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Exhibit F2
Tab 3

Schedule 3
Table 1

Final Total Partial/Devmt Initial Superceding 2007 2008 2009 2010 2011 2012
Line Project Start In-Service Project Cost Release Full Release Full Release Actual Actual Actual Budget Plan Plan
No. Facility Project Name Title Category Date Date (M$) (Note 2) ($M) ($M) ($M) (Note 3) ($M) ($M) ($M) ($M) ($M) ($M)

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p)

ONGOING PROJECTS FROM EB-2007-0905
1 DN Environmentally-Qualified Component Replacement 38457 Regulatory Oct-04 Nov-10 63.1 63.1 12.2 16.7 9.3 6.7 0.6 0.0
2 PA Replace Locking Tabs on Boiler Divider Plate (P1,P4) 49248 Sustaining Jun-07 Jun-11 17.7 1.0 0.1 0.1 0.2 0.4 7.3 7.3
3 PA P2/P3 Isolation Project Various Sustaining Aug-05 Dec-10 67.1 67.1 9.5 13.5 22.5 20.6 0.0 0.0
4 PB Steam Generator Water Lancing 40645 Sustaining Apr-07 Dec-10 25.0 25.0 1.3 3.5 9.0 5.6 0.3 0.0
5 PB Boiler Tab & Divider Plate Repair (P7 & P8) 40641 Sustaining Feb-07 May-11 20.5 20.5 0.4 7.8 0.4 9.3 0.2 0.0
6 ENG Digital Control Computer Aging Management 62553 Sustaining Mar-04 Dec-12 14.5 14.5 0.7 2.4 0.6 1.0 2.4 1.9
7 ENG Inspection Qualification 66105 Sustaining Oct-06 Nov-12 10.5 4.1 0.3 1.0 1.3 1.3 1.2 1.1
8 ENG Feeder Repair by Weld Overlay Proof of Concept 62435 Value Enhancing Feb-05 Apr-10 17.5 17.5 0.5 1.5 6.9 0.0 0.0 0.0
9 Subtotal 235.9

COMPLETED PROJECTS FROM EB-2007-0905
10 DN Boiler Primary Side Cleaning 38296 Sustaining May-01 Nov-08 24.2 24.7  0.1 0.0 0.0 0.0 0.0 0.0
11 Subtotal 24.2

CANCELLED/DEFERRED FROM EB-2007-0905  
12 DN Boiler Primary Side Cleaning (follow-up to 38296) 38935 Sustaining Jun-08 Deferred 1.7 2.1 0.0 0.9 0.8 0.0 0.0 0.0
13 PA Unit 4 Boiler Flushing 49204 Regulatory Jul-03 Cancelled 9.9 12.8 0.3 0.0 0.0 0.0 0.0 0.0
14 PA Unit 4 Boiler Chemical Clean 49201 Regulatory Jul-03 Cancelled 22.2 55.3 2.2 0.3 0.2 0.0 0.0 0.0
15 Subtotal 33.8

PROJECTS NOT IN EB-2007-0905
16 NPT Fire Safety Assessment Upgrade 26003 Regulatory Aug-09 Dec-11 12.3 9.4 0.0 0.0 2.6 4.4 3.1 0.0

17 DN Environmental Qualification Discovery Work and Scope 
Reduction 38458 Regulatory Feb-09 Dec-10 75.7 42.3 0.0 0.0 18.4 30.7 6.0 0.0

18 ENG Probabilistic Risk Assessment Upgrade 62440 Regulatory Jan-09 Oct-10 26.8 12.0 0.0 0.0 5.1 9.4 3.9 0.0
19 PB Unit 7 Calandria Tube Replacement 40669 Sustaining Aug-08 Dec-08 17.8 19.8 0.0 17.1 0.6 0.0 0.0 0.0
20 PB Fuel Channel Life Cycle Management Project 62444 Sustaining Aug-09 Dec-13 24.9 12.3 0.0 0.0 2.5 9.7 7.7 4.0
21 Subtotal 157.5

 

Notes:
1 Projects with expenditures during Test Period AND Completed/Deferred Projects (from EB-2007-0905 or subsequent).  
2 "Total Project Cost" reflects BCS amounts, with the exception of Completed/Deferred Projects (for which actual costs are shown).  
3 Bold font indicates variance > 10%, with explanation in Exhibit F2-T3-S3.  Superceding Full Release is the new Total Project Cost.    

Table 1
OM&A Project Listing - Nuclear

Facility Projects - Released Amount and Balance to be Released
Projects >$10M Total Project Cost1
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 Table 2

Final Total 
Line Project Start In-Service Project Cost
No. Facility Project Name Category Description Date Date ($M) (Note 2)

(a) (b) (c) (d) (e) (f) (g)

ONGOING PROJECTS FROM EB-2007-0905

 1 DN Steam Generator Water Lancing (Future campaigns) Sustaining
Remove deposits from secondary side of 
Steam Generators to prevent under-deposit 
corrosion.

Apr-07 Apr-11 9.4

2 DN Standby Generator Gas Generator and Power Turbine 
Overhaul Sustaining Complete overhaul and refurbishment of the 

Standby Generators Dec-06 Dec-11 7.7

 3 PB Worker Safety Modifications for Feedwater Chemical 
Addition Regulatory

Comply with OHSA limits for hydrazine 
exposure and provide overpressure 
protection.

Sep-01 Oct-11 5.3

 4 PB Digital Control Computer Obsolesence Management Sustaining Upgrade display hardware, replace necessary 
components, and procure critical spares. Aug-03 Nov-11 5.9

5 DN Fuel Handling Power Track Improvement Sustaining
Modify Fuel Handling Power Track to improve 
reliability and add condition monitoring 
capability.

May-07 Nov-11 5.0

6 Subtotal 33.3

COMPLETED PROJECTS FROM EB-2007-0905

7 PB Standby Generator Upgrade Sustaining Improve standby generator reliability through 
equipment upgrade and replacement. Mar-00 Apr-08 8.9

 8 PA Vacuum Building Leakage Repairs Sustaining Perform repairs to the Vacuum Building to 
reduce air in-leakage. Apr-06 Dec-08 6.0

9 PB Remote Emergency Power Generator (Op Costs) Regulatory Operating costs of the temporary Remote 
Emergency Power Generator.  Jun-04 Dec-08 5.9

 10 PB Main Output Transformer Subsurface Investigation Sustaining

Investigate, confirm and arrest the possibility 
of costly damage and/or forced outages 
caused by sub-surface instability under the 
Main Output Transformers.

Jun-05 Dec-08 3.2

 11 PB Liquid Zone Control Pumps/Mounting Frame Replacement Sustaining
Replace & relocate Liquid Zone Control 
Pumps to improve reliability and address 
obsolescence of existing pumps.

Apr-04 Jun-09 8.8

 12 PB Contractor Lunch Room Facility Sustaining
Provide change, shower and lunch room 
facilities within the protected area and 
demolish old life-expired facility.

Apr-06 Aug-09 5.9

 13 PA Administration Building Rehab Sustaining
Upgrade Administration Building structures 
and systems to current codes and 
requirements.

Jul-07 Dec-09 1.6

14 DN Steam Generator Water Lancing Sustaining
Remove deposits from secondary side of 
Steam Generators to prevent under-deposit 
corrosion.

Jan-04 Nov-08 8.8

15 PA Vacuum Building Fiber Reinforced Plastic Components 
Modifications Sustaining

Perform laboratory testing to confirm lifespan 
of fiber reinforced plastic in vacuum 
conditions and replace components as 
required.

Sep-07 Mar-09 1.4

15 Subtotal 50.4
 

PROJECTS NOT IN EB-2007-0905

 16 PA Standby Generator Automatic Voltage Regulator Upgrade Sustaining Replace the automatic voltage regulators for 
the standby generators. Dec-05 Dec-11 7.7

 17 PA Vacuum Building Basement Improvements Sustaining Modify Vacuum Building equipment to 
improve reliability and maintainability. Jul-08 May-10 6.1

18 Subtotal 13.8

Notes:
1 Projects with expenditures during Test Period AND Completed/Deferred Projects (from EB-2007-0905 or subsequent).  
2 "Total Project Cost" reflects BCS amounts, with the exception of Completed/Deferred Projects (for which actual costs are shown).  

Table 2
OM&A Project Listing - Nuclear

Facility Projects - Released Amount and Balance to be Released
Projects $5M - $10M Total Project Cost1
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Total Average Cost
Line Number of Project Of All
No. Sponsoring Division Projects Cost ($M) Projects ($M)

(a) (b) (c)

Facility Projects
1   Darlington NGS 13 26.5 2.0
2   Pickering A NGS 12 21.3 1.8
3   Pickering B NGS 15 22.4 1.5
4   Nuclear Support Divisions2 12 15.6 1.3
5 Total 52 85.7 1.6

Notes:
1 Projects with expenditures during Test Period.
2 Nuclear Support Divisions includes Engineering, Projects & Mods, Supply Chain, 

Programs & Training, Inspection Mtce and Commercial Services, Facilities and PINO.  

Table 3
OM&A Project Listing - Nuclear

Projects <$5M Total Project Cost1
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Table 4a

Potential
Line Start
No. Project Name Category Date

(a) (b) (c)

Facility Projects (Listed Work to be Released)

Darlington NGS
1 Retrofit Lighting in Main Control Room Sustaining 2011 or Later
2 Hydrogen Cooling Temperature Control Valve 20 redesign Sustaining 2011 or Later
3 Emergency Power Generator 1 Gas Generator & Power Turbine Overhall Sustaining 2011 or Later
4 Upgrade Containment Boundary Isolation Valves Sustaining 2011 or Later
5 Shutdown System 2 Radiation Reduction Tooling Sustaining 2011 or Later

Darlington NGS - Projects With Potential Cost > $10M
6 Fuel Channel Closure Plug Leakage Elimination Value Enhancing 2011 or Later
7 CSA N293.0-97 Fire Protection Plan Regulatory 2011 or Later

Pickering A NGS
8 Emergency Coolant Injection Strainer Capacity Margin Regulatory 2010

9 Pickering Incoming/Outgoing Tritiated D2O Transfer System - Tritium D2O Filling Station 
Filter Installation Sustaining 2011 or Later

10 D2O Storage Tank Pressure Control Improvements Sustaining 2011 or Later
11 Upgrader Plant Pickering Chiller Replacement Sustaining 2011 or Later
12 Vault Vapour Recovery Dryer Capacity Improvement Sustaining 2011 or Later
13 As Low As Reasonably Achievable (ALARA) Source Term/Dose Reduction Sustaining 2011 or Later
14 Emergency Core Cooling Room Heating Ventilation Air Conditioning Upgrade Sustaining 2011 or Later
15 Standby Generator High Pressure Emergency Coolant Injection Load Test Sustaining 2011 or Later

Pickering A NGS - Projects With Potential Cost > $10M
16 Unit 1 & 4 Fuel Channel East Pressure Tube Shift Sustaining 2011 or Later

Table continues on Ex. F2, Tab 3, Sch. 3 Table 4b

Notes:
1 Projects with potential expenditures during Test Period.

Table 4a
OM&A Project Listing - Nuclear

Facility Projects - Listed Work to be Released1
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Potential
Line Start
No. Project Name Category Date

(a) (b) (c)

Facility Projects (Listed Work to be Released) - Continued

Pickering B NGS

17 Reactor Building Service Water Dechlorination and Municipal/Industrial Strategy for Abatement Cleanup Sustaining 2010

18 Machine Guarding Improvement on Low Risk Equipment Regulatory 2009
19 Main Output Transformer 8 Foundation Settlement Sustaining 2010
20 Boiler Blowdown Pipe Support Sustaining 2010
21 Update Priority 2 System Design Requirements Sustaining 2011 or Later
22 Ignitable Fluid Dyking and Containment Installation Sustaining 2011 or Later

Pickering B NGS - Projects With Potential Cost > $10M
23 U8 Moderator Annubar Retrieval Sustaining 2010

Nuclear Engineering
24 Hydrogen Effusion Monitor Development Sustaining 2011 or Later

Nuclear Programs & Training
25 Fuelling Machine Stellite Ball Replacement - Phase 2 Sustaining 2011 or Later

Nuclear Programs & Training - Projects With Potential Cost > $10M
26 10 km Alert Sirens Regulatory 2011 or Later

Inspection & Maintenance Services
27 Pickering Irradiated Fuel Bay Fuel Inspection Camera Improvement Sustaining 2011 or Later

Facilities & Facilities Management
28 Life Expired Buildings Demolition Sustaining 2011 or Later

Notes:
1 Projects with potential expenditures during Test Period.

Table 4b
OM&A Project Listing - Nuclear

Facility Projects - Listed Work to be Released1
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OUTAGE OM&A – NUCLEAR 1 

1.0 PURPOSE 2 
This evidence presents the methodology for the derivation of the nuclear outage OM&A 3 
budget. It also presents the actual and forecast outage OM&A costs for the period 2007 - 4 
2012. 5 
 6 
2.0 OVERVIEW 7 
The nuclear outage OM&A expense for 2007 - 2012 is provided in Ex. F2-T4-S1 Table 1. 8 
The test period outage OM&A expense of $214.8M in 2011 and $201.1M in 2012 forms part 9 
of the OM&A expense in the nuclear revenue requirement. 10 
 11 
Nuclear planned outages are necessary to execute inspection and maintenance work on 12 
systems and equipment where access is not possible under normal operating conditions. 13 
Outage work activities generally fall into two categories: a) inspection and maintenance work 14 
related to effective asset management and regulatory requirements; and, b) project work. 15 
Planned outages also give OPG an opportunity to perform systems and equipment 16 
upgrades, configuration changes, and other improvements and modifications. 17 
 18 
Completion of specific outages requires both base work program resources and incremental 19 
resources. Base work program resource costs, including the cost of regular labour, are 20 
captured within nuclear base OM&A (see Ex. F2-T2-S1). Incremental resource costs over 21 
and above the base work program resources are captured in outage OM&A. Outage OM&A 22 
costs include incremental short-term labour to meet expected non-regular staffing needs for 23 
peak work periods, materials, and the costs for specialized services such as inspection and 24 
maintenance work (e.g., feeder piping, fuel channel, and steam generator inspections) 25 
provided by Inspection, Maintenance and Commercial Services (“IM&CS”). Accordingly, the 26 
total costs of an outage are divided between nuclear base OM&A and outage OM&A. 27 
 28 
The costs associated with the completion of projects undertaken during an outage are 29 
captured in either project OM&A or capital, as applicable. 30 
 31 
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The key consideration in assessing the need for incremental short term labour resources 1 
during an outage is the ability to optimize available base work resources and skills. For 2 
example, the availability of regular maintenance staff for outage work has to be assessed 3 
relative to: a) the demand for regular staff to meet the ongoing maintenance requirements of 4 
the running units; and, b) the peak staff resources required to complete the outage scope 5 
within the outage schedule. The forecast of outage OM&A is focused on the need for, and 6 
cost of, the incremental labour resources (e.g., temporary staff and external contractors) 7 
required over and above regular base staff to execute the outage as per the outage 8 
schedule. 9 
 10 
OPG uses incremental staffing for peak labour needs because it is more cost effective to 11 
bring on incremental resources as needed than to maintain permanent outage staff. It also 12 
allows OPG to obtain the specialized skills that are needed (given the highly specialized 13 
nature of outage inspection and maintenance, specialized skills are required from IM&CS or 14 
external contractors). In addition, in some cases, the nature of the maintenance activity 15 
mandates the use of external, original equipment manufacturer expertise. OPG’s use of 16 
incremental staffing resources to complete outage work activities provides it with important 17 
resource flexibility and is consistent with industry practice. 18 
 19 
3.0 DEVELOPING THE OUTAGE OM&A BUDGET  20 
The nuclear outage OM&A budget is established through the business planning process (see 21 
Ex. F2-T1-S1). Each station prepares its own five year outage OM&A budget. The nuclear 22 
support groups also prepare five year outage OM&A budgets to reflect the cost of their 23 
required contribution to the planned outages. 24 
 25 
The nuclear outage OM&A budget is derived in conjunction with the development of the 26 
approved generation plans and outage schedule for each station as part of the five year 27 
Integrated Plan, which is discussed in detail at Ex. E2-T1-S1.  28 
 29 
The first two years of the Integrated Plan are subject to the most detailed reviews. In 30 
particular, identification of the major work scope to be completed in a planned outage is 31 
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finalized, the do-ability within the scheduled timeframe is reviewed, resources are assessed 1 
and economic justification of discretionary activities is analyzed within the constraints of the 2 
business plan. This establishes the approved scope, duration, and outage cost. The last 3 
three years of the Integrated Plan are subject to lesser scrutiny, given that during the five 4 
year cycle, the outage scope, duration, and costs of these later years will be subject to 5 
additional assessments (e.g., due to emergent issues or changes in life cycle management 6 
processes, or regulatory requirement changes that impact scope) as they come closer to the 7 
year of execution. 8 
 9 
3.1 Resource Types 10 
As shown in Ex. F2-T4-S1 Tables 2 - 10, outage OM&A for each station and related nuclear 11 
support services are budgeted on the basis of the resource types described below: 12 
• Non-Regular Labour: The cost for temporary labour. These staff are on OPG’s payroll 13 

and are directly supervised by OPG employees. They are usually comprised of 14 
construction labourers and trade workers (e.g., electricians) and co-op students. 15 

• Overtime: The cost of overtime incurred by regular labour, non-regular labour, and 16 
augmented staff during the outage. While overtime costs for regular staff working on an 17 
outage is budgeted to outage OM&A, regular labour costs, with the exception of IM&CS 18 
regular labour, is budgeted as base OM&A. 19 

• Augmented Staff: The cost of non-regular staff for peak work periods. These temporary 20 
additions to staff complements are directly supervised by OPG staff but are not on OPG’s 21 
payroll. They are usually professional staff such as engineers, assessors, operation 22 
procedure writers or analysts. 23 

• Materials: The cost of materials and supplies used for the outage. 24 
• Other Purchased Services: The cost of outside contractors and their employees. These 25 

contractors and employees are not on OPG’s payroll and the employees are under the 26 
supervision of the contractor. In addition, other purchased services include charges by 27 
OPG’s IM&CS division. Further discussion of IM&CS services can be found at Ex. G2-T1-28 
S1. Other purchased services may also include the costs of major equipment 29 
refurbishments.  30 

 31 
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3.2 Costing of Required Resource Types 1 
For the resource types referenced above, the forecast of outage OM&A costs are developed 2 
by each station through the iterative process described below: 3 
• The work load is analyzed with respect to the work orders, sequencing and the skills and 4 

resources required. 5 
• Work orders are examined for the type and number of tasks involved to complete the 6 

work orders. 7 

• Tasks are grouped into blocks of activities, either by complementary groupings or by 8 
those attached to specific equipment. These blocks are placed in “windows” for execution 9 
purposes.  10 

• Using productivity information from past outages (such as total hours per day, total hours 11 
per work order/task, and number of tasks/work orders), a time budget is established. By 12 
considering the type of skilled resources required to execute the work, a cost estimate 13 
can be developed for regular labour, which is included in base OM&A. The outage 14 
duration and schedule along with historical statistical information (overtime hours per 15 
work order/task) allows OPG to identify the incremental labour required. For example, the 16 
outage’s duration and schedule establish “do-ability constraints” (e.g., congested work 17 
areas and operational constraints) thereby delineating needs for incremental peak labour 18 
and overtime. 19 

• Work planning yields information on the specific parts and/or materials needed for the 20 
outage. Information referenced from past outage and risk assessments is used to 21 
estimate the supplies required and the contingency materials needed. Contingency 22 
materials are those parts or materials that are ordered, due to the lead times required, in 23 
anticipation of a need for the part or material potentially arising during the outage even 24 
though it was not specifically identified as being part of the outage scope. 25 

• Work planning also provides information regarding preparation requirements, pre-26 
requisites, and associated execution requirements. The cost of this additional support 27 
work is estimated in a manner similar to direct work. 28 

• For contractor services, OPG’s outage OM&A budgets are based on historical unit hourly 29 
rates charged by the contractors (adjusted for inflation) or on actual tender quotes 30 
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(depending upon the timeframe of the planned outage), multiplied by the level of planned 1 
work activity. 2 

• IM&CS direct costs for each OPG outage are derived based on the work, time and 3 
resources required. These IM&CS direct costs are then allocated to each station for 4 
inclusion in each station’s business plans. 5 

 6 
OPG continues to be engaged in multi-year outage improvement initiatives focused on 7 
improving outage performance and costs. As discussed in more detail at Ex. F2-T1-S1 and 8 
Ex. E2-T1-S1, OPG is pursuing an Outage Improvement Strategy initiative developed during 9 
the Phase 2 Benchmarking. It has been incorporated into the 2010 - 2014 Business Plan and 10 
is expected to impact outage costs.  11 
 12 
The Outage Improvement Strategy is designed to allow OPG to pursue opportunities to 13 
reduce outage costs, as well as improve reliability and generation performance across the 14 
company’s nuclear fleet. For example, by improving fleet contractor management 15 
procedures, OPG is targeting improved contractor productivity/efficiency by increasing the 16 
amount of work done each day by external contractors. The objective of this fleet-wide 17 
initiative is to reduce the duration and the cost of outages at OPG. Improved scheduling of 18 
outages will result in a more effective utilization of resources resulting in less demand for 19 
external purchased services and overtime. Improved scope determination will result in an 20 
ability to reduce material requirements in inventory as well as better plan for securing 21 
purchased services. 22 
 23 
Beginning in 2010, a new fleet-wide approach has been implemented for improving the 24 
forecast of outage costs through the introduction of Functional Outage Groupings. The 25 
implementation of Functional Outage Groupings will facilitate OPG’s ability to analyze fleet-26 
wide outage costs by station and by outage. This will assist OPG in identifying and 27 
implementing fleet-wide best practices.  28 
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4.0 OUTAGE OM&A VARIANCES 1 
Each of the components that drive the outage OM&A budget (duration, scope, and 2 
resources) can vary from the forecast. OPG updates its forecast of future planned outages, 3 
work activity, and related costs through the Integrated Plan review process. Consequently, 4 
scope definition is more precise for near-term outages compared to the later years of the five 5 
year outage planning cycle. 6 
 7 
Some of the variables that can give rise to changes in the five year outage OM&A plan 8 
include: 9 
• The results from ongoing OPG outage inspection and maintenance work, which could 10 

impact the scope of work planned for future outages, even if the future outages are at a 11 
different unit or station.  12 

• New CNSC regulatory requirements may add to outage scope and costs. 13 
• Operational information shared within the nuclear industry that provides OPG with 14 

information about potential emerging issues from other nuclear industry operators. 15 
Information about these emergent issues can result in additional scope and costs in 16 
future OPG outages (i.e., inspections would assess the extent to which the emergent 17 
issue impacts, if at all, OPG’s nuclear units thereby potentially resulting in additional 18 
scope and costs in future outages). 19 

• The impact of collective bargaining agreements, internal and external, on labour costs. 20 
• The impact of inflation or vendor issues on material costs. 21 

• A decision by OPG to curtail the scope of an outage resulting in additional work/additional 22 
scope being added to a future outage, or conversely, a decision to advance scope from a 23 
future outage into a current outage. 24 

• In some cases the scope of work can be increased without impacting outage duration 25 
(but increasing outage OM&A costs) if the work can be performed in parallel with other 26 
critical path activities.  27 
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5.0  OUTAGE CATEGORIES 1 

5.1 Forecast Outage OM&A 2 
The outage OM&A forecast is derived from the incremental costs associated with planned 3 
outages in the Integrated Plan (see Ex. E2-T1-S1). As noted previously, the outage OM&A 4 
forecast focuses on the need for and cost of the incremental labour resources (e.g., 5 
temporary staff and external contractors, overtime) required over and above regular base 6 
staff to execute planned outages, along with the various materials and suppliers required.  7 
 8 
OPG does not forecast incremental outage costs for forced outages or forced derates, as 9 
OPG typically does not use incremental non-regular labour or augmented staff for these 10 
events. This is because OPG will re-prioritize base work during a forced outage or forced 11 
derate to allow regular base OM&A work resources to focus on fixing the cause of the forced 12 
outage so that OPG can return the unit to operation as quickly as possible. A consequence 13 
of diverting base resources from routine maintenance work during forced outages is to delay 14 
OPG’s efforts towards reducing elective and corrective maintenance backlogs and 15 
implementing improvement strategies.  16 
 17 
5.2 Actual Outage OM&A 18 
Actual outage OM&A will include the actual incremental costs of the planned outages. In 19 
addition, the actual outage OM&A will include unbudgeted costs due to forced extensions of 20 
planned outages, planned outage extensions, or unbudgeted planned outages. Generally, 21 
the incremental unit cost of an outage extension tends to be lower compared to the unit cost 22 
of a planned outage. 23 
 24 
All actual costs incurred due to forced outages, planned derates or forced derates, that could 25 
include overtime costs for regular base staff, are recorded in the base OM&A. 26 
 27 
6.0 OUTAGE OM&A 2007 - 2012 28 
The main drivers to outage OM&A variances (year-over-year and actual to budget) are the 29 
number of outages, scope, planned duration, and actual duration (i.e., extensions of planned 30 
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outages in a year). The most significant drivers of outage OM&A costs over the period 2007 -1 
2012 are: 2 
• A four unit vacuum building outage at Darlington in 2009. 3 

• A six unit vacuum building outage at Pickering in 2010. 4 
• Two outages at Darlington in 2010 compared to one in each of 2011 and 2012 consistent 5 

with the 36-month outage cycle. 6 
• Additional planned outage days at Pickering B during 2010 - 2012 as a result of the 7 

Continued Operations initiative. The need for the Pickering B Continued Operations 8 
initiative is discussed in greater detail at Ex. F2-T2-S3. 9 

More detailed explanations of the various factors that have, or are expected to contribute to 10 
the year-over-year outage OM&A variances during the period 2007 - 2012 are provided in 11 
Ex. F2-T4-S2. 12 
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Line 2007 2008 2009 2010 2011 2012
No. Division Actual Actual Actual Budget Plan Plan

(a) (b) (c) (d) (e) (f)

Nuclear Stations
1 Darlington NGS 97.1 83.2 109.8 106.7 64.2 59.0
2 Pickering A NGS 42.1 25.0 64.1 68.6 52.0 52.4
3 Pickering B NGS 69.6 82.9 70.2 90.5 81.1 74.9
4 Pickering B Continued Operations 0.0 0.0 2.8 1.9 13.0 10.6
5 Total Stations 208.8 191.1 246.8 267.8 210.2 196.9

Nuclear Support Divisions
6 Engineering 1.6 1.2 1.1 1.1 1.1 1.1
7 Projects & Modifications 2.6 1.8 2.9 3.1 1.5 1.1
8 Facilities Management 0.0 0.1 0.2 0.3 0.1 0.1
9 Programs & Training 1.0 0.6 1.0 0.8 0.5 0.5

10 Supply  Chain 1.6 1.3 2.8 1.6 1.4 1.4
11 Performance Imprvmnt & Oversight 0.0 0.0 0.0 0.0 0.0 0.0
12 Inspection & Mtce Services1 0.0 0.0 0.0 0.0 0.0 0.0
13 Commercial Services 0.0 0.0 0.0 0.0 0.0 0.0
14 Nuclear Level Common 0.0 0.0 0.0 10.0 0.0 0.0
15 Total Support 6.8 5.0 8.0 16.8 4.6 4.2

16 Total 215.6 196.1 254.8 284.6 214.8 201.1

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 1
Outage OM&A - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 4.6 11.2 11.5 31.5 0.3 59.0
2 Pickering A NGS 5.9 46.5 52.4
3 Pickering B NGS 2.8 12.0 3.7 12.5 43.9 74.9
4 Pickering B Continued Operations 5.1 5.5 10.6
5 Total Stations 0.0 7.3 23.2 3.7 34.9 127.5 0.3 196.9

Nuclear Support Divisions
6 Engineering 1.1 1.1
7 Projects & Modifications 0.2 1.0 (0.1) 1.1
8 Facilities Management 0.1 0.1
9 Programs & Training 0.5 0.5

10 Supply  Chain 1.4 1.4
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.2 3.1 0.0 0.0 1.0 0.0 4.2

16 Total 0.0 7.5 26.3 3.7 34.9 128.5 0.3 201.1

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 2
Outage OM&A by Resource Type - Nuclear ($M)
Plan - Calendar Year Ending December 31, 2012
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 5.4 11.9 11.5 35.1 0.2 64.2
2 Pickering A NGS 6.4 45.6 52.0
3 Pickering B NGS 6.2 12.7 2.9 12.5 46.9 81.1
4 Pickering B Continued Operations 4.4 8.5 13.0
5 Total Stations 0.0 11.6 24.6 2.9 34.8 136.1 0.2 210.2

Nuclear Support Divisions
6 Engineering 1.1 1.1
7 Projects & Modifications 0.2 1.3 (0.0) 1.5
8 Facilities Management 0.1 0.1
9 Programs & Training 0.5 0.5

10 Supply  Chain 1.4 1.4
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.2 3.3 0.0 0.0 1.1 0.0 4.6

16 Total 0.0 11.8 27.9 2.9 34.8 137.2 0.2 214.8

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Plan - Calendar Year Ending December 31, 2011

Table 3
Outage OM&A by Resource Type - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 10.6 20.9 16.6 58.4 0.2 106.7
2 Pickering A NGS 5.4 11.0 0.4 14.8 37.1 0.0 68.6
3 Pickering B NGS 6.6 17.5 2.7 15.3 48.5 0.0 90.5
4 Pickering B Continued Operations 1.4 0.5 1.9
5 Total Stations 0.0 22.5 49.4 3.1 48.1 144.5 0.3 267.8

Nuclear Support Divisions
6 Engineering 1.1 1.1
7 Projects & Modifications 0.4 1.8 0.9 3.1
8 Facilities Management 0.1 0.0 0.2 0.3
9 Programs & Training 0.0 0.5 0.0 0.2 0.8

10 Supply  Chain 1.6 1.6
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 10.0 10.0
15 Total Support 0.0 0.4 4.0 0.0 0.0 12.4 0.0 16.8

16 Total 0.0 22.9 53.4 3.1 48.1 156.8 0.3 284.6

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Budget - Calendar Year Ending December 31, 2010

Table 4
Outage OM&A by Resource Type - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 6.6 20.8 0.3 14.2 66.7 1.2 109.8
2 Pickering A NGS 3.1 10.1 16.8 4.5 29.6 0.0 64.1
3 Pickering B NGS 4.9 16.5 1.1 12.0 35.6 0.1 70.2
4 Pickering B Continued Operations 2.5 0.3 0.0 2.8
5 Total Stations 0.0 14.6 47.3 18.2 33.1 132.3 1.4 246.8

Nuclear Support Divisions
6 Engineering 0.1 1.0 1.1
7 Projects & Modifications 0.9 2.0 0.0 2.9
8 Facilities Management 0.1 0.1 0.0 0.2
9 Programs & Training 0.1 0.7 0.2 1.0
10 Supply  Chain 0.5 2.2 0.0 2.8
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 1.7 5.1 0.0 0.0 1.2 0.0 8.0

16 Total 0.0 16.2 52.4 18.2 33.1 133.4 1.4 254.8

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 5
Outage OM&A by Resource Type - Nuclear ($M)

Actual - Calendar Year Ending December 31, 2009



Numbers may not add due to rounding. Filed: 2010-05-26
EB-2010-0008

Exhibit F2
Tab 4

Schedule 1
Table 6

Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 4.0 16.5 3.6 10.7 32.6 4.5 71.8
2 Pickering A NGS 2.5 6.6 5.3 46.7 61.1
3 Pickering B NGS 2.4 11.0 3.6 10.0 43.5 70.5
4 Pickering B Continued Operations 0.0
5 Total Stations 0.0 9.0 34.1 7.2 25.9 122.8 4.5 203.4

Nuclear Support Divisions
6 Engineering 1.1 1.1
7 Projects & Modifications 1.6 1.6
8 Facilities Management 0.1 0.1
9 Programs & Training 0.4 0.4
10 Supply  Chain 1.4 1.4
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.0 1.9 0.0 0.0 2.6 0.0 4.5

16 Total 0.0 9.0 35.9 7.2 25.9 125.5 4.5 207.9

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 6
Outage OM&A by Resource Type - Nuclear ($M)

Budget - Calendar Year Ending December 31, 2009
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 4.2 13.8 0.5 22.2 42.4 0.1 83.2
2 Pickering A NGS 1.2 3.1 5.1 6.8 8.7 0.0 25.0
3 Pickering B NGS 6.7 19.5 0.5 15.1 41.0 0.1 82.9
4 Pickering B Continued Operations 0.0
5 Total Stations 0.0 12.1 36.4 6.2 44.1 92.1 0.2 191.1

Nuclear Support Divisions
6 Engineering 0.0 0.0 1.2 1.2
7 Projects & Modifications 0.3 1.4 0.1 (0.0) 1.8
8 Facilities Management 0.0 0.0 0.1
9 Programs & Training 0.0 0.5 0.0 0.0 0.6
10 Supply  Chain 0.1 1.2 1.3
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.5 3.1 0.0 0.1 1.2 0.0 5.0

16 Total 0.0 12.6 39.6 6.2 44.1 93.3 0.3 196.1

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Actual - Calendar Year Ending December 31, 2008

Table 7
Outage OM&A by Resource Type - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 4.0 11.7 0.6 19.8 35.6 0.7 72.4
2 Pickering A NGS 2.4 6.3 5.0 34.7 48.5
3 Pickering B NGS 4.4 12.9 11.0 38.4 66.7
4 Pickering B Continued Operations 0.0
5 Total Stations 0.0 10.8 30.9 0.6 35.8 108.7 0.7 187.5

Nuclear Support Divisions
6 Engineering 1.0 1.0
7 Projects & Modifications 1.6 1.6
8 Facilities Management 0.1 0.1
9 Programs & Training 0.6 0.0 0.6
10 Supply  Chain 1.3 1.3
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.0 1.9 0.0 0.0 2.6 0.0 4.6

16 Total 0.0 10.8 32.8 0.6 35.8 111.4 0.7 192.2

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Budget - Calendar Year Ending December 31, 2008

Table 8
Outage OM&A by Resource Type - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 6.9 20.9 1.0 15.7 52.5 0.1 97.1
2 Pickering A NGS 3.0 7.0 1.1 5.3 25.7 0.0 42.1
3 Pickering B NGS 4.2 15.9 5.5 13.7 30.3 0.1 69.6
4 Pickering B Continued Operations 0.0
5 Total Stations 0.0 14.1 43.7 7.6 34.7 108.5 0.2 208.8

Nuclear Support Divisions
6 Engineering 0.0 0.0 1.6 1.6
7 Projects & Modifications 0.6 1.2 0.0 0.8 0.0 2.6
8 Facilities Management 0.0 0.1 (0.0) 0.0
9 Programs & Training 0.4 0.4 0.1 0.0 0.0 1.0

10 Supply  Chain 0.0 1.6 0.0 0.0 1.6
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 1.0 3.3 0.1 0.0 2.4 0.0 6.8

16 Total 0.0 15.1 47.1 7.7 34.7 110.9 0.2 215.6

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Actual - Calendar Year Ending December 31, 2007

Table 9
Outage OM&A by Resource Type - Nuclear ($M)
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Other
Line Regular Non-Regular Augmented Purchased Total
No. Division Labour Labour Overtime Staff Materials Services Other Outage OM&A

(a) (b) (c) (d) (e) (f) (g) (h)

Nuclear Stations
1 Darlington NGS 7.4 20.2 4.2 11.5 42.1 0.4 85.7
2 Pickering A NGS 5.9 6.4 28.8 41.0
3 Pickering B NGS 5.7 11.6 10.0 36.6 63.9
4 Pickering B Continued Operations 0.0
5 Total Stations 0.0 13.1 37.7 4.2 27.9 107.4 0.4 190.6

Nuclear Support Divisions
6 Engineering 1.0 1.0
7 Projects & Modifications 0.0
8 Facilities Management 0.1 0.1
9 Programs & Training 0.4 0.4
10 Supply  Chain 1.5 1.5
11 Performance Imprvmnt & Oversight 0.0
12 Inspection & Mtce Services1 0.0
13 Commercial Services 0.0
14 Nuclear Level Common 0.0
15 Total Support 0.0 0.0 1.9 0.0 0.0 1.0 0.0 2.9

16 Total 0.0 13.1 39.6 4.2 27.9 108.5 0.4 193.5

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Budget - Calendar Year Ending December 31, 2007

Table 10
Outage OM&A by Resource Type - Nuclear ($M)
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COMPARISON OF NUCLEAR OUTAGE OM&A 1 

 2 

1.0 PURPOSE 3 
This evidence presents period-over-period comparisons of outage OM&A broken down by 4 
station. 5 
 6 

2.0 OVERVIEW 7 
This evidence supports the approvals sought for nuclear outage OM&A. Exhibit F2-T2-S2 8 
Tables 1a, b and c set out the comparisons of nuclear outage OM&A for the historical, bridge 9 
and test years. Exhibit F2-T4-S2 Tables 2 - 10 set out outage OM&A costs by resource type 10 
for calendar years 2007 - 2012. Definitions of the resource types are found in Ex. F2-T4-S1. 11 
 12 
The scope of outage work over the 2007 - 2012 period is different in each year, reflecting 13 
various inspection and maintenance activities (fuel channels, steam generators, and 14 
turbine/generators). The largest component of outage OM&A is typically Other Purchased 15 
Services, which represents contracted services from external contractors and work 16 
performed by OPG’s Inspection and Maintenance Commercial Services group (“IM&CS”). As 17 
discussed in Ex. F2-T4-S1, the cost of IM&CS outage work for OPG generating stations is 18 
captured as a component of each station’s outage OM&A costs. 19 
 20 
There are a number of reasons why comparing the year-to-year variation in outage OM&A 21 
amounts budgeted or spent is not meaningful. First, while there are many standard elements 22 
of outage scope (see Ex. E2-T1-S1), there can also be unique activities, programs or major 23 
equipment campaigns that are unit-specific, such as single fuel channel replacement. 24 
Second, the scope of an individual outage is primarily a function of the unit’s condition at a 25 
point in time. Units do not necessarily age or deteriorate in a uniform way or at a uniform 26 
rate. For instance, it is highly unlikely that the outage scope for a particular unit in a certain 27 
year of operation will precisely match the outage scope for a different unit in the same year of 28 
its operation. Third, a major driver to the variability in Pickering B outage OM&A costs over 29 
the period 2010 - 2012 will be activities in support of Continued Operations.  30 
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For these reasons, the following explanations of the year-over-year variances in outage 1 
OM&A costs are limited to a description of the differences in scope and duration of the 2 
outages in each year. 3 
  4 
3.0 PERIOD-OVER-PERIOD CHANGES – TEST PERIOD 5 
2012 Plan versus 2011 Plan 6 
Outage OM&A expenditures are forecast to decrease by $13.7M (6.4 per cent) in 2012 plan 7 
compared to 2011 plan. The main drivers to this decrease in outage OM&A costs are as 8 
follows: 9 
• Pickering A: Outage costs are expected to be flat year-over-year for 2012 as compared to 10 

2011. Pickering A is forecasting additional outage costs for feeder replacements in 2012 11 
compared to 2011 ($8.0M) but this is offset by lower costs due to reduced life cycle 12 
management work in 2012 (i.e., reduced inspection programs such as wet scrapes and 13 
boiler inspections) 14 

• Pickering B: Outage OM&A costs are forecast to decrease by $8.6M (9.1 per cent) in 15 
2012 compared to 2011. This reduction is primarily a function of the fact that the single 16 
fuel channel replacement undertaken in 2011 will not be repeated in 2012. As well, there 17 
is less outage scope in 2012 as a result of less spacer location and relocation (“SLAR”) 18 
related to the Continued Operations initiative in 2012 compared to 2011. 19 

• Darlington: Outage OM&A costs are forecast to decrease by $5.1M (7.9 per cent) in 2012 20 
as compared to 2011. This decrease is primarily due to savings from undertaking fewer 21 
feeder replacements in 2012 compared to 2011. 22 

 23 

2011 Plan versus 2010 Budget 24 
Outage OM&A expenditures are forecast to decrease by $69.9M (24.5 per cent) in 2011 plan 25 
compared to 2010 budget. The main drivers to this decrease in outage OM&A costs are as 26 
follows: 27 
• Pickering A: Outage costs are expected to be lower by $16.7M (24.3 per cent) in 2011 as 28 

compared to 2010 primarily because costs incurred in 2010 related to the Pickering 29 
vacuum building outage (“VBO”) will not be repeated in 2011. Pickering A will also have 30 
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reduced outage costs in 2011 as it does not intend to undertake a turbine replacement 1 
program (savings of $6.5M). 2 

• Pickering B: Outage OM&A costs are forecast to be higher by $1.6M (1.7 per cent) in 3 
2011 compared to 2010 primarily due to an increase in expenditures for Continued 4 
Operations (e.g., additional SLAR). Also, Pickering B’s outage costs in 2011 include 5 
additional costs ($10M) for a single fuel channel replacement. However, Pickering B’s 6 
outage costs in 2011 are favourably impacted compared to 2010 because of costs 7 
incurred in 2010 relative to the Pickering VBO. 8 

• Darlington: Outage OM&A costs are forecast to decrease by $42.6M (39.9 per cent) in 9 
2011 compared to 2010 primarily as a result of the 36-month outage cycle, as there will 10 
be only one planned outage in 2011 compared to two planned outages in 2010. In 11 
addition, 2011 outage costs are lower as 2010 includes turbine blade replacement costs. 12 

 13 
The 2010 budget also includes a forecast Nuclear Level Common outage OM&A expenditure 14 
of $10.0M. There is no Nuclear Level Common cost forecast in 2011. The $10M Nuclear 15 
Level Common outage OM&A expenditure in 2010 represents an amount held by the Chief 16 
Nuclear Officer in reserve related to the Pickering 2010 VBO. 17 
 18 
4.0 PERIOD-OVER-PERIOD CHANGES - BRIDGE YEAR 19 
2010 Budget versus 2009 Actual 20 
Outage OM&A expenditures are expected to increase by $29.8M (11.7 per cent) in the 2010 21 
budget compared to 2009 actual. The main drivers to this increase in outage OM&A costs 22 
are as follows: 23 

• Pickering A: Outage costs are expected to be higher by $4.6M (7.1 per cent) in 2010 24 
compared to 2009 primarily due to the 2010 Pickering VBO ($19.3M) offset by higher 25 
costs in 2009 due to scope increases for the Unit 4 outage. 26 

• Pickering B: Outage OM&A costs are forecast to be higher by $19.5M (26.7 per cent) in 27 
2010 compared to 2009 primarily because additional costs (e.g., inspection and 28 
maintence services) will be incurred in 2010 related to scope increase for the Pickering 29 
VBO along with 2 feeder replacements. 30 
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• Darlington: Outage OM&A costs are forecast to be lower by $3.1M (2.8 per cent) in 2010 1 
compared to 2009, primarily because costs incurred in 2009 related to the four unit VBO 2 
will be avoided in 2010 and there are avoided IM&CS inspection costs for the calandria, 3 
single fuel channel replacement (“SFCR”) and feeders. A partial offset to these lower 4 
costs is that Darlington will have two planned outages in 2010 compared to only one 5 
planned outage in 2009 as a result of the 36-month outage cycle. 6 

 7 
The 2010 budget also includes a forecast Nuclear Level Common outage OM&A expenditure 8 
of $10.0M for the 2010 Pickering VBO. There was no equivalent Nuclear Level Common 9 
expenditure in 2009. 10 
 11 
5.0 PERIOD-OVER-PERIOD CHANGES – HISTORICAL PERIOD 12 
2009 Actual versus 2009 Budget 13 
Actual outage OM&A costs in 2009 are $46.9M (22.6 per cent) over budget. The main drivers 14 
to the variance between actual and budget 2009 outage OM&A costs are as follows: 15 

• Pickering A: Actual outage OM&A costs are higher by $3M (4.7 per cent) compared to 16 
budget. In 2009, higher outage costs were incurred due to scope increases related to the 17 
Unit 4 outage, as well as additional work in 2009 due to the deferral of fall 2008 outage, 18 
partially offset by the deferral of the replacement of four feeders ($4.0M) which had been 19 
included in the 2009 budget. 20 

• Pickering B: Actual outage OM&A costs are higher by $2.4M (3.4 per cent) compared to 21 
budget primarily due to unbudgeted outage OM&A expenditures for Pickering B 22 
Continued Operations. 23 

• Darlington: Actual outage OM&A costs are higher by $38.0M (52.9 per cent) compared to 24 
budget primarily due to increased expenditures for overtime and purchased services 25 
during the VBO. The 2009 VBO budget that was filed in EB-2007-0905 was prepared one 26 
and one-half years in advance of the VBO and did not contemplate the additional scope 27 
additions that were made as part of the final VBO work plan. The VBO was also subject 28 
to unanticipated equipment degradation that resulted in critical path delays and Unit 3 29 
planned outage schedule delays on inspection programs. Darlington also experienced 30 
additional costs for unbudgeted work related to single fuel channel replacement; 31 
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increased inspection and maintenance costs (boilers/turbine), and increased costs for 1 
feeder replacements. 2 

 3 
2009 Actual versus 2008 Actual 4 
Actual outage OM&A costs in 2009 were $254.8M, which is an increase of $58.7M (29.9 per 5 
cent) over actual outage OM&A costs in 2008 of $196.1M. With respect to year-over-year 6 
comparisons between 2009 and 2008, the key drivers were: 7 
• Pickering A: Actual outage OM&A costs in 2009 were higher by $39.1M (156.4 per cent) 8 

compared to 2008 due to the deferral of the fall 2008 outage into 2009, higher costs due 9 
to scope increases for the Unit 4 outage, and costs incurred in 2009 related to 10 
preparation for the 2010 VBO ($2.0M). 11 

• Pickering B: Actual outage OM&A costs in 2009 were lower by $9.9M (12 per cent) 12 
compared to 2008 due to no feeder replacements in 2009 offset by increased inspection 13 
and maintenance costs and a spindle refurbishment, and $2.8M expenditure for Pickering 14 
B Continued Operations in 2009. There were no outage OM&A expenditures on 15 
Continued Operations in 2008. 16 

• Darlington: Actual outage OM&A costs in 2009 were higher by $26.5M (31.9 per cent) 17 
compared to actual outage OM&A costs in 2008 due to increased expenditures in 2009 18 
for the Darlington VBO, additional costs for an unbudgeted SFCR; increased inspection 19 
and maintenance costs and unbudgeted increase in costs due to increase duration and 20 
scope of outages in 2009, partially offset by the fact that there was no turbine 21 
replacement in 2009. 22 

 23 
 24 
 25 
2008 Actual versus 2008 Budget 26 
Actual outage OM&A costs in 2008 were $3.9 M (2.1 per cent) over budget for OPG’s 27 
nuclear fleet. The main drivers to the variance between actual and budget 2008 outage 28 
OM&A costs are as follows: 29 
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• Pickering A: Budget costs were lower by $23.5M due to the deferral of the fall 2008 1 
planned outage until 2009 ($30.9M), partially offset by the decision to refurbish the 2 
spindles in 2008 in advance of the outage. 3 

• Pickering B: Actual outage OM&A expenditures ($82.9M) were $16.2 M more than 4 
budget. This is attributable to higher overtime and temporary labour costs related to the 5 
advancement of the Unit 7 planned outage as well as higher than budgeted planning and 6 
assessing costs to support the Unit 5 2009 planned outage, partially offset by under 7 
expenditures on the 2010 VBO outage preparation work. 8 

• Darlington: Actual outage OM&A expenditures ($83.2M) were $10.9M more than budget. 9 
This is primarily due to higher costs for planning and assessing work to support the 2009 10 
VBO and higher feeder inspection costs for the 2008 Unit 1 planned outage, partially 11 
offset by lower than budgeted outage costs for turbine blade replacement and feeder 12 
replacement. 13 

 14 
2008 Actual versus 2007 Actual   15 
Actual outage OM&A costs in 2008 were $196.1M, which is a decrease of $19.5M (9 per 16 
cent) over actual outage OM&A costs in 2007 of $215.6M. With respect to comparisons 17 
between 2008 and 2007, the key drivers were: 18 
• Pickering A: Outage costs were lower by $17.1M (40.6 per cent) in 2008 compared to 19 

2007 primarily due to the deferral of the fall 2008 planned outage until 2009 ($30.9M) 20 
partially offset by the decision to refurbish the spindles in 2008 in advance of the outage 21 
($6.3M). 22 

•  Pickering B: Outage OM&A costs were higher by $13.3M (19.1 per cent) in 2008 than 23 
2007. In 2008, Unit 7 was subject to a major unforeseen forced outage that required the 24 
replacement of a calandria tube in Unit 7. To mitigate the impact of the forced outage, 25 
OPG brought forward and completed outage work from the planned Unit 7 fall outage into 26 
the forced outage. The higher outage OM&A costs in 2008 compared to 2007 primarily 27 
reflect the higher overtime and temporary labour costs related to the advancement of the 28 
Unit 7 planned outage. 29 

• Darlington: 2008 outage OM&A costs were lower by $13.9M (14.3 per cent) compared to 30 
2007 reflecting that, as part of the transition to the three-year outage cycle, two units 31 
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were on outage in 2007 for a total of 134 days versus only one unit on planned outage in 1 
2008 for a total of 75 days. In addition there was an unbudgeted planned outage in 2007. 2 
The 2008 outage OMA costs compared to 2007 were impacted by planning and 3 
assessing work undertaken in 2008 to support the 2009 VBO. 4 
 5 

2007 Actual versus 2007 Budget 6 
Actual outage OM&A costs in 2007 were $22.1M (11 per cent) over budget for OPG’s 7 
combined nuclear fleet, principally due to higher than planned outage OM&A costs at 8 
Darlington ($11.4M or 13 per cent). Actual outage OM&A costs were $5.7M (9 per cent) over 9 
budget at Pickering B and $1M (2.4 per cent) over budget at Pickering A. 10 
 11 
The key drivers behind these budget variances were: 12 
• Pickering A: Outage OM&A was 2.4 per cent over budget reflecting incremental costs for 13 

overtime, decontamination services and adjuster rod repairs as well as higher IM&CS 14 
costs related to boiler inspections and mobilization costs related to advancing fall planned 15 
outage work into the summer inter-station transfer bus (“ISTB”) outage. 16 

• Pickering B: Outage OM&A costs were 9 per cent over budget. Better than budget 17 
performance on the Unit 6 fall outage which resulted in outage OM&A cost savings of 18 
approximately $5.5M was offset by unforeseen costs arising from turbine spindle repairs, 19 
advanced work associated with the Unit 8 spring 2008 outage and costs incurred due to 20 
the inadvertent release by a third party contractor of resin into the demineralized water 21 
system. 22 

• Darlington: Outage OM&A costs were 13 per cent over budget. A major component of 23 
this overage was related to the decision, after the business plan was approved, to utilize 24 
regular labour resources for the ongoing maintenance requirements of the running units. 25 
This required obtaining additional external contractor services to complete the planned 26 
outage work. This approach is consistent with the outage staffing strategy and the need 27 
to optimize available base work resources and skills as set out in Ex. F2-T4-S1, section 28 
2. In addition, the Unit 4 outage incurred additional overtime and material costs due to a 29 
large amount of discovery work. 30 
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Line 2007 (c)-(a) 2007 (e)-(c) 2008 (e)-(g) 2008
No. Division Budget Change Actual Change Actual Change Budget

(a) (b) (c) (d) (e) (f) (g)

Nuclear Stations
1 Darlington NGS 85.7 11.4 97.1 (13.9) 83.2 10.9 72.4
2 Pickering A NGS 41.0 1.0 42.1 (17.1) 25.0 (23.5) 48.5
3 Pickering B NGS 63.9 5.7 69.6 13.3 82.9 16.2 66.7
4 Pickering B Continued Operations 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 Total Stations 190.6 18.2 208.8 (17.7) 191.1 3.6 187.5

Nuclear Support Divisions
6 Engineering 1.0 0.6 1.6 (0.4) 1.2 0.2 1.0
7 Projects & Modifications 0.0 2.6 2.6 (0.8) 1.8 0.2 1.6
8 Facilities Management 0.1 (0.0) 0.0 0.0 0.1 0.0 0.1
9 Programs & Training 0.4 0.6 1.0 (0.4) 0.6 (0.1) 0.6

10 Supply  Chain 1.5 0.2 1.6 (0.3) 1.3 (0.0) 1.3
11 Performance Imprvmnt & Oversight 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 Inspection & Mtce Services1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 Commercial Services 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 Nuclear Level Common 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 Total Support 2.9 3.9 6.8 (1.9) 5.0 0.3 4.6

16 Total 193.5 22.1 215.6 (19.5) 196.1 3.9 192.2

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 1a
Comparison of Outage OM&A - Nuclear ($M)
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Line 2008 (c)-(a) 2009 (c)-(e) 2009
No. Division Actual Change Actual Change Budget

(a) (b) (c) (d) (e)

Nuclear Stations
1 Darlington NGS 83.2 26.5 109.8 38.0 71.8
2 Pickering A NGS 25.0 39.1 64.1 3.0 61.1
3 Pickering B NGS 82.9 (12.7) 70.2 (0.4) 70.5
4 Pickering B Continued Operations 0.0 2.8 2.8 2.8 0.0
5 Total Stations 191.1 55.7 246.8 43.4 203.4

Nuclear Support Divisions
6 Engineering 1.2 (0.2) 1.1 (0.0) 1.1
7 Projects & Modifications 1.8 1.1 2.9 1.4 1.6
8 Facilities Management 0.1 0.2 0.2 0.2 0.1
9 Programs & Training 0.6 0.4 1.0 0.6 0.4
10 Supply  Chain 1.3 1.5 2.8 1.3 1.4
11 Performance Imprvmnt & Oversight 0.0 0.0 0.0 0.0 0.0
12 Inspection & Mtce Services1 0.0 0.0 0.0 0.0 0.0
13 Commercial Services 0.0 0.0 0.0 0.0 0.0
14 Nuclear Level Common 0.0 0.0 0.0 0.0 0.0
15 Total Support 5.0 3.0 8.0 3.5 4.5

16 Total 196.1 58.7 254.8 46.9 207.9

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 1b
Comparison of Outage OM&A - Nuclear ($M)
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Line 2009 (c)-(a) 2010 (e)-(c) 2011 (g)-(e) 2012
No. Division Actual Change Budget Change Plan Change Plan

(a) (b) (c) (d) (e) (f) (g)

Nuclear Stations
1 Darlington NGS 109.8 (3.1) 106.7 (42.6) 64.2 (5.1) 59.0
2 Pickering A NGS 64.1 4.6 68.6 (16.7) 52.0 0.4 52.4
3 Pickering B NGS 70.2 20.4 90.5 (9.4) 81.1 (6.2) 74.9
4 Pickering B Continued Operations 2.8 (0.9) 1.9 11.0 13.0 (2.4) 10.6
5 Total Stations 246.8 21.0 267.8 (57.6) 210.2 (13.3) 196.9

Nuclear Support Divisions
6 Engineering 1.1 0.0 1.1 0.0 1.1 0.0 1.1
7 Projects & Modifications 2.9 0.1 3.1 (1.5) 1.5 (0.4) 1.1
8 Facilities Management 0.2 0.1 0.3 (0.2) 0.1 0.0 0.1
9 Programs & Training 1.0 (0.2) 0.8 (0.3) 0.5 0.0 0.5

10 Supply  Chain 2.8 (1.2) 1.6 (0.2) 1.4 0.0 1.4
11 Performance Imprvmnt & Oversight 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 Inspection & Mtce Services1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 Commercial Services 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 Nuclear Level Common 0.0 10.0 10.0 (10.0) 0.0 0.0 0.0
15 Total Support 8.0 8.9 16.8 (12.2) 4.6 (0.4) 4.2

16 Total 254.8 29.8 284.6 (69.9) 214.8 (13.7) 201.1

Notes:
1 Station costs include Inspection & Maintenance Services outage support.

Table 1c
Comparison of Outage OM&A - Nuclear ($M)
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NUCLEAR FUEL COSTS 1 

 2 
1.0 PURPOSE 3 
This evidence describes OPG’s nuclear fuel supply, sets out the forecast of nuclear fuel 4 
costs and identifies key cost drivers and assumptions. 5 

 6 
2.0 OVERVIEW 7 
The test period forecast for OM&A associated with nuclear fuel costs is $235.6M for 2011 8 
and $261.7M for 2012, as set out in Ex. F2-T5-S1 Table 1. These costs form part of the 9 
requested nuclear revenue requirement. 10 
 11 
This evidence also supports approvals related to the Nuclear Fuel Cost Variance Account 12 
which is described in Ex. H1-T1-S1. 13 
 14 
Section 3.0 of this exhibit describes OPG’s fuel supply objectives, strategies and processes 15 
and section 4.0 sets out the cost forecast for the test period, including an analysis of 16 
underlying trends affecting uranium pricing. 17 
 18 
3.0 NUCLEAR FUEL SUPPLY 19 
3.1 General 20 
The accountability for developing supply strategies, executing procurement processes and 21 
administering nuclear fuel supply contracts rests with the Nuclear Supply Chain. OPG’s 22 
nuclear fuel supply strategy is reviewed and approved by OPG senior management. 23 
 24 
The nuclear fuel supply objectives and strategies are: 25 
• High Quality: Fuel quality is assured by sourcing from suppliers that conform to the 26 

various Canadian Standards Association CAN3-Z299 quality standards. Supplier quality 27 
assurance program conformance is verified by OPG through source surveillance and 28 
audit. 29 
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• Security of Supply: OPG must ensure that its reactors are not shut down due to lack of 1 
fuel, and in that respect must ensure that each step in the supply chain is not 2 
substantially delayed due to lack of materials. 3 

• Cost: OPG seeks to obtain supply at the lowest cost consistent with the above objectives. 4 
 5 
OPG’s nuclear fuel procurement strategies take into account new fuel requirements, existing 6 
inventories, existing supply arrangements and fuel supply market conditions. 7 
 8 
OPG’s standard procurement practice for nuclear fuel is to issue a request for proposals to a 9 
pre-determined group of suppliers, and to then evaluate proposals against pre-determined 10 
evaluation criteria that include quality, security of supply and costs. However, OPG may also 11 
review and accept unsolicited proposals on a case-by-case basis. 12 
 13 
OPG’s nuclear fuel supply chain is made up of the following stages: 14 
• The purchase of uranium concentrate 15 

• The purchase of services for the conversion of uranium concentrates to uranium dioxide 16 
• The purchase of services for the manufacture of fuel bundles containing the uranium 17 

dioxide 18 
 19 

OPG currently purchases each of these components separately and maintains ownership of 20 
the uranium throughout the supply chain. Nuclear fuel inventories are discussed at Ex. B1-21 
T1-S1, section 3.2.3. 22 
 23 
The CANDU fuel bundle is an integral assembly of hermetically sealed, zirconium clad, 24 
cylindrical fuel elements containing ceramic uranium dioxide pellets. Each Pickering reactor 25 
uses fuel bundles that have a 28-element configuration. Each Pickering A reactor (Units 1 26 
and 4) has 390 fuel channels containing 12 fuel bundles each (4,680 bundles per reactor). 27 
Each Pickering B reactor (Units 5 through 8) has 380 fuel channels containing 12 fuel 28 
bundles each (4,560 bundles per reactor). Each Darlington reactor uses fuel bundles that 29 
have a 37-element configuration. Each Darlington reactor has 480 fuel channels containing 30 
13 fuel bundles each (6,240 bundles per reactor). 31 
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3.2  Fuel Planning 1 
OPG’s fuel procurement planning begins with a forecast of fuel bundle reactor loading 2 
requirements. The quantity of fuel bundles required for normal fueling is determined by 3 
converting OPG’s forecast of electrical energy production, as referenced at Ex. E2-T1-S1, 4 
into a forecast of fuel bundles required for fueling (“usage”) using forecasts of fuel burn-up 5 
and reactor thermal efficiency rates (“fuel utilization efficiency”). 6 
 7 
OPG maintains inventories at each stage of the nuclear fuel supply chain. An inventory of 8 
fuel bundles equivalent to 12 months of expected forward usage is maintained to allow 9 
continued fueling in the event of a disruption in the supply of fuel bundles or uranium 10 
conversion. A working inventory of uranium dioxide is maintained to feed the fuel 11 
manufacturing process and an inventory of uranium concentrates and recycled uranium 12 
dioxide scrap from the manufacturing process is maintained to feed the production of 13 
uranium dioxide. 14 
 15 
From the forecast of fuel bundle requirements, and with consideration of existing inventories, 16 
OPG can then determine its need for delivery of new manufactured fuel bundles, which in 17 
turn determines the need for uranium dioxide conversion services and then the need to 18 
procure and deliver new supplies of uranium concentrates. 19 
 20 
The annual purchase quantities required to meet expected usage and inventory 21 
requirements over the 2010 - 2012 period are shown in Chart 1: 22 
 23 

Chart 1 24 
Annual Purchase Requirements for Usage and Inventory 25 

  26 
Requirements  (000’s kgU) 2010 2011 2012 Total

Uranium Concentrates 720 786 813 2,319

Uranium Conversion 752 816 847 2,415

28-element Fuel Bundles 362 373 290 1,025

37-element Fuel Bundles 391 380 508 1,279

 27 



Filed: 2010-05-26 
EB-2010-0008 
Exhibit F2 
Tab 5 
Schedule 1 
Page 4 of 12 
 

 

3.3  Fuel Bundle Manufacturing 1 
A key objective in fuel bundle manufacturing is to ensure high quality. An improperly 2 
manufactured fuel bundle is at risk of failing within a reactor which would create additional 3 
costs to locate and remove the defective fuel bundle as well as to purify and decontaminate 4 
reactor systems. This could also potentially lead to reactor shutdown and an increased 5 
radiological risk. As such, OPG requires the fuel bundle manufacturer to maintain a quality 6 
program which conforms to the Canadian CAN3-Z299.1 to ensure that all phases, including 7 
design, procurement, manufacturing and inspection are appropriately controlled. OPG 8 
performs surveillance of all manufacturing processes and verifies conformance to quality 9 
standard CAN3-Z299.1. 10 
 11 
OPG currently has a supply contract with one of the two domestic CANDU fuel bundle 12 
manufacturing suppliers which covers requirements through the test period. Most other 13 
countries using CANDU reactors have purchased or developed their own fuel bundle 14 
manufacturing capabilities. However these off-shore facilities are not qualified by OPG nor do 15 
they have capacity available to produce the 28-element and 37-element fuel designs 16 
required for OPG reactors. OPG’s supplier has a well developed quality program and OPG 17 
has not had a manufacturing-related defect from this supplier in over 16 years. 18 
 19 
Pricing under this contract is volume dependant and indexed to such factors as inflation and 20 
foreign exchange rates. 21 
 22 
3.4  Uranium Conversion 23 
The supplier’s processes must conform to CAN3-Z299.2 to ensure that all phases, including 24 
procurement, manufacturing, and inspection, are appropriately controlled. OPG performs 25 
surveillance of the conversion process and verifies conformance to the quality standard. 26 
 27 
OPG has a supply contract with the sole domestic supplier of uranium conversion services, 28 
which covers requirements through 2011. OPG expects that its new agreement for 29 
conversion services, beginning in 2012, will incorporate similar pricing as the existing 30 
agreement. OPG generally maintains a two to three month uranium dioxide working 31 
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inventory and the supplier is also contractually required to maintain an inventory of certified 1 
uranium dioxide for OPG’s use in the event of a supply interruption. Pricing under this 2 
contract is volume dependant and indexed to inflation. 3 
 4 
3.5 Uranium Concentrates 5 
3.5.1 Overview 6 
OPG’s strategy for ensuring a supply of uranium concentrates is to maintain a combination of 7 
supply contracts and inventory which provide a minimum of 100 per cent of delivery 8 
requirements for two years and a declining proportion of delivery requirements for ten years. 9 
OPG maintains a portfolio of uranium concentrates supply contract arrangements, diversified 10 
by source, contract term, and pricing mechanism. This diversity provides supply security, by 11 
ensuring that a supply disruption from any single supplier would not impact OPG’s entire 12 
supply. Portfolio diversity also reduces cost volatility. 13 
 14 
OPG’s uranium concentrates requirements of 2,319,000 kgU are expected to be met over 15 
2010 - 2012 through deliveries of 1,712,000 kgU under four existing contracts with three 16 
suppliers (74 per cent), the drawdown of 286,000 kgU of existing inventory (12 per cent), and 17 
new purchases of 321,000 kgU (14 per cent). New purchases will be made under long-term 18 
contracts, short-term spot market contracts, or a combination of both. 19 
 20 
OPG’s existing long term contracts for the supply of uranium concentrates contain a mix of 21 
pricing provisions. Under contracts with market-related pricing terms, quantities are priced at 22 
market price, established at or near the time of delivery. Contracts with indexed pricing 23 
include base prices, set at the time of contract signing, but which escalate to the time of 24 
delivery by formula or by published, inflation-related, indexes. The quantities of contract 25 
deliveries under the existing contracts are shown by year and by pricing category (market-26 
related and indexed pricing) in Chart 2 below:  27 
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Chart 2 1 
Existing Contracts by Pricing Category 2 

 3 

 2010 2011 2012 Total

Market Related (000’s kgU) 346 354 378 1,078

Indexed (000’s kgU) 231 262 141 634

Total 577 616 519 1,712

 4 
The 321,000 kgU of new purchases (i.e., either under long-term or short-term spot market 5 
contracts) is priced at market prices forecast for 2010, 2011, and 2012. 6 
 7 
3.5.2 Market Conditions 8 
Starting in 2003, demand for uranium began to increase in response to a number of factors, 9 
including: supply disruption events which highlighted the production risks (e.g., floods in 10 
Saskatchewan and Australian mines and a fire at an Australian mill), a renaissance of 11 
nuclear programs worldwide, particularly in Asia, and recognition of the limits to inventory 12 
reductions. These factors stimulated increases in the price of uranium and, as the price 13 
continued to rise, encouraged the entry of non-traditional market participants, such as 14 
investment funds. Uranium spot market prices peaked in June 2007 at US$136 per pound. 15 
Term prices, which are the starting prices for indexed price contracts, increased in parallel 16 
with spot prices through the first quarter of 2007, reaching a plateau of US$95 per pound. 17 
The majority of worldwide uranium purchases are provided under term contracts. The 18 
remainder is traded on the spot market, defined as having delivery within one year. 19 
 20 
Since this peak, spot prices declined through 2008 and 2009, initially, due to a lack of utility 21 
demand and the credit crisis which forced the sale of investor-held uranium, and most 22 
recently, due to soft utility demand and a higher than planned amount of production available 23 
for sale. Term prices declined as well but not as low as spot prices, reflecting the longer-term 24 
supply/demand market fundamentals and the expected cost of new production. On the 25 
supply side, the price run-up initially stimulated significant exploration, investment in mine 26 
expansion and new uranium mining projects around the world. Recently, the drop in uranium 27 
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prices and the credit crisis (i.e., reduced access to project funding) have meant that marginal 1 
mining projects have been dropped or deferred. 2 
 3 
Historical spot market prices and term prices are shown in Figure 1.0. 4 
 5 

Figure 1.0 6 
Uranium Price Indicators7 

 8 
Based on industry forecasts, spot and term prices in the range of US$45 to US$80 per pound 9 
are expected over the test period. OPG used a mid price forecast of US$48 per pound in 10 
2010 rising to US$61 per pound in 2012 in forecasting fuel costs. However, uncertainty in the 11 
schedules for new uranium production, liquidation of additional inventories, the pace of 12 
worldwide nuclear expansion, and political developments in uranium producing regions are 13 
expected to result in price volatility over the test period and account for a wide range of 14 
potential market prices.  15 
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4.0 NUCLEAR FUEL COST FORECAST 1 
The nuclear fuel cost forecast for the calendar years 2011 and 2012 is shown in Ex. F2-T5-2 
S1 Table 1 along with comparable figures for 2008, 2009 and 2010. The nuclear fuel costs 3 
as shown in Ex. F2-T5-S1 Table 1 represent the total cost of each finished fuel bundle in 4 
aggregate as it is loaded into a reactor. 5 

 6 
The total cost of a finished fuel bundle as it is loaded into a reactor includes the cost of each 7 
of the three components (i.e., uranium concentrate, uranium conversion, and fuel bundle 8 
manufacturing). The relative weighting of the cost of the uranium concentrate to the total cost 9 
of the finished fuel bundle is expected to vary over time reflecting the underlying price 10 
volatility of uranium concentrates as discussed in section 3.5.2 above. This price volatility 11 
adds a great deal of uncertainty to forecasting future nuclear fuel costs. Given the expected 12 
volatility, OPG is proposing to continue the Nuclear Fuel Cost Variance Account. Over 2008 13 
and 2009, uranium market prices were lower than those forecast by OPG in EB-2007-0905, 14 
resulting in a credit in the Nuclear Fuel Cost Variance Account (see Ex. H1 T1 S1 Table 1). 15 
OPG is forecasting a debit amount for 2010, such that overall there will be a net debit 16 
balance in this account owing to OPG from ratepayers for the period 2008 - 2010. 17 
 18 
Exhibit F2-T5-S1 Table 1 also includes costs related to nuclear used fuel management 19 
services as discussed at Ex. C2-T1-S2, and fuel oil which is used to run stand-by generators. 20 
 21 
As shown in Ex. F2-T5-S1 Table 1, OPG’s nuclear fuel costs are trending higher over the 22 
period 2007 - 2012, despite uranium market (spot and term) prices having leveled off after  23 
spiking in 2007 (Figure 1.0). This disconnect between the trend in uranium market prices and 24 
the trend in nuclear fuel costs is primarily a reflection of the timing of OPG’s negotiation of 25 
uranium concentrate contract prices, the expiry of previously negotiated supply contracts, 26 
fuel inventory management, and inventory  accounting. 27 
 28 

• Timing of OPG contract negotiations: There is a time lag between the time when uranium 29 
concentrate indexed contracts are negotiated (which reflect market conditions at the time 30 
of negotiation) and the time when the uranium concentrate is delivered into OPG’s 31 
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inventory. OPG’s indexed priced contracts have base prices, set at the time of contract 1 
negotiation, which escalate to the time of delivery by formula or by published, inflation-2 
related, indexes. Hence prices at time of delivery under such indexed price contracts do 3 
not reflect market prices at time of delivery, but rather market prices at the time the 4 
contract was entered into, plus escalation. For example, prices for indexed contracts 5 
negotiated in 2006 that are delivered in 2011 will reflect market prices in 2006, plus 6 
escalation, not 2011 spot or term market prices. 7 

 8 
Chart 3 shows a summary of existing uranium concentrate supply contracts. 9 

Chart 3 10 
   Summary of Existing Fuel Contracts (as of Dec 31, 2009) 11 
 12 
Contract Contract 

Negotiation 
Date of 
First 
Delivery 

Delivery 
Period 

Total 
Quantity  
(000 kgU) 

Pricing:
MR = Market related 
COMB = 
combination of MR 
and Indexed 

A 2006 1st half 2007 7 years 1,462 MR 
B 2006 1st half 2010 6 years 1,154 COMB 
C 2006 1st half 2011 5 years 385 COMB 
D 2007 2nd half 2009 9 years 1,154 COMB 

 13 

• Expiry of Existing Contracts. Fuel inventory during the period 2010 - 2012 includes 14 
uranium delivered prior to 2010 under contracts entered into by OPG during periods of 15 
lower uranium prices. While deliveries under these contracts will terminate prior to the 16 
test period, these deliveries being in inventory will beneficially impact nuclear fuel costs 17 
during the test period. 18 

 19 
• Fuel Inventory Management: OPG maintains inventories at each stage of the nuclear fuel 20 

supply chain to ensure that supply disruptions do not impact on generation capability. 21 
OPG must ensure that its reactors are not shut down due to lack of fuel, and in that 22 
respect must ensure that each step in the supply chain is not substantially delayed due to 23 
lack of materials. As noted earlier, OPG’s strategy for ensuring an available supply of 24 
uranium concentrates is to maintain a combination of supply contracts and inventory 25 
which provide a minimum of 100 per cent of delivery requirements for two years and a 26 
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declining proportion of delivery requirements for ten years. For purposes of inventory 1 
management, OPG must regularly enter the uranium market for a portion of its supply 2 
needs regardless of prevailing uranium market prices. 3 

 4 
• Average Cost Accounting: OPG uses average cost methodology for inventory 5 

accounting, which tends to smooth the impact of uranium concentrate price changes on 6 
nuclear fuel costs. There are lags between the time when uranium concentrate is 7 
delivered into OPG inventory, converted to uranium dioxide, placed into fuel bundles and 8 
loaded into a reactor. With average cost accounting, the price of uranium concentrate 9 
within a manufactured fuel bundle will lag changes in uranium market prices, e.g., 10 
average fuel costs may increase in a period when the market price of the uranium 11 
concentrate input is decreasing. 12 

 13 
Attachment 1 shows a visual relationship between uranium concentrate market prices, 14 
OPG’s contract prices at delivery and fuel bundle prices in inventory. 15 
 16 
The key cost drivers impacting the year-over-year variances in nuclear fuel costs as shown in 17 
Ex. F2-T5-S1 Table 1 are: 18 

• Uranium concentrate price changes under market priced and indexed contracts 19 
• Escalation of uranium conversion service and fuel bundle manufacturing contract prices 20 

at general inflation rates 21 
• Changes in the level of OPG energy production 22 
• Changes in fuel utilization efficiency 23 
 24 
Explanations of nuclear fuel cost variances over the period 2007 - 2012 are more fully 25 
described at Ex. F2-T5-S2.  26 
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LIST OF ATTACHMENTS 1 

 2 
Attachment 1:   Uranium Market Prices, Uranium Contract Prices and Fuel Costs3 
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ATTACHMENT 1 1 

 2 
Note:  OPG Average Purchase Price (US $/lb) relates to purchases within a given year. 3 
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Line 2007 2008 2009 2010 2011 2012
No. Prescribed Facility Actual Actual Actual Budget Plan Plan

(a) (b) (c) (d) (e) (f)

Uranium:
1   Darlington NGS 57.5 78.4 87.9 102.6 117.9 128.0
2   Pickering A NGS 6.9 15.5 17.1 20.5 26.2 30.3
3   Pickering B NGS 27.9 34.6 49.9 50.5 61.2 71.1
4 Total Fuel Bundle Cost 92.3 128.4 154.9 173.6 205.3 229.3

5 Total Fuel Bundle Cost1 ($/MWh) 2.09 2.67 3.31 3.76 4.20 4.59

6 Used Fuel Storage & Disposal2 16.4 19.0 19.2 23.0 26.6 28.5
7 Fuel Oil 4.3 2.5 (1.5) 5.3 3.8 3.9

8 Total 113.0 149.9 172.6 201.9 235.6 261.7

Notes:
1 Line 4 divided by Nuclear production forecast/actual from Ex. E2-T1-S1 Table 1.
2 Used Fuel Storage & Disposal is discussed in Ex. C2-T1-S2.  

Table 1
Nuclear Fuel Costs ($M)
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COMPARISON OF NUCLEAR FUEL COSTS 1 

 2 
1.0 PURPOSE 3 
This evidence presents period-over-period comparisons of nuclear fuel costs for 2007 - 2012. 4 
 5 

2.0 OVERVIEW 6 
This evidence supports the approvals sought for the nuclear fuel costs. Exhibit F2-T5-S2 7 
Table 1 sets out the comparison of budget and actual nuclear fuel costs over 2007 - 2012. 8 
See Ex. F2-T5-S1 for a general discussion of key drivers associated with nuclear fuel costs. 9 
 10 
3.0 PERIOD-OVER-PERIOD CHANGES - TEST PERIOD 11 
2012 Plan versus 2011 Plan 12 
The increase of $10.1M in nuclear fuel costs for Darlington is due to higher energy 13 
production ($0.6M) and to higher unit prices for the new fuel loaded into the units at the 14 
station ($9.5M). 15 
 16 
The increase of $4.1M in nuclear fuel costs for Pickering A is due to higher energy 17 
production ($1.0M) and to higher unit prices for the new fuel loaded into the units at the 18 
station ($3.1M). 19 
 20 
The increase of $9.9M in nuclear fuel costs for Pickering B is due to higher energy 21 
production ($3.0M) and to higher unit prices for the new fuel loaded into the units at the 22 
station ($6.9M). 23 
 24 
2011 Plan versus 2010 Budget 25 
The increase of $15.3M in nuclear fuel costs for Darlington is due to higher energy 26 
production ($4.2M) and to higher unit prices for the new fuel loaded into the units at the 27 
station ($11.1M).  28 
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The increase of $5.7M in nuclear fuel costs for Pickering A is due to higher energy 1 
production ($2.8M) and to higher unit prices for the new fuel loaded into the units at the 2 
station ($3.0M). 3 
 4 
The increase of $10.6M in nuclear fuel costs for Pickering B is due to higher energy 5 
production ($3.3M) and to higher unit prices for the new fuel loaded into the units at the 6 
station ($7.3M). 7 
 8 
4.0 PERIOD-OVER-PERIOD CHANGES - BRIDGE YEAR 9 
2010 Budget versus 2009 Actual 10 
The increase of $14.7M in nuclear fuel costs for Darlington is due to higher energy 11 
production ($3.6M), higher unit prices for new fuel loaded ($10.1M), and lower fuel utilization 12 
efficiency ($1.0M). 13 
 14 
The increase of $3.4M in nuclear fuel costs for Pickering A is due to higher energy 15 
production ($0.7M) and higher unit prices for new fuel loaded ($2.7M). 16 
 17 
The increase of $0.6M in nuclear fuel costs for Pickering B is due to higher unit prices for 18 
new fuel loaded ($7.2M), partially offset by lower energy production (-$6.7M). 19 
 20 
5.0 PERIOD-OVER-PERIOD CHANGES - HISTORICAL YEARS 21 
2009 Actual versus 2009 Budget  22 
The decrease of $10.3M in nuclear fuel costs for Darlington is due to lower energy 23 
production (-$1.9M), lower unit prices for new fuel loaded (-$7.8M), and higher fuel utilization 24 
efficiency (-$0.6M). 25 
 26 
The decrease of $6.5M in nuclear fuel costs for Pickering A is due to lower energy production 27 
(-$5.3M) and lower unit prices for new fuel loaded (-$1.5M), partially offset by lower fuel 28 
utilization efficiency ($0.2M).  29 
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The decrease of $8.7M in nuclear fuel costs for Pickering B is due to lower energy production 1 
(-$3.5M) lower unit prices for new fuel loaded (-$5.0M) and higher fuel utilization efficiency   2 
(-$0.2M). 3 
 4 
2009 Actual versus 2008 Actual 5 
The increase of $9.5M in nuclear fuel costs for Darlington is due to higher unit prices for new 6 
fuel loaded ($16.7M) and lower fuel utilization efficiency ($0.5M), partially offset by lower 7 
energy production (-$7.7M). 8 
 9 
The increase of $1.7M in nuclear fuel costs for Pickering A is due to higher unit prices for 10 
new fuel loaded ($3.0M) and lower fuel utilization efficiency ($0.4M), partially offset by lower 11 
energy production (-$1.8M). 12 
 13 
The increase of $15.3M in nuclear fuel costs for Pickering B is due to higher energy 14 
production ($5.8M), higher unit prices for new fuel loaded ($9.4M). 15 
 16 
2008 Actual versus 2008 Budget 17 
The decrease of $0.6M in nuclear fuel costs for Darlington is due to higher fuel utilization 18 
efficiency (-$2.2M), partially offset by higher energy production ($0.8M) and by higher unit 19 
prices for the new fuel loaded into the units at the station ($0.8M). 20 
 21 
The decrease of $1.6M in nuclear fuel costs for Pickering A is due to lower energy production 22 
(-$1.6M) and to higher fuel utilization efficiency (-$0.4M), partially offset by higher unit prices 23 
for the new fuel loaded into the units at the station ($0.4M). 24 
 25 
The decrease of $8.5M in nuclear fuel costs for Pickering B is due to lower energy production 26 
(-$7.7M) and to lower unit prices for the new fuel loaded into the unit at the station (-$0.7M).27 
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2008 Actual versus 2007 Actual 1 
The increase of $20.9M in nuclear fuel costs for Darlington is due to higher energy 2 
production ($3.5M), higher unit prices for the new fuel loaded into the units at the station 3 
($18.3M) partially offset by higher fuel utilization efficiency (-$0.9M). 4 
 5 
The increase of $8.6M in nuclear fuel costs for Pickering A is due to higher energy 6 
production ($5.2M), higher unit prices for the new fuel loaded into the units at the station 7 
($3.3M), partially offset by higher fuel utilization efficiency (-$0.5M). 8 
 9 
The increase of $6.7M in nuclear fuel costs for Pickering B is due to higher unit prices for the 10 
new fuel loaded into units at the station ($7.2M) and lower fuel utilization efficiency ($0.5M), 11 
partially offset by lower energy production (-$1.0M). 12 
 13 
2007 Actual versus 2007 Budget 14 
The increase in nuclear fuel costs for Darlington is due to higher energy production ($0.9M) 15 
and to higher unit prices for the new fuel loaded into the units at the station ($2.5M). 16 
 17 
The decrease in nuclear fuel costs for Pickering A is due to lower energy production              18 
(-$7.3M). 19 
 20 
The decrease in nuclear fuel costs for Pickering B is due to lower energy production (-$4.8M) 21 
and to higher fuel utilization efficiency (-$1.3M). 22 
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Line 2007 (c)-(a) 2007 (e)-(c) 2008 (e)-(g) 2008
No. Prescribed Facility Budget Change Actual Change Actual Change Budget

(a) (b) (c) (d) (e) (f) (g)

Uranium:
1   Darlington NGS 54.1 3.4 57.5 20.9 78.4 (0.6) 78.9
2   Pickering A NGS 14.2 (7.3) 6.9 8.6 15.5 (1.6) 17.0
3   Pickering B NGS 34.0 (6.1) 27.9 6.7 34.6 (8.5) 43.1
4 Total Fuel Bundle Cost 102.3 (10.0) 92.3 36.1 128.4 (10.6) 139.1

5 Used Fuel Storage & Disposal1 17.5 (1.1) 16.4 2.6 19.0 (1.6) 20.6
6 Fuel Oil 2.1 2.2 4.3 (1.8) 2.5 (0.2) 2.7

7 Total 121.8 (8.8) 113.0 36.9 149.9 (12.5) 162.4

Line 2008 (c)-(a) 2009 (c)-(e) 2009
No. Prescribed Facility Actual Change Actual Change Budget

(a) (b) (c) (d) (e)

Uranium:
8   Darlington NGS 78.4 9.5 87.9 (10.3) 98.2
9   Pickering A NGS 15.5 1.7 17.1 (6.5) 23.7
10   Pickering B NGS 34.6 15.3 49.9 (8.7) 58.6
11 Total Fuel Bundle Cost 128.4 26.5 154.9 (25.6) 180.4

12 Used Fuel Storage & Disposal1 19.0 0.3 19.2 (1.7) 20.9
13 Fuel Oil 2.5 (4.0) (1.5) (4.3) 2.8

14 Total 149.9 22.7 172.6 (31.5) 204.2

Line 2009 (c)-(a) 2010 (e)-(c) 2011 (g)-(e) 2012
No. Prescribed Facility Actual Change Budget Change Plan Change Plan

(a) (b) (c) (d) (e) (f) (g)

Uranium:
15   Darlington NGS 87.9 14.7 102.6 15.3 117.9 10.1 128.0
16   Pickering A NGS 17.1 3.4 20.5 5.7 26.2 4.1 30.3
17   Pickering B NGS 49.9 0.6 50.5 10.6 61.2 9.9 71.1
18 Total Fuel Bundle Cost 154.9 18.8 173.6 31.6 205.3 24.1 229.3

19 Used Fuel Storage & Disposal1 19.2 3.8 23.0 3.6 26.6 1.9 28.5
20 Fuel Oil (1.5) 6.8 5.3 (1.5) 3.8 0.1 3.9

21 Total 172.6 29.3 201.9 33.7 235.6 26.1 261.7

Notes:
1 2008 Actual, 2009 Actual, 2010 Budget, 2011 Plan and 2012 Plan from Ex. C2-T1-S2 Table 1, line 4.  

Used Fuel Storage & Disposal is discussed in Ex. C2-T1-S2.  

Table 1
Comparison of Nuclear Fuel Costs ($M)
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OM&A PURCHASED SERVICES – NUCLEAR 1 

 2 
1.0 PURPOSE 3 
This evidence presents the purchases of OM&A services and products for the nuclear 4 
facilities that meet the threshold of one per cent of the OM&A expense before taxes 5 
consistent with the OEB filing guidelines. 6 
 7 
2.0 OVERVIEW 8 
This evidence supports the approval sought for nuclear OM&A costs. An overview of OPG’s 9 
procurement process which is applicable to the nuclear facilities is presented in Ex. F3-T3-10 
S1. 11 
 12 
The nuclear OM&A expense before taxes is equal to the sum of nuclear base, project and 13 
outage OM&A. This sum ranges from $1,543.0M in 2011 to $1,553.2M in 2012 as presented 14 
in Ex. F2-T1-S1 Table 1. For the nuclear facilities the threshold of one per cent of the OM&A 15 
expense before taxes is therefore approximately $15M. 16 
 17 
Information on vendor contracts for purchased services within the nuclear business that are 18 
equal to or in excess of the $15M threshold for the historical years, 2007, 2008 and 2009, is 19 
presented in Chart 1. The list includes ongoing services (e.g., Atomic Energy of Canada 20 
Limited) as well as limited duration, project-specific purchases (e.g., Ellis Don Fox Joint 21 
Venture, Duratek, AMEC Black & McDonald Joint Venture). 22 
 23 
The $15M threshold has been applied broadly to include services that may also have been 24 
engaged for and applied against capital projects, the Decommissioning Fund, the Used Fuel 25 
Fund or other programs. If these non-OM&A expenditures were excluded from the annual 26 
totals in compiling Chart 1, there would be fewer reported vendors. 27 
 28 
Total purchases for the vendors listed in Chart 1 are $298M in 2007, $335M in 2008 and 29 
$321M in 2009. 30 
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Chart 1 1 
Purchase of Services - Nuclear Contracts 2 

 3 
Vendor Name Description/Nature 

of Activities 
Tendering Process Justification, if not Competitive

  Competitive Single Source  

Acuren Group 
 

Provider of augmented 
staff services related to 
non-destructive testing 
and other engineering 
testing. 
 

X   

AMEC Black & 
McDonald 
Joint Venture 

Pickering Auxiliary 
Power System 
Engineer, Procure, 
Construct (‘EPC’) 
contractor (primarily 
2007, not ongoing) 
 

X   

AREVA NP 
 

Provider of engineering 
services, steam 
generator maintenance 
services and 
augmented staff. 
 

X   
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Vendor Name Description/Nature 
of Activities 

Tendering Process Justification, if not Competitive

  Competitive Single Source  

Atomic Energy 
of Canada Ltd. 
 

Provider of engineering 
services and original 
equipment 
manufacturer parts. 
Provider of feeder 
replacement services 
and tooling (in 
partnership with 
Babcock & Wilcox 
Canada Ltd.). Sourcing 
is a combination of 
competitive bid and 
single sourcing. 
 

X X Work is competitively bid, except in instances 
where AECL is required to do the work as the 
original equipment manufacturer, or where AECL’s
proprietary knowledge is required for CANDU-
related analysis. 

Black & 
McDonald Ltd.  

Provider of general 
construction services. 
  

X   

Canadian 
Nuclear Safety 
Commission 

Licensing fees, and 
licensing-related 
review costs. 
 

 X Not applicable, as this is the nuclear regulator.
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Vendor Name Description/Nature 
of Activities 

Tendering Process Justification, if not Competitive

  Competitive Single Source  

CANDU 
Owners Group 
Inc. 
 

The CANDU Owners 
Group Inc. is a not-for-
profit organization 
which provides 
programs for the 
support, development, 
operation and 
maintenance of 
CANDU reactor 
technology. All CANDU 
operators in the world 
are members of the 
CANDU Owners Group 
Inc. 
 

 X Not applicable due to the nature of the services 
provided. 

Duratek of 
Canada Ltd.  

Service contract for 
resin liner remediation 
at Western Waste 
Management Facility 
 

X   

Durham 
Regional 
Police 
 

Provider of nuclear 
security services. 

 X Services were provided by local police agency. 
OPG is transitioning to its own security forces. 

Ellis Don Fox 
Joint Venture 

Darlington Used Fuel 
Dry Storage Facility 
EPC contractor. 
 

X   



Filed: 2010-05-26 
EB-2010-0008 

Exhibit F2 
Tab 6 

Schedule 1 
Page 5 of 5 

 

 

Vendor Name Description/Nature 
of Activities 

Tendering Process Justification, if not Competitive

  Competitive Single Source  

Nuclear Safety 
Solutions Ltd. 

Provider of 
engineering services, 
safety analysis 
services and 
specialized code 
development and 
maintenance. The 
majority of work was 
sole sourced; 
however, a small 
proportion of the work 
was competitively bid. 
 

X X A mix of sole source and competitive bid. Nuclear 
safety analysis work is primarily sole source, 
reflecting their unique skill set in the marketplace.  

Siemens 
Canada Ltd. 
Siemens 
Power 
Generation 
 

Provider of 
maintenance and 
engineering services 
for Pickering turbines, 
as well as materials 
for overhaul of turbine-
generator 
components. 
 

 X Sole sourced since this is the original equipment 
manufacturer of the Pickering turbine generators. 

Wardrop 
Engineering 
Inc. 

Provider of engineering 
services. Majority of 
work competitively bid.  

X X Occasionally single sourced for project continuity, 
where it is most cost-effective to do so. Internal 
processes are in place to monitor the extent and 
frequency of such instances. 
 

 1 
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DARLINGTON REFURBISHMENT AND NEW NUCLEAR  1 

AT DARLINGTON – OM&A 2 

 3 
1.0 PURPOSE 4 
This section identifies the OM&A costs associated with nuclear refurbishment projects and 5 
new nuclear at Darlington. 6 
 7 
2.0 OVERVIEW 8 
As discussed in the Base OM&A evidence (Ex. F2-T2-S1), there are several categories of 9 
OM&A funding in addition to Base OM&A. One such category is OM&A to support 10 
refurbishment and new nuclear at Darlington, a summary of which is provided in Ex. F2-T7-11 
S1 Table 1 for 2007 - 2012.  12 
 13 
The Darlington Refurbishment and new nuclear at Darlington projects are considered in 14 
detail in Ex. D2-T2-S1. Period over period OM&A comparisons for new nuclear at Darlington 15 
are provided in Ex. D2-T2-S1 section 3. There are also capital costs associated with 16 
Darlington Refurbishment and these costs are identified and described in Ex. D2-T2-S1 17 
section 2. 18 
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Line 2007 2008 2009 2010 2011 2012
No. Description Actual Actual Actual Budget Plan Plan

(a) (a) (b) (c) (d) (e)

Darlington Refurbishment
1 Darlington Refurbishment - Definition Phase 0.4 7.3 21.7 4.2 4.3 2.9
2 Darlington Campus Master Plan 0.0 0.0 0.0 1.3 1.6 1.6
3 Total Refurbishment 0.4 7.3 21.7 5.5 5.9 4.5

New Nuclear Development
4 Darlington New Nuclear 11.2 26.2 57.8 35.0 0.0 0.0
5 Total New Nuclear Development 11.2 26.2 57.8 35.0 0.0 0.0

Legacy Organizations OM&A
6 SVP Office (legacy) 0.1 0.0 0.0 0.0 0.0 0.0
7 New Generation Development (legacy) 0.0 0.6 0.0 0.0 0.0 0.0
8 Total Legacy Organizations 0.1 0.6 0.0 0.0 0.0 0.0

9 Total Generation Development OM&A 11.8 34.1 79.5 40.5 5.9 4.5

Table 1
OM&A - Nuclear Generation Development ($M)
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