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1! RECOMMENDATION:
We recommend a Full Release of an additional $23.088 Million ($16136 Million Capital and $ 6.952 Million OM&A) to fund
completion of all modification, commissioning and closeout for this project. Approval of this request will bring the total
to date funding to $34262 Million including a contingency of The total project is estimated to cost $ 34.262
Million with an estimated completion date of 12/30/2014

The Business Objective of this Sustaining project is to improve the performance and reliability of the Pickering A Fuel
Handling (FH) System to address the following issues:

• Pickering A FH System is a significant contributor to production loss from forced outages and Unit deratings
• Component obsolescence is becoming a major issue with the Fuel Handling System reaching its end of life
• Fuelling unavailability often disrupts outage critical path and station Integrated Operating Plan (lOP) schedules

In addition, during fuel handling equipment or systems failure, there is an employee and public safety risk when irradiated fuel
cannot be transferred to the appropriate location where adequate cooling is maintained.

This project will replace, refurbish or overhaul the key system components that have aged past their design end of life.
Specifically, the focus will be on components classified as Single Points of Vulnerability (SPV) equipment that have a zero
tolerance of unplanned failures. Replacing these components will improve the FH system performance and reliability until the
Station end of life.

Installation activities in Unit 4 during the 2011 planned outage were completed, for the most part, under the current funding
release. Some work (Electrical Catenaries, Rolling Shield Gear Box and Y-Drive Mitre Box) could not be completed due to
unavailability of materials at that time. Funds requested in this Full Release BCS are to complete design and installation
activities for Unit 1, the remaining work for Unit 4 and project close out. Execution is planned during P1211 outage in Sep
2fl1’ —‘--i -‘..-‘—, P1 -‘—-‘— )1 (fther—”’” “
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2! BACKGROUND & ISSUES:

During the Pickering A Return to Service project, new safety requirements required conversion of adjuster rods to
shutoff rods to increase total shut off rod reactivity worth. Following the changeover, adjuster rods cannot be
retracted to compensate when fuel handling is unavailable. As a result, the system is required to be available to
fuel at least every 33 hours or the reactor Units will de-rate. The original design requirement for the FH system
availability was 70%, whereas the availability target is now 92%. Since the Pickering A FH systems are 35 to 40
years into their 40 year design life, component obsolescence and end of life issues present significant challenges
in meeting the availability targets.

This project is an immediate priority due to continued FH system deterioration, known end of life components, and
limited outage window availability to accommodate work without extending outage durations in the future. Since the
Return to Service Project, Pickering A FH has seen its highest contributions to Forced Loss Rate (FLR):

• 36.2 days in 2008
• 0.Sdaysin2009
• l7daysin2OlO
• 6.7daysin2oll

With aging components and major obsolescence issues, this trend is estimated to increase and thereby pose a
significant threat to the current Business Plan FLR targets of 42.4 days for 2012, 43.5 days for 2013 and 43.7 days
for 2014.

As well as being a major contributor to units FLR, poor fuel handling system reliability also impacts station
performance objectives. Unplanned fuelling unavailability disrupts scheduled maintenance. When fuel handling
capability is restored, priority is given to fuel the unit for full power operation. As a result, scheduled maintenance is
deferred, particularly channelized maintenance and testing.

Outage critical path schedule adherence is also affected by poor fuel handling reliability. Fuel handling supports
outage execution by providing a platform for reactor inspection and maintenance activities as well as delivery of
inspection tools. Fuel handling system unavailability has a direct and negative impact on critical path during these
outages.

Furthermore, when irradiated fuel is stranded in the fuel handling systems as a result of breakdowns, the required
repairs pose a significant radiological safety risk to our employees and an increase in public safety risk.

A review of the fuel handling systems based on INPO AP-913 (Equipment Reliability Process) was conducted to
determine the scope of work required to achieve acceptable levels of reliability for the Pickering A Fuel Handling
systems The review identified equipment that are Single Points of Vulnerability (SPV or equipment with a zero
tolerance of unplanned failures Any FH SPy equipment failures (within the scope of this project) would result in
Unit shutdown(&i and/or derating(s)

The project scope focuses on the replacement refurbishment and overhaul of SPV equipment of the Pickering A
Fuel Handling System. Improvements to maintenance capabilities and routine maintenance (i e component
replacements) will also be performed to ensure maximum gains in system availability and reliability until the end of
station life

The foNowing actvites have been completed us ng the Partial Release tunding

a Purchase order issued for major equipment/component procurement for Units 1 and 4 (cx ept UI Ba
N.i as no OEM ye i.. was aia a f sp, tresø its at that tm
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• Unit 4 Installation activities completed. except for the following:
- Electrical Catenaries — due to material unavailability
- Rolling Shield Gear Box — Obsolete part (spare gear box has now been obtained from Unit 3)
- Y-drive Mitre box * due to material unavailability

• Return For Service (RFS) after Unit 4 SPVs replacement

The Partial Release was not fully spent due to the following:
• Some material was not available and could not be installed in P1141
• Labour cost less than estimated (reduced scope in P1141)
• Contingency not used

The P1141 OPEX has been incorporated into the remaining work scope. Some major OPEX includes:
• Thrust bearing — Use of manlifts to reduce time and dose.
• Configuration Issues on Y Drive alignment and elevator chain
• New Gear box rotation checks during installation
• FM Catenary Hoses — Alignment/Twists

Filed: 2016-05-27, EB-2016-0152, Exhibit D2-1-3 
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GENERATION f Business Case Summary
Pickering A Fuel Handling SPV Reliability Improvement 13 - 46634 (Capital) 13 * 46635 (OM&A)

3! ALTERNATIVES & ECONOMIC ANALYSIS:

Base OM&A
0utag 0MM
Dialect 0MM
rotal OM8A 0 7,0O61 (69S2)T (700 0 0 0
‘rojø1on
ei
reáitVe(P {324) (259O7) (3747t)
et Present Value(NPV) MA i8,14 24652 i3,O8&
nternaIRateofReturn(R% N/A 11.0 20.3 10.3
)iscounted Payback (Yrs) N/A 6.2 5.2 7.0

Base Case: x Not Recornrnndnd Stop the Project

Maintaining the status quo is not an acceptable option for the following reasons:
• FH Systems will continue to be a main contributor to Unit de-ratings and forced outages and result in

large financial losses. The consequences include:
De-rating 10% of both Units 1 and 4 for two weeks per year due to unavailability of SPy parts in
the FH systems.
10% probability of one unit shut down for one month per year because of FH SPy equipment
failures and spare parts unavailable.

- 50% probability of one unit shut down for three weeks per year because of FF1 SPV equipment
failures.

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

• Failures will continue to disrupt Outage critical path and lOP scheduled activities
• With fuel handling 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
maintained

Alternative 1: ReplacelRefurbishlOverhaul SPy equipment

The recommended alternative focuses on replacing the Single Point of Vulnerability (SPV tems identified by
the Equipment Reliability Analysis Program as per AP-91 3 guidelines This includes the development of
Engineering Changes procurement of long lead material and replacement and overhauling of life-expired
FH equipment

This option is recommended because

• All business objectives are achieved
• It is in alignment with the Equipment Reliability Restoration Program (ERRP)
• It will help ensure current station FLR objectives and priorities are met

it will contribute towards auhevin FH equipment ava’iabhty rate o 92°’
• i’e and P1341 panned outages have sufficient w’naows for carrng out au nstaliaton work for

Jr t I ar t t i + r rk f r t 4

evenue
0I 0

0

0 0
0
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The following assumptions were made with regard to Unit deratings/outages until the modifications are
completed:

• De-rating 10% of Unit ifor two weeks and Unit 4 for 1 week due to unavailability of SPV parts in the FH
systems.

• 10% probability of Unit I shut down for one month and Unit 4 for 15 days per year because of FH SPy
equipment failures and spare parts unavailable.

• 50% probability of one Unit 1 shut down for three weeks and Unit 4 for 10 days per year because of FH
SPy equipment failures

The breakeven point for this alternative is 5.5 days FLR days per unit per year.

Alternative 2: X ot co m de Delay for 2 Years

Although this alternative satisfies all objectives of the project, it is not recommended because:
• Delaying the project will impact key business production objectives due to the high probability of

existing Fuel Handling system equipment failure
• 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
• P1441 and P1511 outage windows may not be adequate for completing all installation activities

which may result in an outage extension

Filed: 2016-05-27, EB-2016-0152, Exhibit D2-1-3 
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41 THE PROPOSAL

The following are the objectives and expected results (deliverables) for this Full Release BCS:

• Project Management Support
• Engineering Support
• Modification - SPy equipment replacement for Unit 1 and remaining work for Unit 4
• Stress Assessments
• Project Close Out

The following activities will be completed using the Full Release Funding:

• Capital Activities
• Purchase order issued for Ui Ball Nuts (deferred from partial release)
• Design and procurement activities for TM Rotor Bearing Tooling and Replacement of Ui & U4
• Unit 1 Installation activities during P1211
• Unit 4 remaining work (Electrical Catenaries, Rolling Shield Gear Box, and Y-drive Mitre Box)

during P1341 (deferred from 2011 outage)
• Operations acceptance/RFS for Unit 1 and remaining work for Unit 4
• Unit 1& 4 Design Close Out
• Project Close Out

• OM&A Activities:
• Ball Screw Stress Assessment
• FM Pressure Boundary Stress Assessment
• FM Carriage/Trolley Structure Stress Assessment

Please refer to Attachment “E” for detailed scope of the project.

Note:
The scope of the project is limited to SPVs (as listed in Attachment ‘E’) that have been determined to pose the
greatest risk or have uncertainty that requires further assessment. Any additional equipmenVcomponent will be
addressed under the FH/Station maintenance program. Ball screw and pressure boundary component analyses
are included in the project scope, however if replacements are required a separate project will be initiated to
complete the required work.

TM Overhaul (SPV 895) The TM Rotor bearing replacement in Ui and U4 will be executed if it is determined
that the condition of the bearings in U2 or U3 indicates the need for replacement
n situ inspection of the bearing in running units will result in high doses and high hazard work Tooling will be

developed to carry out in situ inspection in U2/U3 Based on the observed condition of the TM rotor bearing with
similar service life in U2/U3, the decision will be made for the path forward for U1/U4 Specific contingency
money is allocated if the TM Rotor bearings cannot be replaced in situ resulting the need to remove the TM from
the unit The plan is to develop tooling to replace bearings “in situ’. practice on U2/U3 and execute in Ui and U4.

Filed: 2016-05-27, EB-2016-0152, Exhibit D2-1-3 
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5! QUALITATIVE FACTORS

1. Improve FH System health and reliability by replacing SPV components.
2. Reduce risk of radiological dose to public and employees until end of station life.
3. Avoid disruption to Outage critical path and lOP schedule activities.
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a) The Project Charter 1 Allocate specific contingency
identifies Fuel Transfer for Fuel Transfer Mechanism
Mechanism Overhaul (SPV Overhaul (SPV 875) should it be foi 9 9 9

875) as part of the scope. It required to remove it from the
is not conclusive if a complete unit. 5 000
overhaul is necessary to 2. Develop tooling early so
replace the TM Rotor assessments can be performed
Bearings. Additional funds will ASAP to determine extent of
be required, if work to remove work required for FTM. After 4 4 4
and/or overhaul the TM is to
be completed. — — * — —

b) Estimate is based on 1. Use OPEX from first unit
similar projects, first unit construchon.
installation and consultations 2. Allocate contingency to Before 9 6 9
with other work groups address over expenditures.
involved. 3. Monitor project costs on a
There is no OPEX available weekly basis to avoid cost over — — — — — —

for some major works such as runs.
trolley bearings, electrical
catenaries. Assessment cost After 4 4 4
estimates are of conceptual
quality and may be
conservative

1—
Scone of Nork s fa r y well Ensure Fuel Hardllng
defined but there may be personnel rev ews scope and
diccovery sues d r ng assesses work to be orr p etea Before J 9 6 9
nstallat on such as I Allocate contingency to
unforeseen radiolog ca address ssues that may arise
hazards e g Hot particles and 3 Obtain Radiation Protection
high dose situations, input when preparing and * — * — —

Discovery work may also assessing work plans to
require additional Design and minimizereduce radiation
nstafatcr ccnract efforts hazards

After 2 41 2 4

f, ‘. . ,,

‘.,

..L i J —
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Schedule
Ability to complete the
required prerequisite work at
risk within the outage window.
Above risks may result in
outage extension or deferring
of some work.

Conflicting projects (i.e. ECI
vs. FH SPy) will impact
outage schedule and may
result in outage extension or
deferring of some work.
Ability to complete the work is
at risk due to critical material
availability like Ball Nuts.
OPEX from U4 modification, -

changes in outage schedule,
insufficient time allowed for
FH to conduct testing,
configuration issues,
discovery work, legacy
issues. All these can impact
schedule (and cost).

Resources
Possibility of a change in
personnel working on this
project such that knowledge
and experience from previous
installation will not be fully
applied.
Station resources may be
pulled to complete higher
priority Nork dur rig oufages
C.c’o
ritenarce Tecris riJrea

to suoport roubieshootng
are ‘ct aavs a,a!ab:e
readtiy causnq delay

1. Work closely with the Outage
group and Fuel Handling to
coordinate activities.
2. Engage Supply Chain to
ensure all materials (including
ball nuts) required for installation
are available and ready for use.
3. Close coordination and field
walkdowns.
4. General contingency added to
address these risks.
5. OPEX from U4

1 Obtain early commitment from
OPG resources i.e. Design, Field
Eng and Station.
2. Fuel Handling Technical and
Assessing units will assist and
be consulted by projects group
to help build expertise.
3. Use augmented staff or have
additional budget to complete
.Ork

Page 10of25
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Quality
Quality of design and
manufacturing of ball nuts
being installed may lead to
Thew failure modes which
may not show up during
testing or commissioning.
There is a possibility that new
components may not be
compatible with existing
system.
There will be a major
schedule impact if issues with
the components arise.
OPEX from U4 modification
some quality issues with the
new material

1. Use qualified and experienced
vendors (on ASL) with access to
quality manufacturing facilities.
Engage OEM supplier for critical
components. Request Supply
Chain inspechons at various
stages in the production
process.
2. Use OPEX from previous U4
FF1 maintenance/work.
3. Use lessons learned from
previous Unit installation. Work
plans updated with OPEX from
U4
4. Employ strict quality control
and testing of new components.
5. Save the old components, in
case it is to be reused.

hIPL1 IIONTARIu uWLIF
fFNFAATIflN F
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Business Case Summary
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Before

After

9

6

9

4

9

62

\ — — — — — — — —

Technical 1. Engage Radiation Protection
a> Hot spot in Unit I and ALARA in advance to come Before 6 9 6 9
tensioning tower may affect up with strategy to complete
conveyor cart overhaul work. work,
Work will require addihonal 2. Consult Radiation Protection
Radiation Protection for preparation of work plans. After 6 3 6
consideration and extra rigor.

b) Configuration Issues 1. OPEX from U4 Before 6 6 6
2. FH Technical Support to
address as found’ — — — — —

3. General Conngency
After ) 3

c) Ball screw and pressure Ball screw & Pressure boundary
boundary component analysis component replacement will be Befo 8
and assessments will be done carried out as separate project, if
in this project There is a very required. — — — — —

low probability that
replacements will be After 2 4
necessary. [ — — — — — — — — —
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Business Case Summary
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7! POST IMPLEMENTATiON REVIEW

Fuel Handling
M naer

Who
Measurable Parameter cirr.nteun How will it be

measured? measure
Person I Group?

Forced Loss Rate due to FLR 3% (2010) and FLR attributed to Fuel HandlingFLR <2%Fuel
Handling trending upward SPV failure Manager

No SPV component Fuel HandlingReplace/Refurbish/Overhaul
2 SPV equipment identified in

Equipment is at the failures leading to
Outages/De-rating

Managercontributed by SPVend of design life unit outage! de-
failures.Project Charter

Assessment Fuel HandlingEquipment is at the
Availability of Fuel Transfer end of design life, completed and ManagerFLR attributed tomechanism

Condition of
suitable actions

SPV failuretaken to mitigate thebearings unknown.
risk.

Near end of design Assessment Fuel Handling

Life
expectancy of Ball life. Remaining life completed and Assessment Manager

screws expectancy remaining life completion
unknown. expectancy known.
Near end of design Assessment Fuel Handling

Health of PB components life. Remaining life completed and Assessment Managerand
load bearing structures. expectancy remaining life completion

unknown. expectancy known.

Comprehen ‘ive 31-Dec-I 3 30-Jun-I 4 ‘I
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APPENDIX “A’ GLOSSARY (acronyms, codes, technical terms)

AFS Available for Service
ALARA As Low As Reasonably Achievable
BCS Business Case Summary
CMO Contract Management Office
CNSC Canadian Nuclear Safety Commission
COMS Constructability, Operability, Maintenance, Safety
ECC Engineering Change Control
EOL End of Life
ERRP Equipment Reliability Restoration Program
FH Fuel Handling
FLR Forced Loss Rate
FM Fuelling Machine
FTM Fuel Transfer Mechanism
INPO Institute of Nuclear Power Operations
lOP Integrated Operating Plan
IRR Internal rate of return
NICR Non-Identical Component Replacement
NPV Net Present Value
OAR Organizational Authority Register
OEM’ Original equipment manufacturer
OM&A Operation, Maintenance and Administration
OPEX Operational Experience
OPG Ontario Power Generation
PB Pressure Boundary
PEP Project Execution Plan
PIR Project Implementation Review
REIS Report of Equipment In Service
RFS Return For Service
SCR Station Condition Record
SPV Single Point of Vulnerability
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APPENDIX “B” Comparison of Total Project Estimates

TiTt iFI
Developmental Capital Jan 2011 8000 14500 500

• Partial Capital Feb 2011 0,700 15500 750 —

Partial OM&A Feb 2011 200 7990
Full Capital Jan 2012 7,220 11936 7890 210
Full OM&A Jan 2012 54 6,952

— •I

LTD Spent
LTD Spent
LTD Spent

23000
26,950
8,190

27,256
7,006

0
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Capital Dec 2011 7220 7220
4Dec 4ii f p 4 4 -

54

Comments:
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APPENDIX “C”

Progress Payments

— —
Design Complete: 100% Fixed Price Contract No 3rd Party Estimate
Quality of Estimate Budget +30% to -15% OPEX used — Yes Lessons Learned Yes
Similar Projects Yes Budgetary Quote Yes First Unit Actual Used Yes
Firm Vendor Proposal No — Cost Sharing No Competitive Bid Yes
Reviewed by Sponsor Yes Fee for Service No Contracts in place Yes
Comments:
Project cost estimate is based on man-hour commitment provided by various contributing groups such as
Projects, Design, Field Engineering, Station resources, Contract Management Office and Project Management
Office. The project estimate for remaining installation work is based on the first unit construction costs. There is
no OPEX for some major work such as FT magazine bearing, &ectrical catenaries and assessments. No
contracts are in place for stress assessment/analysis and quality of estimates is conceptual.

As per FIN-PROC-PA-003, this project qualifies for Capital funding since it involves the upgrade/replacement of a
system that will contribute to extendinq the life of the asset.

ONTARIOrutrdi
FFENEAATION 11

OPG Confidential II Page: 15of25

Business Case Summary

Discount Rate:

Pickering A Fuel Handling SPV Reliability Improvement 13 - 46634 (Capital) 13 - 46635 (OM&A)
Full Release Busines Case SummyA44-BCS-353OO-OOOO4-ROOO

I
FINANCIAL MODEL - ASSUMPTIONS

No
7% Cost Escalation Yr 3% SR&D 0 ortunit No

Foreign Currency No Retainer Fee No
— Generating Equip 8% PST J Na T Interest Rate (Capital) 6%

Revenue Rate Corp 8EV Leasing I No Indexed Priced Contract No
Comments:
Major assumptions about contribution of the FH system to unit de-rates/shutdowns used in the financial evaluation for the
base case and Alternative 1 are listed in Section 3 “Alternative and Economic Analysis’. These assumptions are based on
available FLR data and OPEX from FH department.

No

egesProJectWoi*____

Pickering 1 Jun-20 515 P1211
A Jun-20 515 P11 1 P 341

1 5 4 Nov-18 516

f -
PickerlngL6 Nov18 516 1 *B

I Sep16 878
2 I Feb-18 1 878Darhngton f
3 Sep-19 878

________ ________ _________ ________ ________ ________ ________

L Z Jn4fT
Comments:
If TM Rotor Bearing cannot be replaced n situ then FT Mechanism replacement wII need to be scheduled a
fut J £ Jtdge
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Impact on Operations
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Present Value Comparison
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Pickering A Fuel Handhng SPV Reliability Improvement 13 - 46634 (Capital) 13 - 46635 (OM&A)
Full Release Business Case

PNGSA FH Equivalent Days Lost Generation
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D

a

V
S 30

20

10

0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Lrea (P)

The number of days lost due to PNGSA fuel handling failures has been trending upwards since re-start in 2004
While some of the lost generation is due to failures other than SPV equipment it is assumed that SPy equipment
failures will be the predominant failure mode going forward fl e breakeven point for this $ 3M projed is 1 1 days
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Full Release Business Case Summary NA - BCS -35300 - 00004

APPENDIX “E” PROJECT DELIVERABLES

EZ
Provide Project Mangement Support Design Projects and Project Controls 1,185

Project Close Out 67

Provide Engineering Support Design and Drafting Support 564
Design Agency Support 200
Field Eng. Support 877
EC Close Outs (Ui and U4) 87

Procurement

Construction

Stress Assessments (OM&A)

Interest

Contingencies

Unit 4 Materials

Installation of SPVs for Unit 1

TM Rotor Bearing Tooling Development

Installation of remaininci SPVs for Unit 4
CMO, Rad Protection, ALARA

Ball Screw

FM Pressure Boundary

FM Carriage Trolley Structure

Capital Project

General Contingency

Specific Contingency

PROJECT DELIVPPA

From Partial Release (Jan 2012 — Mar 2

.
Provide Project Mangement Support

Provide Engineenng Support

Design Projects and Project Controls, CMO,
Rad Protection Field Enoineerina

Design and Drafting Support

500

O8E

— I

p12)

- ,
—

Procurement

Interest

Contingencies

Unit I Materiais

Capttal Project

General Contingency

441

114

,—,

L Lb

For this Release

I
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ATTACHMENT “A” PROJECT COST SUMMARY - 1346634 (Capital)

CIi

w -i r wi• $

8 ARIOhiJIFiR LfiTh19of2L
— Burness Case umrnary 2

Pickering A Fuel Handling SPV Reliability Improvement 13 - 46634 (Capital) 13- 46635 (OM&A)

Project Mgn’nt& Support 2,127 1087 272 131 - 3,617
Engineering 441 1269 394 44 2,148
Procurerrent 1,909 2263 500 4,672
Consuction

FEz
lnterest(CapitalProject)

‘

Project Costs
General Contingency
Specific Contingency

Project Costs 7,220 11,936 7,890 210 - - 27,256

V W r
Prect Costs

Current
R

Contingency
e ease

Adj to Project Costs
Current Contingency

Release Total
ProjectCosts

This
Contingency

Release

ProjectCosts

. Contingency
0 Released

7,220 11938 1,890 210 - - - 27,256ProjectCosts
- -Future

Contincy (0) (0)Releases
T1al

- (0)‘Project lüñdiñg
Contingency Futding

i,89k ” ‘‘

‘‘ *(0)75#
‘ sics 7,220 8,100 T 600 15,920j Variance to Budget 0 1,847 1,808 175 0 0 0 0 3,830

Removal Costs (above)

[ lnventoyWIO

L Spare Parts in Invent

Revid bl:
1.J(

_( I
Craig Verwey

- /
Project Mana,gr —

(Date) 1 Approib
- (Date)

- Fahit
-

—-

DweCtor-PlckenProjects
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Pickering A Fuel Handling SPV Reliability Improvement 13- 46634 (Capital) 13- 46635 (OM&A)
ill Release Business Case Summary NA44-BCS-35300 - fl00fl4 -

ATTACHMENT “A” PROJECT COST SUMMARY - 13-46635 (OM&A)
Iww w_, r—

—
Project Mgmnt& Support 34 184 218
Engineering 20 136 156
Procurement

-

Construction
-

I

Other
Assessments

g——-—--
lnrest (Capil Project)
Project Casts
General Contingency
Specific Contingency
Project Costs 54 6,952 - - - - - - ?O06

zii ;

Current Contingency
Release

Total
Adj to Project Costs

Current Contingency
Release Total

Project Costs
This Contingency

Release Total
Project Costs

lTD
Contingencyu’ Released
T,tal 6,952 - - - - - - 7,006Project Costs

Future
Contingency

Releases
- -

-

Project Funding
ContingenGy Funding

— iow:üij 54 6,b5Z - -

*

VariancetoBud1et

Removal Costs (above)
_trLWj 0
Sarts In Invent

ReTby:
/ I
- iJ/
catg verwey (Project Mana9er

6,150 I

(Date) Aproved by:

Nahil Rahman
Director PickeringProjcts

(Date)

Business Case St

LI 54
0 170 L -

0 0
6,204

170
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Project Mgmnt & Support

Engineering

Procurement

Construction

Other

Analysis/Assessments

[cRemovaI Costs included above
[{Inventory to be written off
[jSpare Parts in Inventory

Comments:

PM increase due to:
• Field Eng./Rad. Protection/PM costs under estimated in previous release
• Increase in original Project duration

Engineering increase due to
• Acid Eng /FH Techn cal Support costs now n luded here vs PM support
• ConfigurationiEngineenng cost greater than original estimate
• Additional engineering work for revision to Non-Identical Component Replacement (NICR’ to be

completed for Electrical Catenaries due to configuration issues.

Construction increase due to
• Increase in project duration and TM Rotor Bearing Tooling development
• CMO and Rad Protection costs now included here vs PM

ER1confEli21
GrNFBATIO1i[1L
Pickering A Fuel Handling SPV Reliability Improvement 13 - 46634 (Capital) 13 46635 (OM&A)

BCS-3530000004 OOO

ATTACHMENT “B” PROJECT VARIANCE ANALYSIS

I
I

2,161 2,500 3,835 1,335 See comments below.
461 1,100 2,304 1,204 See comments below.

1 909 6 000 4 672 328’
New estimate based on actual cost per

‘OPEXfromUnit4.

Interest (Caoital Project Onlv’

Project Costs ( Scores Basis)

PrjectCotcoBasts)

General Conngency Less is required due to OPEX from unit

Specific Contingency

I 7,214 35,140 36262 1 (8181
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Business Case Summary

Page: 23 of 25

TtT
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Attachment “D”
— Risk Probabilities Chart

nnr 1JIfl1keW oâIi j IJkéW 4
raUL I, AbOl!fliOq IO Aouttlfl$

aank I t 2 3 4 S

> , of 0 day S. cant, National and Nonompliance with Potential for Spill or release causing Loss orTotal delay unacceptable international potential for significant fatality(s) immediate and seriousProject $ non- adverse implications for extended impact with degradationconformance coverage or personnel, potentially off-site impacts, of a safetyrequiring impacts large damages or e.g. Clean-up costs> system
extensive Criminal Charges OR $l5MCat. A spill (>55

rework Potential loss of pts)
operating_licenses

30% - 800/c 30 - 90 day Unacceptable Long-term Legislative non- Potential for life- Exceedances resulting Reducedof Total delay non- local or compliance with threatening in charges or Directors effectivenessProject $ conformance national potential for fines, critical injury or OrderCat. A spill (45 - of a safety
4 requiring impact charges. and permanent total 55 pts)Public systemsome rework, damages ORMajor disability, complaints with OPG

but not major degradation of including implications Explosion
reputation with occupational and/or major fire

regulatory bodies disease
15% - 30% 10 -30 day Non- Major local Systematic non- Potential for Cat. B spillsEmission in Reducedof Total delay conformance impact or compliance with less serious exceedance of effectivenessProject $ bordering minor national potential for cntical injuries regulatory or legal of redundant

design impact.Minor finesORPotential to (e.g. fractures), limitsField orders or safetytolerances, local damage cause strained permanent AMPsPublic complaints system3 potential to relationship with partial with OPG componentsrequire regulator, increased disabilities and implicationsDanger to
rework surveillance and/or temporary total health, life, or property

regulations disabilities of a
significant

nature

2

I

5% - 15% 3 - 10 day Acceptable Complaints Systematic non- Potential for Cat C spills - Impact on aof Total delay non- from local compliance with less serious reportableAdministrative safetyProlect $ conformance officials! mpacts to project temporary infractionsPublic support or
within design oIiticians scheduleORPossibility disabilities and Complaints with plant safety
tolerances, nc of regulatory ! legal injuries requiring level implications related

rework mpl cations off etc medIcal systemI ‘r’’

‘ ni: etr
re oery by
rr

, ma -pOr -so ated r ‘c mei ca ,irr rate -pT ta rpa t r trot al ipi r eC’RRojtr atent n reporabe eventsCar Crr tS tRootr uL aDprc rotfcator eycrd rstad seas r’on reportab.e
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conformance to worker or Arts of God
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Pickering A Fuel Handling SPV Reliability Improvement 13 - 46634 (Capital) 13 - 46635 (OM&A)
Full Release Business Case Summa NA44 - BCS - 35300 - 00004 - R000

Attachment “E” Project Scope

The project scope is divided between two funding classes, Capital and O&MA. Scope of work for each funding
class is listed below:

Capital — SPV’s Replacement:

I. U1/U4 Fuelling Machine SPV parts Replacement/Refurbish/Overhaul

• Y drive Pillow Block Bearings replacement (SPV#1O)

• Y drive Mitre box replacement (SPV2O)

• Guide Column Reducing gear box (SPV3O)

• Guide Column Ball nuts overhauling and tooling development (SPV35)

• Modification and replacement of wiring harness (SPV 195-515)

• Replacement of Catenaries (SPV 565)

IL U1/U4 FM Vault SPV parts Replacement/Refurbish/Overhaul

• Rolling shield Reducing gear box (SPV4O)

• Rolling shield Mitre box (SPV45)

• Rolling shield chains (SPV55)

• Rolling shield Pillow block bearings (SPV56)

• Rolling shield Couplings (SPV5O)

• Rolling shield sprockets (SPV57)

• Thrust bearing (SPV6IO)

Ill Fuel Transfer mechanism SPV parts Replacement/Refurbish/Overhaul

• Ferguson drive clutch & brake (SPVI45)

• Cable harness (SPV 17O-19O 471 472.1 4731 474 1476 1 477 1 478 t479481482 1483 1484)

• Elevator carriage overhaul (SPV 585)

• Fuel transfer bearing cam follower (SPV59O)

Transfer mechanism Carnage beanng /bushina (SPV 59

• TM F erq s r dive “PV P0’

a Iranster rnechantsm ernau SPv 75,
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• Elevator gear box (SPV 995)

• Elevator carriage (SPV 1000)

• Elevator top housing snout assembly (SPV 1005)

• Elevator top housing intermediate assembly (SPV 1006)

• Elevator top housing Take up assembly (SPV 1007)

• Elevator top housing sprocket (SPV 1010)

• Elevator top housing spherical roller bearing (SPV 1015)

• Roller bearing (SPV 1020)

• Elevator top housing sprocket assembly (SPV 1025)

• Elevator chain (SPV 1030)

• Elevator bottom housing sprocket (SPV 1035) (inspection oniy)

• 1&4-35230-DM2 (SPV 150)

IV. Irradiated fuel bay SPV parts Replacement/Refurbish/Overhaul

• Conveyor Cart Overhaul and develop tooling (SPV 580)

V. Stress analysis of FM pressure boundary and load bearing components for life extension.

• Carriage/Trolley load bearing structure/welds SPV 130

• FM Pressure Vessel SPV 135

VI Non SPV oil Catenaries

• Oil Catenaries SPV 956

VU Non SPV D2Q Catenares

• D20 Catenanes SP V957

OM&A Assessments:

I Ball Screw Stress Assessment

H FM Fssure B ria St As—ssment

I FM r ge Tr i€ Ctre 4 e ri n4
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BUSINESS CASE SUMMARY

PNGS A - Mod/Replacement of FRP Components During 2010 VBO 13 - 49285
S d" 8 C CSuperse mg usmess ase NA44 - 8 - 34320 - 00004 - ROOO

Routing, ,i

",
&1> }w>" Signature:+. % i l.ocetion. "~ Action, x 0 "'1+ Date·····,

..

John Melmer
~ I QSection Manager P72-2 Review BCS ~ /'Q; ~Q,J'L Obftf'r2elQDesign Projects - Pickering A

John Taras
Review BCS /

~r-"\
Section Manager P72-2 'V,.(j ~ o61t:pr2<9tV'3.
Process Scheduling
Nahil Rahman Lf(6) /~Manager P72-1 Review BCS o~ AIr 2.0/0

Design Projects - Pickering A
Mark Arnone

Review BCS I
~~~

obArttlt2010Director P72-1
Projects and Modifications
Dwight Zerkee
Manager P82-3 Review BCS

~~
7/lpr 10

Nuclear Investment
Jeff Lehman ~/JIL-Manager P42-3 Review BCS J?~f)6;;~,Performance Engineering, Pickering A
Rob Powell

Review BCS) V~)Director P42-1 ~o61loVacuum Building Outage
Rob Black .--r?»S4 f
Director P42-3 Review BCS r-~-;P (;!/I'tf 1'->
Station Engineering, Pickering A
Louie Shoukas ?iA~: I)~ A.,';/2.010Director P42-3 Review BCS
Business Support - '-" ~
Jamie Lawrie

~,~Director P82-3 Review BCS '~v..:::== g A/'I'Z-IL 2ft>/o
Nuclear Investment
Glenn Jager

Submit BCS t Ilr;::)~~ t~ Ql#R.2t5lCSenior VP P42-3
Pickering A ~
Randy Leavitt

~~~,~ At:, \~)c,.. ~0VP - Nuclear Finance P82-3 Review BCS

Wayne Robbins Y~-r: r-l...(-) (0 '-0 Y;~/.(CNO P82-6A1 Review BCS
.-!----.. ~

Don Power V-~
i~~VP Corporate Investment Planning TCH07G05 Review BCS :A7/ -v

A

-

Donn Hanbidge
'-=-"

Approve BCS ~/f If .~\ I+~!~[,fluCFO TCH19F27

Tom Mitchell TCH19A24 Approve BCS
~ ~Z,f/{;O

President & CEO

Sue MacKinnon Return

Nuclear Investment Management P82-386.2 For
Distribution I

7G2. -4G82.

.,
• .I

I Ii
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PNGS A - Mod/Replacement of FRP Components During 2010 VBO 13 - 49285
Superseding Business Case NA44 - BCS - 34320 - 00004 - ROOO

11 RECOMMENDATION:

We recommend a Superseding Release of $11.7M (including $1.8M contingency), for the PNGS A Modification/Replacement
of Fiberglass Reinforced Plastic (FRP) Components During the 2010 Vacuum Building Outage (VBO) Project. The total
released will be $24.SM (including $1.8M contingency).

The release history for this work had it moving from OM&A to Capital with change in strategy from inspect and selective
replacement to full replacement. As such, the cost of the incremental costs that are now being included in this BCS were
previously captured among the various contracts within the Outage. The main business objective of this project remains
unchanged from the Full Release Business Case; however the BCS has been updated to include the following incremental
costs required for the execution of the project that were not identified in the full release. The final project estimate includes the
following costs:

1. Incremental scaffolding required to install the FRP piping. This was segregated from the remainder of the scaffolding
requirements for the outage work program and is specific to the installation of the FRP,
2. Incremental Power Supplies associated with the installation of the piping.
3. Incremental Craning and Rigging requirements to transport/install the FRP material in the Vacuum Building.
4. Incremental Safety equipment required for installation of the piping due to hazardous fumes. This item was determined to
be an incremental requirement late in the project due to one time use of the equipment associated with the resin environment.
5. Incremental resources to perform confined space monitoring duties due to the hazards created in the vacuum building due
to hazardous fumes.

Items 1 -3 were discovered during a detailed review of outage scope, reviewed by Finance, and deemed to be an incremental
cost of the project that satisfies the Capital eligibility requirements. The balance of the Superseding Release remains
unchanged except for the updated financial figures throughout the balance of the document. The proposed scope remains
unchanged as detailed in Section 4 - The Proposal. The superseding release has been developed in consultation with the
Outage, Finance, Maintenance and Project organizations.

Currently Released
Requested Now

Future Funding Req'd
Total Project Costs 1,181 23,283 46 24,510
Non Proiect Costs

Grand Total

q R:zao
Date:

Date:Date: Tom Mitchell
President and CEO
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.‘wei•sm Recur is File lnfonnatinii0NTAAluruwtn See Guidance Section

GENERATION Type 2 Business Case

Finai Security Classification of the BCS: OPG Confidential

T. be used [or nves menisorojects meet ng Type 2 cr;terra in OPG-STD-0076

Part A: Project Information

Prqject #j 16-31524 Title: Dariington Station Roofs Replacement Project
Phase: I Release: Records file: D BCS-20000-

j nitiation and Definition Partial
10002

Facitityt iigton Class: Capital ** investment Type: Sustaining

Business Need:

We recommend the release of $811k base costs plus contingency)

This release is to proceed with the toil at on and DefinItion phase of the Dart ngton Stat on Roofs Replace terit
rject The total plojCct is estimated to cost 536 259k. with a target completion date in 21)18.

he stations Pxisttng roofs have reached the end of their 20 year design life, currently there are 135+ Station
ondition Records and 60 work orders associated with root leaks. There has use been an Agog Management

Program Componcrv CcniditDrr Assessment (NK3S REP-200u0-1 0003; c arr ed out for Roofinq Clitsiructiar for
‘ji’dnqs nsid th lotectel area winch nnic’uded t stairon rnofna in pnni nndtron.

urrnt conditiur J tb itatea ‘nefr exposes Darliripton to n.iciear and cnnventonal ratet .sks. Most f rot a I
-nstens on both the nuclear and ceriventorai side were designed with the assumpt:on tb-it system operatom- wit
:ako place helo ii leak-proof roof and no precipitation ritcoduced into the syslem environment ntroducinq leaked
oate into any system pots the station a an unprdict ibie nndition thaj ruisde the hesiqri hacw ard therefore
cinams a potroitall n003rioriS stuatn

addton. address ig the orohem ri Thc stations roof r nnditon has b-en added —i the i—ik,rsh:mo response
actions and as sucn will receive special attention [tori the CNSC and tOt- pubic At pins. i) tlie’ s Oii opi’oOuniv

to avoid theats to the station a Power Reactor Operating License

The roofr that are ncluded n th pro tsr d ‘-rope air-

a bine Hais drill 1 4 JHI to THI

Common Servict isra Uu;

Reactr ButJrg Jn 1k 4 RB1 to RB4

West and East Toni Flays (WE A a it IA;
Pump H usm, Jr t I to 4 F Hr . PH4’

! cat 101 1 P V P

merqenc P art Suop y F 1€ t Bi d no 11 aS
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OPG.FORM..OO75ROO3*

Type 2 Business Case Summary

The Station Roofs have reached the end of their 25 year design life and need to be replaced The best roof

repiacement alternative will be decided during the preliminary and detailed engineering phases of the Project.

Roofing options wi be evaluated with economic assessments; waste management plans assessed and defined

Engineering Change Control requirements.

Base Case: Status Quo — No Project

Water leaks into the station are wide spread and expected to increase due to conti9ued degradation. If this proJect is

not mplemented. roof leaks wit continue to occur. increase in overall cost and be disruptive to ptant operatons.

Alternative 2: Delay Work — Fix leaking roofs an an as needed bases

it is not economically beneficial and does not support operational needs to repair roofs on an as needed bases This

alternative is not a good solution to the business need because roofs may leak where repair meets the old section of

the roof

Alternative 3:

None

Alternative 4:

N ne

Deliverables Mdestones Target DdtC

Ths Release

1 £ t s -
jr. a cc M r. i 9 ri

‘e Sc .-i £ 91.rer.r. e.
I •J e CrS1 a u:u ‘i :

Mus i.C

Preferred Alternative: Replace existing Station Roofs
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CPGFORF-c075-Rc03

Type 2 Business Case Summary
BCS to e.ease letailed ongi ‘eer ng and execution of Defin lion and Execution Partial 9 Jan 2014
some but dngs wth the opt on price to omp etr the BCS Approved
entire project.

References:

N[s38-PCH200001 003 °niect Charter

NR38REF-20CG010U03 Foriporent Condttoo Assessmer Report
NK3PRF F 2OCOO 04$bOdT )NGS Roof Canotion Report P nnaco C op inc 2011

SCRS on Station Roof I oaks D20090828, D 200903926 D2C59O3996, )2fl09 11314 9 2011 01 P9
201 03542 1 011 0328e )20111fl’6 U 01o-O8286

Part B: Project Cash flows

k$
l LTD

2012L
2013 2014 T 2015 2016 2017 Future Total

— 4
Currently Rreased 0 0

, —a- 3— -—------—-

—1-----—-—------- - — -

ReqmrstedNov I
-i 18 793 I 311

Future Required 1 825 8989 2700 12 789 48j 35448

Total Project Cost 18 793 825 8989 12 700 12286 148 36259
Ongoing Costs

Grand Total 0_1 18 793 825 1 8989 12 700 12766 148 36259

Estimate EEstimate at OAR Approval
, Ulass 5 1 1Class : Complehon Amount:

Additional Information on Project Cash Flows (optional):

Ref OPG-STD-00/6 $euon 1 4
Projert may ulli ync 2 dnumnr talon mr the nit atinri ari( fl f,rim 1- has s ito ploa’a- on U a I Cs- 0 Cr
nvestrwntlpro cot i tot a a I r eel the tog Jirements to a Type 2 BC S Mod finato t Risk is I w

ene a rert nt r.go 1 tee n ijdej a 0 1uu 5 es 1 a ,i P -od a 1 a 4
ould arI no dde i a,’e bet; -cOett to da:e
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OPGFORM 0075-R003

Type 2 Business Case Summary

Part C: Financial Evaluation

Preferred
k$ Base Case Delay Work Alternative 3 Alternative 4

Alternative

Project Cost 36.259 N/A N/A N/A N/A

NPV (after tax) N/A N/A — N/A NIA N/A

Other(e.gLUEC) N/A N/A N/A N/A N/A

Summary of Financial Model Key Assumptions (see Guidance on this Type 2 BCS Form):

As per OPG-STD-0076. an economic justifications not requred for sustaninq rivestrnentproects.

Part 0: Risk Assessment

Post-Mitigation
Risk Classj_ Description at Risk Risk Management Strategy

Roofing Material Waste Disposal Project to determine in Preliminary
Engineering if waste is conventional

Medium I MediumCost (Future Release) vs rad waste by taking test samples I
and having them analysed

The Pump House Roof Equipmert During the pre bid meetings ensure
Hatches need to be redesigned as part the contractor walks down the

Scope of the project due to excess leaking. Pumphouse Roof Equipment Hatches Medium Low
The scope of this work is not well in detail to ensure this scope is well
defined at this point, understood.

Risk that the Contractors schedule to
Schedule estimate was based off of

Schedule preform Preliminary Engineering other similar Projects.
Medium Low

longer than estimated

ResNe
-____

Quality/
i None

Performance 1__-
-

Protect to determine what systems
Existing Electrical Conduits on Roof the conduits are powering and ensure

Technical I Medium Low
(FJture Release) the prope bar’iers are n place to

protecithem

Part E Post Implementation Review (PIRI Plan

Type of PIR Target Project In Servtce Date Target PIR Completion Date

Not Apphcab e N N

mbIHo**tb ‘Aho*t”rasure
Curre t Base toe Target Res It

Paramete nrasu ed t (pe sor g ç

*
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OPG-FOR13O75 ROO3

Type 2 Business Case_Summary

Part F: Review/Approvals

1 Signature Comments Date
TnisBC$ represems the best option to meet me va dated bismess need in a cost eltective manner
Recommended by: J
Doug Redford
Manager. Maintenance
Project Sponsor

I concur with the business decision as documented in this BCS.

Finance Approval:
Caria Carmichael /
Vice President, Nuclear Finance

I confirm this project wit address the business need, is of sufficent priority to proceed and provides value for money
Approved by: J
Steve Ramjist
DirectorOps and Maintenance

per OAR 11
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