strongly on fuel channel inspections. FlMs are in constant use
during outages to support inspection campaigns which are usually critical path. Maintaining or bellering the critical path
schedule during outages is vital to returning the units to service and resuming power production. Any FH system unavailability
will have a direct and negative impact on critical path during these outages.

End of Commercial Operation: During the safe storage phase following the end of Pickering 5to 8 commercia! operation, the
FH svstems will be renuired to defuel the units and subsenuentlv move the fuel into tiN storane.

Part B: Preferred Alternative: Replace/Overhaul FH SPV equipment

Description of Preferred Alternative
The preferred alternative is to replace and/or modify SPV / High Critical items (as identified by the Equipment Reliability Analysis
Program as per AP-913 guidelines) and replace obsolete equipment and implement modmcations to improve the reliability of the FH
systems. This includes the development of Engineering Changes. procurement of long lead material, and field execution. Scope of
work includes units 5, 6, 7, 8, and 058:

Replacement of FM D2010il Catenaries - all scope complete
Replacement of FM electrical cable harnesses - Unit 5 complete
Replacement of life expired FM bridge drive components

• V-Drive speed reducer gear boxes - Units 6 and 8 complete
• Clutch & Brake for V-Drive - Units 6 and 8 complete
• Mitre Boxes for V-Drive (excluding valve room) - Units 6 and 8 complete

Ball Nuts & Thrust Bearing replacement
Replacement of obsolete instrumentation and control components
Process indication meters for FM/FT systems
Replacement of TM U/L RAM Advance & Retract Valves
Replacement of TM Level Lowering Valves
Replacement of Fuel Transfer Mechanism valves and traps
Replacement of6 pumps motors 35390-PM1/PM2 (Only t pump to be replaced on unit 5 and unit 8)
Replacement of transfer mechanism and conveyor components
Conveyor Cart Overhaul and Replacement of wire rope cables - Units 5. 7, and 8 complete
Conveyor Ram replacements (-056 and -078)
ReplacemenlfRefurbishment of FT components
FT Oil1020 catenary hoses
FT cable harnesses

, FT r.lutch & hrake for Mllgllzine rlriVf~ ,

"Associated with OPG-STD-0076, Developing and Documenting Business Cases
OPG- TMP-0004-R004 (Microsoft® 2007)
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Project #:
Project Title:

Internal Use Only
OPG-FORM-0076~R005

Type 3 Business Case Summary
13-40976 Document #: NK30~8CS-35300-00002
usa Fuel Handling Reliability improvement Project, <Partial> <Execution> Release

Part B: Preferred Alternative: Replace/Overhaul FH SPV equipment

Description of Preferred Alternative
Elevator Assembly overhaul (excluding lower sprocket replacement) Units 6,7, and a complete
Overhaul of Rolling Shield mechanism
Engineering, Material procurement, and Construction for FH Modifications including-

• Irradiated Fuel Bay B sumps high level alarm switch modification (ECR 13155)
• Irradiated Fuel Bays lighting modification (ECR 17821)
• Fuel Transfer valve modification (ECR 16059)
• Fuelling Machine V-drive filter element modification (ECR 17855)
• Fuelling Machine Bridge Trolley Platform Handrail modification (ECR 18550)
• Guide sleeve latch ring modification (ECR 22019)
• 020 sub-micron supply filter to Fueling Machine modification (ECR 219S6}

8-RAM Oil Motor modification (ECR 16061)
Fuel Transporter modification
FM 90 Degree Rotation modification
C-RAM Controller modification

Deliverables: Associated Milestones (if any): Target Date:

Unit 6 ReplacemenVOverhaul (balance) U6 Outage Installation complete P1561
Unit 6 Modification Installation SOl Unit 6 lOP No-Fuelling Window SOl 2016-06-30

Unit 7 ReplacemenUOverhaul (balance) U7 Outage Installation complete P1671
Unit 7 Modification Installation SOl Unit7 lOP No-Fuelling Window SOl 2016·Q6..30

Unit 8 Replacement/Overhaul (balance) US Outage Installation complete P1681
Unit 8 Modifications Installation SOl Unit 8 lOP No-Fuelling Window SOl 2016-06-30

UnitS Replacement/Modifications (balance) US Outage installation complete P15S1
Unit 5 Modifications Installation SOl Unit 5 lOP No-Fuelling Window SOl 2016-06-30

Detailed Engineering for FH Modifications Detai! Design Completion 2016-03-30
Unit 058 Modifications Installation SOl Modifications Installation SOl 2016-06-30

Part C: Other Alternatives
Summarize all viable alternatives considered, including pros and cons, and associated risks. Other alternatives may include
different means to meet the same business need, and a reduced or increased scope of work, etc,

Alternative 2: Base Case No Project
Maintaining the status quo is not an acceptable option for the following reasons:

• FH Systems will continue to be a contributor to unil de-ratings and forced outages and result in large financial
losses

• Considering component obsolescence and unavailability of spare parts, the probability of equipment failure will
continue to increase within fhe intended station life

• Failures will continue to disrupt Outage critical path and lOP scheduled activities

With Fuel Handlin9 equipment or system failures, there is an employee and public safety risk if irradiated fuel cannot be
transferred to the appropriate location where adequate cooling is available.

Alternative 3: Delay Work - Project execution delayed for 2 years
This alternative does not satisfy the objectives of this project. Delays have already occurred that draw out the project
timeline. Further delay is not recommended because:

• Delaying the project will impact k.eybusiness production objectives with high probability of existing Fuel Handling
system equioment failure

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 2 of 6
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Project #:
Project Title:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS·35300·00002
USB Fuel Handling Reliability improvement Project. <Partial:> <Execution:> Release

Alternative 3: Delay Work - Project execution delayed for 2 years
• Any cost savings would be offset by the increased risk and consequence of forced outages due to equipment

failure
The delay period has a negative impact on the probability of aging equipment failure.

Part D: Project Cash Flows, NPV, and OAR Approval Amount

k$ LTD 2015 2016 2017 2018 2019 2020 Future Total

Currently Released 17,663 6,955 0 24,618

Requested Now - 3,388 2,615 240 6,243

Future Required - 3,942 2,453 0 6,395

Total Project Cost 17,663 10,343 6,557 2,693 0 37,256

Ongoing Costs - 0 0 0 0 0 0 0 0

Grand Total 17,663 10,343 6,557 2,693 0 37,256

Estimate Class: Class 2 Estimate at Completion;

NPV: NA OAR Approval Amount: $37,256k

Part E: Financial Evaluation

k$
Preferred Base Case Delay Work Alternative 4 Alternative 5Alternative

Project Cost 37,256 NA 39,142 - -
NPV NA NA NA - -
Other (e.g., JRR)

Summary of Financial Model Key Assumptions or Key Findings:

Major scope execution to be complele by May 2017.
Design modification costs are estimated based on preliminary design details wherever design is not complete

Part F: Qualitative Factors

An audit was performed and issues were identified by World Association of Nuclear Operators (WAND), Nuclear Safety Review
Board and Self Assessments, Areas For Improvement (AFls) (P-2011-16413, P.2011-07217) pertaining to equipment reliability
were identified and summarized along with an action plan in the Pickering 2012 WAND AFI status update. Reference NK30-
REP-35300-0441486 (PNGS U 5-8 Equipment Reliability Recovery Plan - Fuel Handling) Investment in this project scope will
address AFls identified through the peer review,

Part G: Risk Assessment

Risk Class Description of Risk Risk Management Strategy Post-Mitigation
Probabili!y Impact

There is a risk that cost may exceed Contingency is included to address
estimated values, overall costs of materials, engineering,
The cost estimate for FH system and installation,
modification portion of this project is

Cost based on preiiminary engineering To execute in lOP no-fuel windows, work Medium Low
assumptions, Overall costs of will be scheduled to efficiently share
materials, engineering, and installation resources with other vendor work to
may vary based on delail design eliminate mobilizing/de-mobilizing costs,
results.

Scope I here is a risk that discovery iieid ruei Handling group have revieweo the I Medium Lowconfiauration issue5 mav increase the scone. Pre-installation walkdowns will
OPG-TMP-0004-R004 (Microsoft® 2007)
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Project #:
Project Title:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS-35300-00002
U58 Fuel Handling Reliability improvement Project. <Partial> <Execution> Release

Part G: Risk Assessment

Risk Class Description of Risk Risk Management Strategy Post-Mitigation
scope. The scope of this project is be completed to anticipate and address
bound by the approved project charter. configuration managemenl or

maintenance related issues and address
outside project scope where practical.
General contingency is induded to
address discovery issues that may arise
during assessing and installation.
aPEX and Lessons Learned from project
scope completed to-date on other units
have been reviewed induded in planning
documenlation with sufficient time
allocated to address all aPEX through
the execution.

a) Supply Chain engaged and majority of
material identified. Advanced funding
obtained to initiate orders of long lead

There is a schedule risk due 10: materials. Wort. Ihat does nol have
materials on site for Ihe required outage
will have to be rescheduled to fulure

a) The ability 10 complete the project planned outages or lOP no-fuelling
scope in planned outages due to windows where appropriate.
material unavailability.

b) Recovery Plan integral with the station
FH Reliability plan and Reactivity
Management Plan 10 schedule
opportunity to complete project scope.

Schedule b) The ability 10 complete the required Medium High
prerequisite work due 10 required no-
fuel windows and specialized resource
requirement.

c) Work closely with the Outage group
and Fuel Handling 10 coordinate

c) The ability to execute scope within activities. The work is reviewed for
the outage window is at risk due to assement duralions and coordination.
limited work space, interferences with The Outage group to schedule the
other work Vault and FM Service Room required windows.
work in progress.

Use dedicated resources, augment staff
where required and use overtime if
necessary. Recovery Plan integral wilh
the station FH Reliability plan prepared

There is a risk that dedicated resources to ensure resources are balance and
not secured from OPG and external assigned to complete projecl scope.

Resources resources. Projecl & Modifictaions External engineering resources available Low Lowpersonnel are not experienced with to support incremental if required.
specialized Fuel Handling Any resource issues will be escalated as
equipmenVcomponents. required. Fuel Handling Technical and

Assessing units will assist/consult the
projects groop to help build expertise.
Conlingency is included to address this
risk.

Qualityl There is a risk that quality and Use qualified and experienced vendors Medium LowPerformance performance of installed modifications (ASL list) with access to quality

OPG-TMP-0004-R004 (Microsofl® 2007)
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PrOject #.
Project Tille:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS-35300-00002
U5B Fuel Handling Reliability improvement Project, <Partial::><Execution::>Release

Part G: Risk Assessment

Risk Class Description of Risk Risk Management Strategy Post-Mitigation
are not as expected. Issues may stem manufacturing facilities.
from quality of design. manufacturing, OEM supplier for critical components that
or installation. may include failure mode and reliability

testing.
Quality oversight for installation phase by
system and component maintainers in
Fuel Handling and Engineering
lessons learned to be implemented in
the planning phase preceding each
execution,

Technical There is a risk that expected design Station Engineering and FH department
parameters may not be achievable or available to review and disposition or
system performance requirements provide direction to anomolies found
cannol be met during commissioning and post

maintenance testing.

The rehabiliation scope is short-term
replacing components with like-far-like

Enterprise Risk replacements and improving efficiency
through component
upgrades/improvements without Medium Low
changing the syslem design basis, This
is repealed from unit to unit. aPEX
gathered from previous installation to
improve efficiency of execluion and
minimize errors in execution are
incorporated prior to subsequent
executions. As a resul1, there is low
impact on enterprise risk.
General contingency used to address
any technical support required above
project scope. above project scope.I Additional Risk Analysis:

None

Part H: Post Implementation Review (PIR) Plan

Type of PIR Report Target In-Service or Completion Date Target PIR Completion Date

Simplified PIR 2017-07-30 Dec 2017

Measurable Current Baseline Target Result How will it be Who will measure it?
Parameter measured? (pe~on/group)

Forced loss rate due to FlR attributed to FH

equipment YTD FLR 6.8 % FLR<l% equipment failure Senior Manager Fuel

unavailability related to project Handling
scope

FH equipment Percent of time the Senior Manager Fuel
avaiiabiiiiy raie 88.5 % >90 % fllelling i>yi>lemii> Handiingavailable to fuel/de fuel

OPG- TMP-0004-R004 (Microsoft® 2007)
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Project #:
Project Title:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13.-40976 Document #: NK30-BCS-3S300-00002
USB Fuel Handling Reliability improvement Project <Partial> <Execution> Release

Measurable Current Baseline Target Result How will it be Who will measure it?
Parameter measured? (person/group)

due to equipment
failure related to

project scope

Part I: Definitions and Acronyms

AFI- Area For Improvement
FH - Fuel Handling
FT- Fuel Transfer
IFB-Irradiated fuel bay
FM - Fuelling Machines
OEM - Original Equipment Manufacturer
SPV - Single Point of Vulnerability
NFW- No Fuelling Window
WAND - World Association of Nuclear Operators

OPG-TMP"0004·R004 (Microsoft® 2007)
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Project Title:

Internal Use Only
OPG-FORM-0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-8CS-35300-00002
US8 Fuel Handling Reliability improvement Project, <Partial> <Execution> Release
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Project #:
Project Title:

Internal Use Only
OPG~FORM·0076-R005

Type 3 Business Case Summary
13-40976 Document #: NK30-BCS-35300-00002
U58 Fuel Handling Reliability improvement Project, <Partial> <Execution> Release

Appendix A: Summary of Estimate

Project Number: 13-40976

Project Title: U58 Fuel Handling Reliability improvement Project

kS LTD 2015 2016 2017 2018 2019 2020 Future Total %

OPG Project
880 400 350 200 0 0 0 0 1,830 4.9Management

OPG
Engineering 605 150 190 50 0 0 0 0 845 2.7
(includingDesign)

OPG Procured 3,356 4,200 1,250 350 0 0 0 0 9,156 24.6Materials

OPG Other 5,566 250 200 150 0 0 0 0 6,166 16.5

Design
Contract(s)

Construction
Contract(s)

EPC Contract(s)

Consultants

Other
ContractslCosts

Interest

Subtotal

Contingency

Total 17,663 10,343 6,557 2,693 0 0 0 0 37,256 100

Notes

Project Start Date 2012-08-15 Total Definition cost
(excludesunspentcontingencyfor Nuclear)

Target In-Service (or AFS) 2017-07-30
Contingency included in this BCS

Date (Nuclearonly)

Target Completion Date 2017-11-30 Total contingency released plus
contingency in this BCS (Nuclearonly)

Escalation Rate 2.5% Total released plus this BCS without
contingency (Nuclearonly)

Interest Rate 5%
Total released plus this BCS with $37,2561<:contingency (Nuclearonly)

Removal Costs
$00 Estimate at Completion

(includesonly spentcontingencyfor Nuclear)

Prepared by: Approved by:
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Ralhin agchi Date I Nahil Rahman Date
Sr. Technical Officer. Pickering Projects • Director, Pickering Projects I:!-M[o'"j' :." 1,J'
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Appendix B: Comparison of Total Project Estimates and Project Variance Analysis

Comparison of Total Project Estimates

Approval
Total Project Estimate in kS Total

Phase Release Date
(by year including contingency) Future Project

2012 2013 2014 2015 2016 2017 Estimate

Definition Partial 2012-08-15 9,000 9,650 8,050 2,300 0 0 0 29,000

Execution Partial 2013-07-30 1,970 7,935 8,630 10,108 357 0 0 29,000

Execution Partial 2015-02-27 1,970 9,392 6,301 10,343 6,557 2,693 0 37,256

Project Variance Analysis

k$ LTD Total Project
Variance Comments

LastBCS This BCS

OPG Project Additional cost to manage the project for longer

Management 880 1,243 1,830 587 period than expected due to extension of project
execution till 2017,

OPG Engineering 605 905 995 90 Additional engineering cost for legacy design
(includingDesign) issues,

Present material cost estimate is higher than
OPG Procured 3,356 9,127 9,156 29 previous BCS estimate due to additional material
Materials cost to mitigate field discovery issues and FH

modjfication packages,

OPG labour costs related to construction for
OPG Other 5,566 2,895 6,166 3,271 multiple additional outages and design modification

packages.

Design Contract(s)

Construction
Contract{s}

EPC Contract(s)

Consultants

Other
ContractsfCosts

Interest

Subtotal

Contingency

Total 17,663 29,000 37,256 8,256
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Appendix C; Financial Evaluation Assumptions

Key assumptions used in the financial model of the Project are (complete relevanl assumptions only):

Project Cost:
1 Future costs are estimated using the aelual costs incurred for equivalent work in previous units.
2. Cost for the design modification scope is estimated from preliminary design details,

Financial:
1. Reduction in FLR contribution is assumed to be obtained in units 5-8 as a result of partial scope execution as of date.
2. It is assumed that the equipment will be placed in service immediately after the project scope execution is complete

Project Life:
1 Based on current assumptions all project scope execution will be complete by May 2017_

Operating Cost:,. There will be no incremental operating costs arising from this project.

Appendix 0: References
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