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PICKERING B CONTINUED OPERATIONS 1 

 2 
1.0 PURPOSE 3 
This evidence presents the Pickering B Continued Operations initiative and the status of the 4 
Pickering B Refurbishment project. It provides a summary of the associated actual and 5 
budgeted OM&A expenditures over 2007 - 2012. The business case supporting the Pickering 6 
B Continued Operations initiative is provided as Attachment 1. 7 
 8 
2.0 OVERVIEW 9 
The test period nuclear revenue requirement includes $92.9M of OM&A costs associated 10 
with the Pickering B Continued Operations initiative and $11.7M of OM&A costs associated 11 
with the Fuel Channel Life Cycle Management project. These amounts are included in the 12 
Base, Project and Outage OM&A evidence (as indicated in Chart 2). The Fuel Channel Life 13 
Cycle Management project supports both Pickering B Continued Operations and Darlington 14 
Refurbishment. OPG also seeks approval of a test period nuclear production forecast that 15 
reflects the incremental outage days associated with Pickering B Continued Operations, 16 
which reduce nuclear production by 1.9 TWh. There are no capital expenditures associated 17 
with Pickering B Continued Operations. 18 
 19 
There are no test period costs or production impacts associated with the Pickering B 20 
Refurbishment project. 21 
 22 
In Ex. H1-T2-S1, OPG seeks approval to recover the forecast December 31, 2010 balance in 23 
the Capacity Refurbishment Variance Account which includes amounts associated with 24 
Pickering B Continued Operations and Pickering B Refurbishment. These entries are 25 
detailed in Ex. H1-T1-S1 Table 8. 26 
 27 
The initiation phase of the Pickering B Refurbishment project began in June 2006 following 28 
the direction from the Province requiring OPG to undertake feasibility studies on refurbishing 29 
its existing nuclear plants. OPG has decided not to refurbish Pickering B but to undertake the 30 
Pickering B Continued Operations initiative, with the objective of achieving a short-term 31 
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extension to the operating life of the Pickering B units. The Province concurred with this 1 
decision in a letter from the Minister of Energy and Infrastructure to OPG dated February 4, 2 
2010 and provided at Ex. D2-T2-S1 Attachment 3. 3 
 4 
The economic assessment of Pickering B Continued Operations contained in the attached 5 
business case (Attachment 1) shows that the initiative has substantial value to the Ontario 6 
electricity system. OPG estimates the net present value of this initiative to be approximately 7 
$1.1B (2010 dollars). This net present value is based on the difference between the 8 
estimated cost of Pickering B’s output and the estimated cost of replacement generation. In 9 
addition, seeking to confirm its own estimates, OPG approached the Ontario Power Authority 10 
(“OPA”) and requested that it provide an assessment of the system benefits associated with 11 
the Continued Operations initiative. In a letter from the OPA, which can be found at 12 
Attachment 2, the OPA concludes that: 13 
 14 

Based on the potential for substantial system benefits, the OPA supports a decision 15 
by OPG to proceed with an initial expenditure of funds in the period 2010 – 2012 to 16 
assess the feasibility of continued operation of Pickering NGS, and to maintain the 17 
option for continued operation should it prove to be feasible. System benefits should 18 
be re-assessed before committing additional funds required beyond 2012. 19 

 20 
Section 3.0 provides background on the Pickering B Continued Operations initiative and 21 
Pickering B Refurbishment. Section 4.0 provides the status of Pickering B Refurbishment. 22 
Section 5.0 sets out the economic justification for the Pickering B Continued Operations 23 
initiative and section 6.0 sets out the risk assessment and a cost summary of the initiative. 24 
 25 
3.0 BACKROUND 26 
The previously assumed nominal end of life for the Pickering B units was 2014 (for Units 5 27 
and 6), 2015 (for Unit 7), and 2016 (for Unit 8). The nominal end of life estimate for the 28 
station was predicated on the nominal design life of the key major component (i.e., the 29 
pressure tubes). The nominal design life of the pressure tubes was originally projected to be 30 
210k Equivalent Full Power Hours (“EFPH”).  31 
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In June 2006, the Minister of Energy directed OPG to assess the feasibility of refurbishing 1 
Pickering B (see Ex. D2-T2-S1 Attachment 5). Following this direction, OPG began an 2 
assessment of all of the major components in the station. The assessment included a 3 
number of specific tasks including a Plant Condition Assessment, an Integrated Safety 4 
Review (“ISR”), and supporting work for the Environmental Assessment (“EA”) process. As 5 
part of this broader set of work, OPG also explored the feasibility of achieving a short-term 6 
extension to the operating life of the Pickering B units beyond their nominal end of life 7 
(“Pickering B Continued Operations”). 8 
 9 
4.0 STATUS OF PICKERING B REFURBISHMENT 10 
The initiation phase of the Pickering B refurbishment project began in June 2006 following 11 
the direction from the Province requiring OPG to undertake feasibility studies on refurbishing 12 
its existing nuclear plants. 13 
 14 
OPG completed an EA which was accepted by the Canadian Nuclear Safety Commission 15 
(“CNSC”) on January 26, 2009. The report concluded that: “taking into account the identified 16 
mitigation measures, the refurbishment and continued operation of Pickering B nuclear 17 
station is not likely to cause significant adverse environmental effects”. 18 
 19 
OPG also submitted an ISR, comprising more than 2,000 pages of documentation in a 20-20 
volume report, and a Global Assessment to the CNSC in September, 2009. The purpose of 21 
the ISR was to assess the plant and the adequacy of programs as compared to current 22 
codes and standards (i.e., if a plant was to be constructed today, how would Pickering B 23 
compare against this new plant). OPG concluded that the existing Pickering B station 24 
demonstrates a high level of compliance with current codes and standards, and can be 25 
operated safely today and in the future, should the decision be made to refurbish the plant. 26 
The review of these documents is currently underway by the CNSC. 27 
 28 
Further work on Pickering B refurbishment (i.e., beyond the EA and ISR) was put on hold in 29 
2009 pending the decision on whether or not to proceed with the refurbishment project.30 
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Based on previously completed work, management developed a good understanding of the 1 
regulatory requirements, environmental impacts, the scope of the project, the costs of 2 
refurbishment, and associated project risks. Concurrent with the refurbishment work, OPG 3 
examined and considered the feasibility of continued operations at Pickering B, an initiative 4 
which would extend the life of the Pickering B units by four or more years (from 2014/2016 to 5 
2018/2020) by taking actions to maximize pressure tube life. 6 
 7 
OPG has decided to pursue the continued operation work program on Pickering B rather 8 
than refurbish Pickering B. The major factors in this decision were: 9 
• the economics of the Pickering B refurbishment 10 

• the required lead time to procure steam generators and the resulting overlap with other 11 
refurbishments, the availability of resources to manage multiple refurbishments in the 12 
province 13 

• the potential economic benefit of the continued operations of Pickering B 14 

• the need to manage the overall availability of OPG’s nuclear fleet 15 
 16 
The Province concurred with this decision in a letter to OPG, as reflected in a letter from the 17 
Minister of Energy and Infrastructure dated February 4, 2010 (see Ex. D2-T2-S1 Attachment 18 
3). 19 
 20 
5.0 PICKERING B CONTINUED OPERATIONS 21 
5.1 Background 22 
The objective of the Pickering B Continued Operations initiative is to achieve a short-term 23 
extension to the operating life of the Pickering B units. With this initiative, OPG will be able to 24 
operate the Pickering B Units for a further four calendar years (i.e., Units 5 and 6 from 2014 25 
to 2018 and Units 7 and 8 from 2015/2016 to 2020) beyond their previously assumed 26 
nominal end of life. OPG’s 2010 - 2014 Business Plan includes a forecast of the 27 
expenditures and extensions to planned outages required for Pickering B Continued 28 
Operations.  29 
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The economic assessment contained in the attached business case (Attachment 1) shows 1 
that the initiative has substantial value to the Ontario electricity system. OPG estimates the 2 
net present value (“NPV”) of this initiative to be approximately $1.1B (2010 dollars). This 3 
NPV is based on the difference between the estimated cost of Pickering B’s output and the 4 
estimated cost of replacement generation. In seeking to confirm its own NPV estimates, OPG 5 
approached the OPA and requested that it provide an analysis of the system benefits 6 
associated with the Pickering B Continued Operations initiative. The OPA’s assessment is 7 
that there could be substantial benefits to the Ontario electricity system from a short term 8 
extension to the operating life of the Pickering B units and that they are supportive of OPG 9 
proceeding with the Pickering B Continued Operations initiative during the test period, with a 10 
reassessment in 2012 when more information becomes available from the work being 11 
undertaken. 12 
 13 
While OPG ultimately decided not to refurbish Pickering B, the assessment of continuing to 14 
operate Pickering B beyond its previously assumed nominal end of life showed promise. The 15 
assessment showed that with certain incremental maintenance, inspections and analytical 16 
programs, there was sufficient confidence that the Pickering B Units could be operated safely 17 
and reliably beyond 210k EFPH and that OPG could begin planning on this basis. As a 18 
result, the Pickering B Continued Operations initiative was included in OPG’s 2010 - 2014 19 
Business Plan. 20 
 21 
The ability of OPG to operate the Pickering B Units beyond 210k EFPH also has implications 22 
for the two Pickering A Units. OPG has determined that when there are less than two 23 
Pickering B Units in operation, there are significant technical and economic challenges to the 24 
economic operation of the Pickering A Units. Pickering A’s operation is linked to Pickering B 25 
through shared common systems and in particular, power supplies to a special safety 26 
system. Given the number of interdependent systems at the Pickering site, a shutdown of 27 
Pickering B would require that additional staff and support be assigned to the shut down 28 
Pickering B Units to allow the Pickering A Units to continue to safely operate. In addition, 29 
OPG would have to satisfy the CNSC that there were adequate redundancies in the electrical 30 
power supply to Pickering A in the event that the Pickering B station was not operating. While 31 
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it would be possible to operate Pickering A after end of life of Pickering B, OPG is not 1 
planning to operate the two units at Pickering A with Pickering B shut down. 2 
 3 
OPG, as part of the Pickering B Continued Operations initiative, would extend the service life 4 
of Pickering B Unit 7 to 2020 through a combination of incremental maintenance and 5 
inspections work programs and potentially shutdowns (it should be noted that there are no 6 
shutdowns of Unit 7 planned for the test period). Extending the service lives of Units 7 and 8 7 
at Pickering B until 2020 will allow the two Pickering A units to operate until at least 2020. 8 
 9 
OPG will be undertaking incremental work effort for the Pickering B Continued Operations 10 
initiative during the 2010 - 2014 period. The required incremental work effort during the 2010 11 
bridge year and the 2011 - 2012 test period is in the areas of: 12 
• Additional Maintenance: OPG will carry out selected and well-defined additional 13 

maintenance to improve the material condition of the plant and to ensure the continued 14 
fitness-for-service of the plant’s major components beyond 210k EFPH. 15 

• Life Cycle Management Requirements: OPG will undertake additional inspections to 16 
confirm component fitness-for-service, increased Spacer Location and Relocation 17 
activities, increased pressure tube inspections, feeder inspections and a limited number 18 
of feeder replacements, boiler tube inspections and boiler water cleaning activities. 19 

 20 
A portion of this incremental work effort must be undertaken during 2010 – 2012 (with the 21 
balance complete by 2014) and will impact the outage duration of the scheduled Pickering B 22 
planned outages during this period. If OPG attempted to delay this incremental maintenance 23 
and inspection work effort until later, i.e., closer to 2014, the Pickering B Continued 24 
Operations option would no longer be available to OPG. The impact on outage duration has 25 
been included in the 2010 - 2014 Business Plan with 167 additional planned outage days in 26 
the test period corresponding to a reduction of 1.9 TWh in the nuclear production forecast. 27 
 28 
5.2 Economic Justification 29 
OPG has completed a Pickering B Continued Operations business case (attached as 30 
Attachment 1) that demonstrates that extending the operating life of the Pickering B units 31 
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beyond 2014 - 2016 has substantial value to the Ontario electricity system. OPG estimates 1 
the net present value of this initiative to be approximately $1.1B (2010 dollars). This net 2 
present value is based on the difference between the estimated cost of Pickering B’s output 3 
and the estimate cost of replacement generation. The analysis in the business case 4 
assumed operation of Pickering B Units 5 and 6 to 2018 and Pickering B Units 7 and 8 to 5 
2020. The calculated benefit to the system includes the value of being able to operate the 6 
two units at Pickering A to 2020, estimated at approximately $400M. 7 
 8 
OPG estimates that the net total additional generation resulting from the short-term extension 9 
to the operating life of the Pickering B (and Pickering A) units would be 105 TWh (see 10 
Attachment 1, Appendix B). 11 
 12 
In addition, beyond the economic benefits included in the NPV calculation, OPG’s business 13 
case identifies significant other benefits that flow from pursuing the Pickering B Continued 14 
Operations initiative, specifically: 15 

• Improved reliability of supply by having Pickering B (and Pickering A) available to provide 16 
baseload generation during the period 2016 - 2020 while Darlington is scheduled to 17 
undergo refurbishment. 18 

• Helping manage the uncertainties related to new nuclear in-service dates. 19 
• Other benefits such as the deferral of adding new transmission infrastructure in the 20 

Oshawa area that would be required with the shut-down of the Pickering stations. 21 

 22 
In addition to valuing Continued Operations based on the forecast value of replacement 23 
energy, OPG also assessed the value of the Pickering B Continued Operations initiative at its 24 
current nuclear rate. While current rates are not reflective of the future price of electricity in 25 
Ontario, they are a simple way of assessing the directional impact on rates from the initiative. 26 
OPG’s analysis at current rates yields a positive net present value of approximately $70M. 27 
The $70M figure is lower than the $1.1B figure quoted above, because the current rate OPG 28 
receives for its nuclear output is lower than expected replacement power.  29 
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OPG also conducted a sensitivity analysis of its conclusion that Pickering B Continued 1 
Operations will have a positive benefit on a net present value basis. The sensitivity analysis 2 
considered the impacts of various circumstances on the NPV of the project. For example, the 3 
analysis considered the impacts on NPV if costs of the initiative were doubled, if the 4 
anticipated period of Pickering Continued Operations life were not achieved or if the 5 
generation performance of the units were lower than expected. The results of the sensitivity 6 
analysis, summarized in Chart 1 below, indicate that the benefits of pursuing Pickering B 7 
Continued Operations are quite robust. 8 

 9 
Chart 1 10 

 11 
 12 
In 2009, OPG engaged in discussions with the OPA for purposes of having the OPA assess 13 
OPG’s conclusions concerning the positive benefit of Pickering B Continued Operations to 14 
the Province. The response of the OPA, which is provided at Attachment 2, confirms there 15 
could be substantial benefits to the Ontario electricity system from a short-term extension to 16 
the operating life of the Pickering B units. The OPA is supportive of OPG proceeding with the 17 
Pickering B Continued Operations initiative during the test period, with a reassessment in 18 
2012 when more information becomes available from the work being undertaken. 19 
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5.3  Risk Assessment 1 
OPG has identified risks to its ability to achieve the objectives of the Pickering B Continued 2 
Operations initiative. The two primary, but manageable, risks are the ability to demonstrate 3 
fitness-for-service for the pressure tubes (i.e., the risk that a major component does not 4 
continue to meet fitness-for-service requirements) and regulatory (i.e., the risk that OPG is 5 
unable to obtain CNSC approval of OPG’s fitness-for-service assessment criteria for 6 
continued service life of the pressure tubes). 7 
 8 
To address these risks, a component of OPG’s work activity during 2010 - 2012 is designed 9 
to provide increased assurance that the units can be operated reliably until 2018 (for Units 5 10 
and 6) and 2020 (for Units 7 and 8). This work includes the Fuel Channel Life Cycle 11 
Management Project, which is to be completed in 2012. This OPG-initiated industry effort is 12 
being coordinated through the CANDU Owners Group. Successful completion of this 13 
initiative would lead to greater certainty around the remaining service lives of all of the 14 
CANDU units in Ontario. OPG is also progressing in its ongoing discussions with the CNSC 15 
on regulatory issues related to determination of fitness-for-service. OPG needs to complete 16 
this work to satisfy the technological and CNSC regulatory issues associated with Pickering 17 
B Continued Operations. OPG expects that by undertaking this work activity, OPG will by 18 
late-2012 have a high level of confidence regarding its ability to extend the life of the 19 
pressure tubes at Pickering B. 20 
 21 
A full description of the fitness-for-service, regulatory and other issues is provided in the 22 
business case for Pickering B Continued Operations which is attached as Attachment 1. 23 
 24 
6.0 COST SUMMARY – REFURBISHMENT AND CONTINUED OPERATIONS 25 
Chart 2, below summarizes OM&A actual and forecast expenditures on the Pickering B 26 
Refurbishment project and on Pickering B Continued Operations, from 2007 (Life to Date) to 27 
2012. There are no actual or forecast test period capital expenditures over this period.28 
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Chart 2 1 
Pickering B Refurbishment and Continued Operations 2 

 3 
6.1 Pickering B Refurbishment 4 
There are no OM&A or capital costs budgeted for Pickering B refurbishment for the test 5 
period. The vast majority of Pickering B refurbishment Phase 1 activities have been 6 
completed as of the end of 2009, including preparation and approval of the EA and the ISR. 7 
 8 
Pickering B Refurbishment base OM&A costs were $9.0M in 2008 and $4.3M in 2009. The 9 
2010 - 2014 Business Plan includes expenditures of $1.2M in 2010 in order to obtain 10 
CNSC’s acceptance of the final ISR report and to close out the Pickering B refurbishment 11 
project. The total actual and forecast costs for Phase 1 of Pickering B refurbishment is 12 
$50.4M as shown in Chart 2. Of this amount, $45.8M had been approved for release by the 13 

Costs ($M) 

Life-to-

date Actual Actual Plan Plan Plan Information 

  2007 (1) 2008 2009 2010 2011 2012 Source

      

Pickering B Refurbishment Project                

 - Base OM&A  35.9 9.0 4.3 1.2 0.0 0.0 F2-T2-S1 Table 1 

                

Pickering B Continued Operations 
Initiative               

- Base OM&A 0.0 0.0 1.6 9.8 17.7 14.7 F2-T2-S1 Table 1 

- Outage OM&A 0.0 0.0 2.8 1.9 13.0 10.6 F2-T4-S1 Table 1 

- Project OM&A 0.0 0.0 0.4 1.8 19.9 17.0 F2-T3-S1 Table 1 

Subtotal Nuclear Operations OM&A (PB CO) 0.0 0.0 4.8 13.5 50.6 42.3   

                

Fuel Channel Life Cycle Management 
Project               

- Project OM&A 0.0 0.0 2.5 9.7 7.7 4.0 F2-T3-S1 Table 1 

            

Note 1:  F2-T2-S1 Table 2 shows 2007 actual costs, whereas this Chart presents all costs to year-end 2007.   
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OPG Board of Directors prior to April 1, 2008 and is therefore eligible for recovery under 1 
section 6(2)4 i of O.Reg. 53/05. 2 
 3 
The overall project variance is primarily due to the fact that this was the first time the CNSC 4 
process was used to prepare an ISR. The completion of the ISR required more work than 5 
originally planned. The knowledge gained with Pickering B refurbishment will be valuable in 6 
the preparation of the ISR for the Darlington refurbishment project. 7 
 8 
6.2 Pickering B Continued Operations  9 
The cost of the Pickering B Continued Operations initiative in the test period is $92.9M, as 10 
summarized in Chart 2 above. There were no expenditures during 2008, $4.8M in 2009 and 11 
$13.5M is forecast for 2010. The initiative also requires 167.0 additional outage days during 12 
2011 - 2012. 13 
 14 
As noted above, the required incremental work effort during the 2010 bridge year and the 15 
2011 - 2012 test period associated with the Pickering B Continued Operations initiative is in 16 
the areas of additional maintenance and additional inspections of life-limiting equipment. 17 
 18 
In addition to the Pickering B Continued Operations expenditures presented in Chart 2, 19 
expenditures for the Fuel Channel Life Cycle Management project support both Pickering B 20 
Continued Operations and Darlington refurbishment. 21 
  22 
6.3 Capacity Refurbishment Variance Account 23 
In EB-2007-0905, the OEB approved establishment of the Capacity Refurbishment Variance 24 
Account to record differences between actual and forecast costs, while in EB-2009-0174 the 25 
OEB approved continuation of this variance account for 2010. A description of the variance 26 
account is provided in Ex. H1-T1-S1. 27 
 28 
OPG is seeking recovery of the variance between actual and forecast 2008 and 2009 costs 29 
for the Pickering B Refurbishment and the Pickering B Continued Operations initiative 30 
through the Capacity Refurbishment Variance Account as detailed in Ex. H1-T2-S1. OPG 31 
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also seeks to recover the forecast difference between 2010 expenditures and amounts 1 
underpinning current payment amounts, consistent with the methodology approved in EB-2 
2009-0174. To the extent that costs vary from forecast in the test period, OPG also proposes 3 
that such cost variances be captured in this account. Further discussion of 2008 - 2010 4 
entries in the Capacity Refurbishment Variance Account can be found at Ex. H1-T1-S1.5 
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LIST OF ATTACHMENTS 1 

 2 

Attachment 1:  Business Case for Pickering B Continued Operations 3 
 4 
Attachment 2:  Letter from Amir Shalaby, Ontario Power Authority to Andrew Barrett, 5 

OPG. April 1, 2010. Re: Pickering NGS Continued Operation and 6 
Darlington Refurbishment 7 

 8 

 9 

Note: Attachment 1 is marked “Confidential” because the original document was considered 10 
to be confidential. The document provided as pre-filed evidence is not confidential. 11 
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